SC-CAMLR-XIX

SCIENTIFIC COMMITTEE FOR THE CONSERVATION
OF ANTARCTIC MARINE LIVING RESOURCES

REPORT OF THE NINETEENTH MEETING
OF THE SCIENTIFIC COMMITTEE

HOBART, AUSTRALIA
23 —-27 OCTOBER 2000

CCAMLR

PO Box 213

North Hobart 7002
TasmaniaAUSTRALIA

Telephone: 61 3 6231 0366

Facsimile: 61 3 6234 9965

Email: ccamlr@ccamir.org Chairman of the Scientific Committee
Website: www.ccamlr.org November 2000

This document is produced in the official languages of the Commission: English, French, Russian and Spanish.
Copies are available from the CCAMLR Secretariat at the above address.



Abstract

This document presents the adopted report of the Nineteenth Meeting of
the Scientific Committee for the Conservation of Antarctic Marine
Living Resources held in Hobart, Australia, from 23 to 27 October
2000. Reports of meetings and intersessional activities of subsidiary
bodies of the Scientific Committee, including the Working Groups on
Ecosystem Monitoring and Management and on Fish Stock
Assessment, are appended.
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REPORT OF THE NINETEENTH MEETING
OF THE SCIENTIFIC COMMITTEE
(Hobart, Australia, 23 to 27 October 2000)

OPENING OF THE MEETING

1.1  The Scientific Committee for the Conservation of Antarctic Marine Living Resources
met under the Chairmanship of Dr D. Miller (South Africa) from 23 to 27 October 2000 at the
Wrest Point Hotel, Hobart, Australia

1.2  Representatives from the following Members attended the meeting:  Argenting,
Australia, Belgium, Brazil, Chile, European Community, France, Germany, India, Italy,
Japan, Republic of Korea, New Zealand, Norway, Russian Federation, South Africa, Spain,
Sweden, Ukraine, United Kingdom of Great Britain and Northern Ireland, United States of
Americaand Uruguay.

1.3  The Chairman welcomed to the meeting observers from ASOC, CEP, FAO, IUCN,
IWC, SCAR and SCOR, and encouraged them to participate in the meeting as appropriate.

1.4  ThelList of Participantsisgivenin Annex 1. The List of Documents considered during
the meeting isgivenin Annex 2.

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

* DrR. Holt (USA) — Fishery Status and Trends;

* DrP. Penhale (USA) — SpeciesMonitored in the CCAMLR Ecosystem Monitoring
Program;

Prof. J.P. Croxall (UK) — Assessment of Incidental Mortality;

Dr K.-H. Kock (Germany) — Marine Mammal and Bird Populations;

Dr S. Nicol (Australia) —Krill Resources;

Dr G. Parkes (UK) and Mr C. Jones (USA) — Fish Resources;

Dr E. Marschoff — Crab Resources;

Mr B. Watkins (South Africa) — Squid Resources;

Dr A. Constable (Australia) — Ecosystem Monitoring and Management;

Drs R. Hewitt (USA) and G. Parkes (UK) — Management under Conditions of
Uncertainty about Stock Size and Sustainable Yield;

Dr I. Everson — New and Exploratory Fisheries,

* Prof. B. Fernholm (Sweden) — Cooperation with Other Organisations; and

* DrD. Ramm (Secretariat) — all other matters.

Adoption of Agenda

1.6  TheProvisona Agendahad been circulated prior to the meeting, and was adopted with
the addition, time permitting, of discussion regarding commemorative arrangements for
CCAMLR-XX under Item 18 *Other Business (Annex 3).



Report of the Chairman
Intersessional Activities

1.7 The CCAMLR 2000 Krill Synoptic Survey of Area 48 (CCAMLR-2000 Survey) was
undertaken in January—February 2000 by the Atlantida (Russia), James Clark Ross (UK),
Kaiyo Maru (Japan) and Yuzhmorgeologiya (USA). The survey was the successful
culmination of plans set in motion during the 1996 WG-EMM mesting.

1.8  Three CCAMLR meetings were held during the 1999/2000 intersessional period:

(i) theB, Workshop to anayse data from CCAMLR-2000 Survey (La Jolla, USA,
30 May to 9 June 2000);

(if)  the meeting of WG-EMM (Taormina, Italy, 17 to 28 July 2000); and,

(iii) the meeting of WG-FSA, including ad hoc WG-IMALF (Hobart, Australia, 9 to
19 October 2000).

19 On behaf of the Scientific Committee, the Chair thanked the Conveners for their
significant contributions to the meetings and the host countries for providing the necessary
facilities. The report of WG-EMM is attached as Annex 4 and that of WG-FSA as Annex 5.

Intersessional Activities of CCAMLR Members

1.10 Catch and effort reports indicated that fisheries conducted in the Convention Area under
the conservation measures in force in 1999/2000 targeted Champsocephalus gunnari
(4 149 tonnes), Dissostichus spp. (9 076 tonnes), and Euphausiasuperba (101 742 tonnes,
based on monthly catch and effort reports), and included new and exploratory fisheries
(CCAMLR-XIX/BGI/5 Rev. 1). Details are reported in Sections 2 and 9.

1.11 Scientific observers conducted 44 trips on board fishing vessels, and provided complete
coverage of fishing for finfish (SC-CAMLR-XIX/BG/18). The Scientific Committee thanked
all observers for their great efforts during the past season, and for continuing to develop and
improve the amount and quality of data collected (see Section 3).

1.12 Amongst other highlights of 1999/2000, representatives of the Scientific Committee had
attended 14 international meetings (see SC-CAMLR-XVIII, paragraph 11.36).

FISHERY STATUS AND TRENDS
Krill

Harvest Level s for the 1999/2000 Season
and Intentions for the 2000/01 Season

2.1  Reported catches of krill (E. superba) from STATLANT data are shown in Tables 1
and 2. A total of 101 286 tonnes was caught during the 1999/2000 split-year. The catch was
taken by Japan, Republic of Korea, Poland, Ukraine and Uruguay.

2.2  Thefollowing plans for krill fishing during the 2000/01 season were reported: Japan
expects to reduce the number of its vessels from four to three but will maintain its current
harvest level; Argentina, the Republic of Korea, South Africaand Uruguay each expect to have



one vessel fishing for krill. Both Russia and Ukraine indicated that they would deploy two
vessals each. The USA reported it will have one or two vessals fishing and the UK indicated it
may have one vessel fishing for krill. No information was received from Poland, which has
fished in recent years, nor from Canada, a non-Member nation that has previously stated its
intention to fish for krill.

Compliance with Data Reporting Requirements

2.3  The Scientific Committee noted that not all monthly catch and effort reports from the
krill fishery were submitted by Members on time subject to the requirements of Conservation
Measures 32/X and 40/X (CCAMLR-XIX/BG/5 Rev. 1, Figure 2).

Krill Economics

2.4  Thelast two meetings of the Scientific Committee have requested information from the
krill fishery on past and current market prices for krill products (SC-CAMLR-XVII,
paragraphs 2.5 and 2.6; SC-CAMLR-XVIII, paragraph 2.7). This information is needed for
economic analysis of the fishery aimed at assessing the economic trends affecting the fishery
and developing management strategies which are compatible with the fishery’s stage of
development (SC-CAMLR-XVII, Annex 4, paragraph 2.9).

25 Inresponseto thisrequest, it was reported that the average wholesale price of krill from
the Sydney Fish Market ranged between A$2.65 and A$6.91 per kg in the period between 1992
and 1999 (WG-EMM-00/25, Table 4). However, the Scientific Committee noted that
information on krill prices from markets where larger quantities of krill were frequently traded
was still not available.

2.6  Japan indicated that economicinformation relative to its krill fishery was complicated
and was considered confidential by its fishery. The Scientific Committee acknowledged the
need to protect trade information; however, much of the information it needed to manage the
fishery was public information. The Scientific Committee reiterated the need for economic
information from all Members associated with the krill fishery.

Conversion Factors

2.7 At last year's meeting the Scientific Committee noted WG-EMM’s discussion of
conversion factors (CFs) used to estimate the total catch of krill and that the Japanese had
provided descriptive information (SC-CAMLR-X V11, paragraph 2.5). However, there is still
little quantitative information on the exact conversion rates relating krill green weight to different
products from the various fishing fleets, fishing areas or seasons.

2.8  The Scientific Committee agreed that confidentiality of fisheries on CF data may be an
issue, however, some data were available in the literature and these might allow a more rigorous
approach to estimating CFs. For example, Yoshida (1995) which provides economic
information and CFs for Euphausiapacifica may provide valuable information relevant to
E. superba.

29 Dr Everson aso indicated that biochemical composition in krill compared to krill
products may yield information relevant to CFs (e.g. there is a narrow tolerance of water



associated to krill meal which can be examined to determine CFs). Consequently, the Scientific
Committee supported WG-EMM'’ s approach to task a small subgroup, convened by Dr Everson
(Annex 4, paragraph 2.9) to take the matter of CFs further during the intersessional period.

Fish Catches (All Speciesfrom Licensed Fisheries)

2.10 Catches reported from the Convention Area during the 1999/2000 split-year are
presented in Tables 3 and 4. Thetotal reported catch of all finfish in the Convention Areawas
19 283 tonnes. This was dlightly greater than the 18 094 tonnes caught during the 1998/99
split-year. The major catches of finfish in 1999/2000 include: 8 892 tonnes in Subarea 48.3,
5 214 tonnes in Divison 585.1, 2 665 tonnes in Divison 58.5.2, 854 tonnes in
Subarea 58.6, and 869 tonnes in Subarea 88.1.

211 The Scientific Committee also drew the attention of the Commission to the catch
information for individual species given in SC-CAMLR-XIX/BG/1 Rev. 1 and
CCAMLR-XIX/BG/5 Rev. 1. The Scientific Committee recognised that distillation of these
papers into summary paragraphs in its report is a difficult task and requested that the
Commission consider how it would wish catches be reported to the Commission through the
Scientific Committee report. It also requested that WG-FSA consider at its next meeting how
best to present catch information in line with the advice of the Commission.

2.12 It was noted that the fishery for C. gunnari in Subarea 48.3 had exceeded the catch limit
of 4 036 tonnes by 74 tonnes (Annex 5, Table 1). This was attributable to late reporting of
catch data to the Secretariat and a consequential late closure of the season. It was agreed that
better adherence to the reporting requirements should occur so that catch limits are not routinely
exceeded.

2.13 Although the Scientific Committee does not normally elicit responses from Members
concerning their intention to participate in established finfish fisheries, it was encouraged to
hear that Brazil had informed the Commission of its intention to enter the Dissostichus
eleginoides fishery in Subarea 48.3 for the first time. Likewise, the UK also expressed the
expectation that it will have three to four vessels participating in the same fishery and, in
addition, one in the experimental pot fishery for D. eleginoides.

Reported Catches for Dissostichus spp.

2.14 Thetotal green-weight landings of Dissostichus spp. for the 1999/2000 split-year from
the licensed fishery was estimated as 14 441 tonnes. This was a decrease compared to the
previous split-year (17 558 tonnes). Reported catches from waters outside the Convention Area
are given in Table 5 and totalled 11 553 tonnes. This gave a reported total of 25 994 tonnes
(Annex 5, paragraph 3.19).

Estimates of Catch and Effort from IUU Fishing

215 WG-FSA used the approach adopted at its 1998 meeting to estimate the magnitude of
IUU fishing effort and catches of Dissostichus spp. in various subareas and divisions during
the 1999/2000 split-year. The results of this analysis indicate that the estimated unreported
catch for all subareas and divisions in the Convention Area was 6 546 tonnes (Annex 5,
Table5). Thiscomparesto an estimated IUU catch of 4 913 tonnes in the 1998/99 split-year
and 22 415 tonnes in 1997/98.



216 The Scientific Committee recognised that estimating IUU catches has become
increasingly more difficult, primarily due to transhipments on the high seas which are difficult
to track through the sources available to its working group. Consequently, estimates of 1UU
catches are likely to be underestimates of the true catches to an unknown extent.

2.17 The Scientific Committee noted that the IUU fishery appears to be concentrated in
Area 58. However, up to four Argentinian vessels were known to have fished illegally in
Subarea48.3. In Area 58, the IUU fishery targets known plateaux or topographic features, in
particular the Kerguelen Plateau (Kerguelen and Heard Islands) or the area around Crozet
Islands. The oceanic banks (Ob and Lena, Division 58.4.4) and Africana/Del Cano Rise
(Subarea 58.6) are also subject to 1UU fishing.

2.18 Mauritius remainsthe primary site for the landing of 1UU-caught fish, in particular after
May 2000 when the Catch Documentation Scheme for Dissostichus spp. (CDS) came into
force. The implementation of the CDS appears to be having other impacts on IUU fishing, with
indications that fish without CDS papers are sold at a discounted price.

2.19 With the advent of CDS data as an additional information source, the Secretariat was
tasked with reconciling estimated |UU catches with reported catches intersessionally. This will
serve as a preliminary assessment in developing further data with which to track IUU fishing.

2.20 The Ukraine aerted the Scientific Committeeto the fact that there were reports that a
substantial trawl fleet currently operating in the Indian Ocean may relocate to the Southern
Ocean once they deplete fish stocks now being fished.

2.21 France reported IUU fishing vessels which fish on the Kerguelen and Crozet plateaux
are very aggressive and endanger legal fishing vessels.

2.22 The Scientific Committee concluded that 1UU fishing compromises the ability of
CCAMLR to manageitsfisheries. However, it noted that to date estimates of IUU catches had
been factored into assessments of Dissostichus spp. potential yield (especially D. eleginoidesin
Subarea 48.3 and Division 58.5.2).

2.23 Chileindicated itsregistered vessels are required to carry an automatic vessel positioning
device which prevents them from participating in 1TUU fishing. Further expansion of this
requirement by other countries, as is required by Conservation Measure 148/XVII, would
greatly reduce the IlUU fishing effort.

2.24 With regard to IUU fishing, the Scientific Committee agreed that it was important for
observersto record and report sightings of vessels fishing in the Convention Area. However,
observer sightings must be factual and not accusatory. Therefore, it was agreed to develop a
standard form of recording this information. An example is attached as Annex 6 and will be
provided to observers (via technical coordinators) to test in the field during the forthcoming
season. The matter will be reviewed by the Scientific Committee at its next meeting.

Crabs

2.25 No fishing for crab species occurred in the Convention Area during the 1999/2000
Season.

2.26 The USA and Uruguay had notified their intention to fish for crabs in Subarea 48.3
during the 2000/01 season. The US vessel has aready fulfilled the requirement of an
experimental harvest regime set out in Conservation Measure 150/XVIII, whereas the
Uruguayan vessel has not.



2.27 Atthe meeting, the UK also indicated their intention to participate in the crab fishery in
Subarea 48.3 during the 2000/01 season.

Squid
2.28 No fishing for squid occurred in the Convention Area during the 1999/2000 season.

2.29 The UK and the Republic of Korea have resubmitted a joint proposa to conduct an
exploratory fishery on Martialia hyades in Subarea 48.3 during the 2000/01 season.

CCAMLR SCHEME OF INTERNATIONAL SCIENTIFIC OBSERVATION

3.1 Inthe 1999/2000 season, 44 fishing trips in the Convention Area were observed by
CCAMLR-designated scientificobservers, or national observers, from Argentina, Australia
(national observers), Chile, France (national observers), South Africa, Ukraine, UK, Uruguay
and the USA (SC-CAMLR-XIX/BG/18). Thefisheriestargeted C. gunnari, Dissostichus spp.
or E. superba.

3.2  The Scientific Committee noted further substantial improvement in the quality and timing
of the submission of the observer reports and logbooks. In addition, the Secretariat had
completed all the tasks set last year to improve scientific observations (SC-CAMLR-XVIII,
paragraphs 3.14, 3.17 and 3.18). The Scientific Committeethanked all scientific observersfor
their work during the 1999/2000 fishing season and for the quality and quantity of information
collected.

3.3  The Scientific Committee noted the discussion of WG-EMM in relation to scientific
observations on board vessels targeting E. superba (Annex 4, paragraphs 2.15 to 2.31), and in
particular:

(i) the placement of a CCAMLR-designated scientific observer from the USA on
board the Chiyo Maru No. 5 from Japan which was fishing for krill in
Subarea 48.1 a the time of the CCAMLR-2000 Survey (Annex 4,

paragraph 2.16);

(if)  the placement of a national scientific observer on board a Ukrainian krill vessel
operating in Subarea 48.2 during May—June 1999 (Annex 4, paragraph 2.30); and

(ili) the drafting and distribution by the Secretariat of a questionnaire seeking
information on krill fishing strategies (Annex 4, paragraph 2.21).

34  The Scientific Committee noted that the captain of the Chiyo Maru No. 5 had not
allowed the CCAMLR observer on the fishing deck or in the factory area because of safety
concerns. This restriction had resulted in problems observing catches of krill and by-catch,
describing time budgets and collecting data on product weight to catch weight CFs (Annex 4,
paragraphs 2.18 and 2.19). Dr Holt appreciated the concern, but confirmed that the CCAMLR
observer did have extensive experience and training in conducting observations on board
fishing vessels, and was accredited for work on deck and in the processing areas.

3.5 The Scientific Committee noted that the by-catch of juvenile fish recorded by the
observers on the Japanese and Ukrainian krill trawlers did not appear to be large, athough it
was recalled that the observer on the Japanese vessel did not have direct access to the catches
(Annex 4, paragraphs 2.29 to 2.31).



3.6  The Scientific Committee aso noted that there had been no feedback or responses to the
draft questionnaire seeking information on krill fishing strategies. The Scientific Committee
recommended that the Secretariat reissue the draft questionnaire. Members were urged to
provide comments on, and if possible complete, this questionnaire as this information is
urgently needed by WG-EMM. The Scientific Committee reminded Members that the purpose
of the questionnaire was to develop an understanding of the fishing operation, and possible
ways to use dataon CPUE. Proprietary/confidential information was not required.

3.7  Dr E. Goubanov (Ukraine) advised that the collection of biological data on krill required
highly qualified scientific observers. A number of Ukrainian observers had such qualifications,
as well asextensive experience in krill fisheries, and were available for deployment within the
Convention Area.

3.8  The Scientific Committee noted the discussion of WG-FSA in relation to scientific
observations on board vessels targeting finfish (Annex 5, paragraphs 3.35 to 3.54), and in
particular:

(i) thequality of the reports has been good, with all logbooks presented in CCAMLR
format, and 14 logbooks (35%) received were submitted using the CCAMLR
electronic formsin Microsoft Excel format (Annex 5, paragraph 3.37);

(if) there were no significant problems reported by observers on the use of the
Scientific Observers Manual (Annex 5, paragraph 3.46); and

(ili) therevised waste disposal form used this year had improved the quality of dataon
the disposal of fishing gear, oil, organic and inorganic galley waste and plastic
packaging bands (Annex 5, paragraph 3.40).

3.9 Prof. G. Duhamel (France) confirmed that two observers on board the French-flagged
longliners operating in the exploratory fishery for D. eleginoides in Subarea 58.6 were of
French nationality (see also Annex 5, paragraph 3.36). These vessels had operated for a short
period of time in that fishery, and technical problems had prevented the deployment of
CCAMLR-designated scientific observers. This problem would be resolved before conducting
further fishing trips to those grounds.

3.10 Dr Goubanov made a number of recommendations for changes to the observer logbook
forms, including removing the requirement to measure sea-surface temperature, recording the
vertical opening of trawls and replacing the recorded bottom depths at the start and end of a tow
with the maximum and minimum bottom depth during the tow. The Scientific Committeenoted
these recommendations.

3.11 The Scientific Committee also noted the limited number of sightings of fishing vessels
reported by scientific observers (Annex 5, paragraph 3.52). A subgroup was formed to
develop a form with the aim of improving the quality and frequency of this type of reporting
(see paragraph 2.24).

3.12 The Scientific Committee noted that WG-FSA had revised the sampling requirements for
exploratory fisheries (Annex 5, paragraph 3.49). The Scientific Committee agreed that while
length-frequency and sex data should continue to be recorded for at least 100 individuals of
Dissostichus spp., samples for biological studies (e.g. ageing) should be taken and gonad
stages recorded for at least 30 fish.



Adviceto the Commission

3.13 The Scientific Committee drew the Commission’s attention to the continued, high
quality of data collected by both CCAMLR-designated scientific observers and national
scientific observers. These data had greatly contributed to the work of WG-EMM and
WG-FSA.

3.14 The Scientific Committee advised that further wider deployment of scientific observers
on board krill trawlers, and the reporting of their data to the Secretariat, should be encouraged.
The Scientific Committee stressed the need to deploy scientific observers on board vessels
entering a fishery, or participating in the development of a fishery, at times when quality data
were essential for successful long-term management of the fishery. To improve the collection
of this scientific information, the Scientific Committee recommended the placement of national
and, or, international scientific observers, following the protocols outlined in the Scientific
Observers Manual, in krill fisheries, consistent with other CCAMLR fisheries.

3.15 The Scientific Committee wished to bring to the attention of the Commission that some
Members require specific reference to CCAMLR-designated scientific observersin conservation
measures dealing with krill fisheries before this requirement can be passed in nationa
legislation.

3.16 The Scientific Committee advised that national observers should follow the guidelines
given in the Scientific ObserversManual. Proposals for improving the manual with specific
reference to the krill fishery should also be solicited.

3.17 The Scientific Committee advised that factual information provided by scientific
observers on the sighting of fishing vessels was useful in evaluating the level of fishing vessel
activity in the Convention Area. A new data form and guidelines (Annex 6) were developed for
inclusion in the Scientific Observer Manual. This form aims to improve the quality and
frequency of thistype of reporting.

3.18 The Scientific Committee advised that, particularly for vessels with only one scientific
observer, the number of currently specified tasks is such that urgent attention is needed to the
prioritisation of duties and to reassessment of sampling requirements (Annex 5,

paragraph 3.51).
3.19 Finally, the Scientific Committee advised that, where possible:

(i) two scientific observers should be deployed on board each vessel operating in
fisheries where requirements for observer data are high;

(if)  scientific observers should record and submit data using the CCAMLR electronic
formsin Microsoft Excel format; and

(iii) scientific observers should record data on CFs on afish-by-fish basis.

3.20 The Scientific Committee recalled the requirement for CCAMLR-designated scientific
observers in the exploratory fishery for M. hyades in Subarea 48.3 (Conservation
Measure 183/XVII1, paragraph 3). Inthat regard, it was noted that the joint notification by the
UK and the Republic of Koreaindicated that the K orean-flagged vessel which will participatein
that fishery in 2000/01 will carry at least one CCAMLR scientific observer designated by the
UK (CCAMLR-XIX/8).



DEPENDENT SPECIES
Species Monitored under the CCAMLR Ecosystem Monitoring Program (CEMP)

4.1  Dr Hewitt began the presentation of the WG-EMM report by noting that the Working
Group had reviewed the summary report on CEMP indices (WG-EMM-00/26) and thanked the
Secretariat for the significant progress made in organising and summarising the CEMP data.

4.2  Inparticular, the introduction of electronic dataformsfacilitated the rapid submission of
data, reduced errors and improved the quality and utility of the data.

4.3  The Scientific Committee reiterated its wish to have updated CEMP data available at
WG-EMM each year. It also endorsed the value of the summaries and pointed out that work
was under way to develop new methods (e.g. composite indices) for examining the data and
focusing on specific questions of interest to CCAMLR.

4.4 A number of papers reported on the reproductive performance of seabird and pinniped
populations (Annex 4, paragraphs 3.11 to 3.15), and these were noted by the Scientific
Committee, in particular:

(i) areport on chick provisioning and survival anong Adélie penguins at Béchervaise
Island (Division 58.4.2) summarised data from nine seasons and indicated the
importance of distance of the sea-ice edge from the colony and the availability of
food during the guard stage of the breeding cycle. It was suggested that
competition with fisheries for food, if it occurs during the early chick-rearing
period, is likely to have the greatest impact on the penguin population at
Béchervaise Isand (Annex 4, paragraph 3.11);

(i)  macaroni penguin populations at Bouvet Island (Subarea 48.6) increased and
chinstrap populations decreased relative to counts in the 1996/97 season. The
decrease in chinstrap population was attributed to a habitat change (Annex 4,
paragraph 3.14); and

(ili) an overview of pinniped research at Cape Shirreff in the 1999/2000 season
indicated that reproductive performancefor adult females and for the growth of
pups were above average. Additionally, dive data suggested that foraging fur
seals were working well within their physiological limits for diving (Annex 4,
paragraph 3.15(ii) and (iii)).

45  The Scientific Committee noted that the Subgroup on Designation and Protection of
CEMP Sites, chaired by Dr P. Penhale (USA) and coordinated by Dr E. Sabourenkov
(Secretariat), had undertaken ground work during the 1999/2000 intersessional period.
Membership of this group included Drs A. Constable (Australia), E. Fanta (Brazil), K. Kerry
(Austraia) and M. Naganobu (Japan), Prof. D. Torres (Chile), Drs K. Shust (Russia) and
P. Wilson (New Zealand), with Drs S. Kawaguchi (Japan) and Y. Lee (Republic of Korea)
being added.

4.6  The Scientific Committee endorsed the Working Group recommendation to approve the
revision of the Seal 1lands Management Plan and the revision of the Cape Shirreff Management
Plan.

4.7  The Scientific Committee also endorsed the Working Group recommendation that the
conservation measures related to the CEMP sites (Conservation Measures 18/XI111, 62/XI
and 82/X111) be reorganised (Annex 4, paragraphs 5.21 to 5.24).



4.8 The intent of the reorganisation of these conservation measures was to separate the
procedures for according protection of CEMP sites (including guidance to writing management
plans and the Code of Conduct which apply to al plans) from the designation of individual sites
with associated management plans.

4.9  TheWorking Group reviewed the CEMP site maps provided in response to a request by
the Secretariat for improved site maps. Maps were requested from 11 Member countries and
were received from five. The maps from New Zealand were viewed as meeting the criteria and
should provide an excellent example for othersto follow. The maps from Norway and the UK
were also considered as meeting the criteria. The maps provided by Australia, which gave
excellent information when viewed as the colour originals on the CCAMLR website, were
difficult to assess when printed in black and white. The maps from Japan would benefit from
minor technical improvements.

4.10 TheWorking Group recommended that the subgroup review the criteria provided in the
Antarctic Treaty System for the production of maps of protected areas and in Conservation
Measure 18/X11l, Part A, as a background to developing guidance for CCAMLR Members
who plan to produce maps of CEMP sites.

4.11 The Working Group recommended that ancillary information, possibly in GIS format,
that Member countries wished to provide could be posted on an individual country website with
adirect linkage from the CEMP map section of the CCAMLR website.

Assessment of Incidental Mortdity

4.12 The Scientific Committee reviewed the report of ad hoc WG-IMALF. It endorsed the
report and its conclusions, subject to the comments set out below, and drew these to the
attention of the Commission.

Research into the Status of Seabirds at Risk
4.13 The Scientific Committee encouraged the review and further acquisition of dataon:

(i) size and trends of populations of albatross species and of Macronectes and
Procdlaria petrel species vulnerable to interactions with longline fisheries
(Annex 5, paragraph 7.9);

(i) theforaging ranges of populations of these species adequate to assess overlap with
areas used by longline fisheries (Annex 5, paragraph 7.9); and

(iii) genetic research relevant to determining the provenance of birdskilled in longline
fisheries (Annex 5, paragraph 7.12).

4.14 The Scientific Committee noted that it would also be useful to collate and summarise
available demographic data on relevant species and populations; it encouraged WG-IMALF to
consider how thismight be achieved. It is suggested that some preliminary summary (e.g. of
relevant published literature) could be prepared in time for the next meeting of WG-EMM.
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Incidental Mortality of Seabirds during Regulated
Longline Fishing in the Convention Areaiin 2000

4.15 The Scientific Committee noted the results and conclusions of the comprehensive
analysis of thisyear’s data (Annex 5, paragraphs 7.24 to 7.50 and Tables 48 to 52):

(i)  For Subarea 48.3 the total estimated seabird by-catch was 21 birds, at a rate of
0.0004 birds/thousand hooks (Annex 5, paragraphs 7.32 and 7.33) (compared
with 210 birds at a rate of 0.01 birds/thousand hooks last year). Fishing season
restrictions and improved compliance with Conservation Measure 29/XV1 have
reduced by-catch in the regulated fishery in this subarea to negligible levels
(Annex 5, paragraph 7.49).

(i)  For Subareas 58.6 and 58.7 the total estimated seabird by-catch was 516 birds (a
three-fold increase over last year) at a rate of 0.02 birds/thousand hooks
(compared with 0.03 birds/thousand hooks last year) (Annex 5, paragraphs 7.34
and 7.35). Increased by-catch this year was mainly due to greater fishing effort,
but poorer compliance with Conservation Measure 29/XVI aso contributed
(Annex 5, paragraph 7.50).

(iii) Differences in by-catch rates between Subarea 48.3 and Subareas 58.6 and 58.7
were clearly attributable to:

(8 vesselsin the latter subareas fishing in close proximity to major breeding
sites of albatrosses and petrels during their breeding season; and

(b) poor compliance with night-time setting requirements (Annex 5,
paragraph 7.43).

The Scientific Committee endorsed the recommendation of the Working Group
that fishing within 200 n miles of the Prince Edward Islands should be prohibited
from January to March inclusive (Annex 5, paragraph 7.44).

(iv) For Subarea 88.1 there had been no seabird by-catch for the third successive year,
due to strict compliance with Conservation Measure 29/XVI (including the
exemption from night setting) and Conservation Measure 190/XVI1II (Annex 5,
paragraph 7.47). In addition to continuing to use streamer lines that met all
specifications in Conservation Measure 29/XV 1, no offal discharge was made at
any time during the cruise, in full compliance with Conservation
Measure 190/XVIIl. No seabird by-catch was reported for fishing in
Division 58.4.4 (Annex 5, paragraph 7.31).

4.16 The Scientific Committee commended the achievement of the progressive reduction
of seabird by-catch in Subarea 48.3 to a level now regarded as negligible (Annex 5,
paragraph 7.49 and Table 52). It noted that some improvement was still possible for
Subareas 58.6 and 58.7.

4.17 Mr Watkins commented that 68% of the seabird by-catch in Subareas 58.6 and 58.7 had
been taken on just 49 (2.8%) of 1 748 sets, indicating that the problem was, in fact, a very
restricted one.

4.18 The Scientific Committee noted concerns over issues relating to the proportion of hooks
being observed to derive estimates of seabird by-catch. It encouraged intersessional work to
estimate the proportions of hooks which needed to be observed in order to derive reliable
estimates of seabird by-catch. It recognised, however, that complementary to this work was a
reinvestigation of the appropriate regime for sampling of the fish catch by the scientific
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observer. Both sampling strategies also need to be reviewed in the light of the subdivision and
prioritisation of the tasks of observers, particularly on vessels where it is only possible to
accommodate one observer (see aso paragraph 3.18).

419 Mrl. West (New Zealand) expressed concern that some observersincorrectly report the
proportions of hooks observed. He noted that it is a smple operational task to get this right.
The Scientific Committee requested technical coordinators to take particular care in briefing
scientific observers on this matter.

4.20 The Scientific Committee endorsed the desirability of obtaining data on incidental
mortality of seabirds in the French EEZs in Subarea 58.6 and Division 58.5.1 so that a fully
comprehensive eva uation, covering the whole of the Convention Area, could be conducted.

4.21 Prof. Duhame indicated that full data were collected by observers on each vessel fishing
in the French EEZs but that the time required to process these data had delayed submitting
reports to CCAMLR,; he indicated that appropriate reports would be submitted to CCAMLR
next year.

4.22 The Scientific Committee welcomed this and noted that, in addition to reports, it was
important to receive the data themselvesin a form comparable to those reported for all other
parts of the Convention Area.

Compliance with Conservation Measure 29/X VI

4.23 The Scientific Committee noted the detailed review of this topic (Annex 5,
paragraphs 7.51 to 7.60 and Tables 53 to 55) and the conclusions that overall compliance with
this conservation measure this year, compared to last year, was dightly improved in
Subarea 48.3, dightly poorer in Subareas 58.6 and 58.7, poor in Divison 58.4.4 and
complete in Subarea 88.1 (Annex 5, paragraph 7.192(i)). It recognised that, apart from the
continuing failure of all vesselsto comply with the line-weighting regime, the problems seemed
mainly to relate to the inability or unwillingness of particular vessels to comply with the
provisions relating to streamer lines, offal discharge and night setting. The Scientific
Committee was additionally concerned at the compliance failure of vessels entering the longline
fishery in the Convention Areafor thefirst time (Annex 5, paragraph 7.60).

4.24  The Scientific Committee welcomed the analysis of vessel performance by region and
year (Annex 5, Table 55), recognising that this highlighted those vessels most in need of action
and assistance to rectify their continuing failure to comply with this conservation measure.

4.25 Prof. C. Moreno (Chile) observed that he had some initial reservations concerning
highlighting vessels in this way but recognised that not only would it help improve their
performance in CCAMLR waters but that such improvement — particularly where involving
structural reconfiguration — would also ensure improved performance when they operated
outside the Convention Area. The Scientific Committee endorsed these views.

Fishing Seasons
4.26 The Scientific Committee noted a brief retrospective anaysis (Annex 4, paragraph 7.63)

indicating that the Commission decision last year to delay the start of longline fishing probably
contributed significantly to the reduction in seabird by-catch in Subarea 48.3.
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Assessment of Incidental Mortality of Seabirds during
Unregulated Longline Fishing in the Convention Area

4.27 The Scientific Committee noted that:

(i) Estimatesof potentia seabird by-catch have been made using two alternative catch
rates, the average catch rate for all cruisesin the regulated fishery (lower level) and
the highest catch rate for any cruise in the regulated fishery for that period (higher
level) (Annex 5, paragraph 7.64).

The estimates for 2000 (Annex 5, paragraphs 7.70 to 7.74, Tables 56 and 57)

WEre:

Subarea 48.3: 1 800-2 400 to 6 5008 800 seabirds;
Subareas 58.6 and 58.7: 15 40020 600 to 27 90037 800 seabirds;
Divisions 58.5.1 and 58.5.2: 7 00010 300 to 14 100-18 900 seabirds; and
Division 58.4.4: 1 700-3 000 to 2 200—4 100 seabirds.

(i) The overal estimated totals for the whole Convention Area (Annex 5,
paragraph 7.75 and Table 57) indicated a potential seabird by-catch in the
unregulated fishery of 26 400-35 300 (lower level) to 50 90068 300 birds
(higher level) in 1999/2000. At the higher level, this compares with totals of
66 000—-107 000 in 1996/97, 76 000—101 000 in 1997/98 and 44 000-59 000 in
1998/99.

(iif) The species composition of the estimated potential higher level seabird by-catch
(Annex 5, Table 58) indicates a potential by-catch of 21 900—68 000 al batrosses,
5 000-11 000 giant petrels and 79 000—178 000 white-chinned petrels in the
unregulated fishery in Convention Area over the last four years (Annex 5,

paragraph 7.81).

4.28 The Scientific Committee, while noting the large, and possibly increasing, uncertainties
pertaining to these estimates, endorsed its conclusion of last year that such levels of mortality
are entirely unsustainable for the populations of abatrosses, giant petrels and white-chinned
petrels breeding in the Convention Area (Annex 5, paragraph 7.80).

4.29 The Scientific Committee requested WG-IMALF to consider the extent to which the
potential levels of seabird by-catch in lUU fisheriesin the Convention Area can be related to the
population levels (and population trends if possible) of the principal target species and species
groups and what additional monitoring of local populations may be required to ensure that these
populations are not threatened.

430 The Scientific Committee recommended that the Commission continue to take the most
stringent measures possible to combat unregulated fishing in the Convention Area (Annex 5,

paragraph 7.82).

Incidental Mortality of Seabirdsin relation
to New and Exploratory Fisheries

4.31 The Scientific Committee noted that:
(i) of the 22 new and exploratory fisheries approved for 1999, only four were
operationa in 1999/2000; no seabird by-catch was reported for any of these

fisheries (in Subareas 58.6 and 88.1, and Division 58.4.4) (Annex 5,
paragraphs 7.90 and 7.91);
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(if) the assessment of potentia risk of interactions between seabirds and longline
fisheriesfor al Statistical areas in the Convention Area was reviewed, revised for
Subareas 88.1 and 88.2, and provided as advice to the Scientific Committee and
Commission in SC-CAMLR-XVI11/BG/23 and Annex 5, paragraph 7.88, noting
particularly the correction in Annex 5, paragraph 7.89. The codes for potential
risk of interaction with seabirds for Subareas 48.1 and 48.4 should be 1 and 3

respectively (not 2 as depicted);

(ili) the 33 proposals by six Members for new and exploratory longline fisheries in
14 subaread/divisions of the Convention Area in 2000/01 were addressed, in
relation to advice in SC-CAMLR-XVIII/BG/23 and Annex 5, Table 59; and

(iv) the potential problemsidentified, from the perspective of WG-IMALF, were;

(@ in proposads by Argentina for Subareas 481 and 482 and
Divisions 58.4.2, 585.1 and 58.5.2. The desired year-round fishing
season has substantial overlap with the recommended season closures to
protect seabirds (Annex 5, paragraph 7.195(a));

(b) in proposals by France (for Divisions 58.4.3, 58.4.4, 58.5.1, 58.5.2 and
Subareas 58.6 and 58.7), which do not specify a fishing season so cannot
be assessed in this important regard (Annex 5, paragraph 7.195(iv)(b); and

(c) in Subarea 88.1, where there are important issues relating to exemptions
from the night-setting requirements of Conservation Measure 29/XVI
(Annex 5, paragraphs 7.94 to 7.103).

4.32 The Scientific Committee supported the New Zealand proposal to continue the
line-weighting experiment in Subarea 88.1, and endorsed the Working Group recommendations
as set out in Annex 5, paragraphs 7.95 to 7.103.

4.33 Insummary, these recommendations were that all vesselsin Subarea 88.1 and requiring
the exemption from the night-setting requirements of Conservation Measure 29/XVI must
undergo sink rate line certification (Annex 5, paragraph 7.98) prior to entering the subarea and
comply with all the experimental protocols of the existing sink-rate experiment. Any vessel
catching a total of three (3) seabirds must immediately revert to night setting as required in
Conservation Measure 29/X V1.

4.34 However, it recognised that potential difficulties might exist (depending on the number
and nature of vessels operating in the fishery in Subarea 88.1) in implementing this advicein
respect of:

(i) agspecified level of seabird by-catch triggering in real time the potential closure of
the fishery (by reversion to the night-setting provisions of Conservation
Measure 29/XVI); and

(if) theability of vessels other than autoliners to undertake line-weighting experiments
of the kind specified in Annex 5, paragraph 7.96.

Incidental Mortality of Seabirds during Longline
Fishing outside the Convention Area

4.35 The Scientific Committee noted that the only formal report received related to by-catch of
black-browed albatrosses (probably from South Georgia) in the Japanese autoliner longline
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fishery around Tristan da Cunha and Gough Islands (Annex 5, paragraphs 7.104 and 7.105).
It sought clarification as to the current obligations of Japanese longline fishing vessals relating
to use of mitigating measures in respect of seabird by-catch.

4.36 The Scientific Committee endorsed the Working Group request to Members for reports
from regions adjacent to the Convention Area, on longline fishing effort, onincidental mortality
of seabirds and on implementation of mitigating measures (Annex 5, paragraphs 7.111
and 7.112). It also regretted the absence of any feedback to the WG-IMALF meeting from
CCAMLR observers at meetings of the various tuna commissions (Annex 5, paragraphs 7.182
and 7.183).

Research into and Experience with Mitigating M easures

4.37 The Scientific Committee noted the promising results obtained from trials, in waters
within or adjacent to the Convention Area, of underwater setting devices:

(i) by South Africa, of the Mustad funnel in Subareas 58.6 and 58.7 where, on
night-time and daytime sets in summer, seabird by-catch was reduced from
0.013-0.009 and 0.03-0.02 hirds/thousand hooks respectively; and

(i) by Australia, using a funnel setting at 6 m depth, in its domestic tuna longline
fishery, eventually resulting in zero seabird by-catch (Annex 5, paragraph 7.119).

It strongly encouraged further trials of these and similar devices, as they are likely to represent
an effective solution to the seabird by-catch problem in the medium to long term.

4.38 Similarly, the Scientific Committee strongly encouraged trials with and reports on the
use of streamer-line configurations and line-weighting regimesthat might permit improvements
to these elements of Conservation Measure 29/XV1 to be achieved (Annex 5, paragraphs 7.123
to 7.125 and 7.150).

4.39 The Scientific Committee noted that:

()  New Zedand vessels operating in Subarea 88.1 successfully achieved the required
line-sink rates in their line-weighting experiments (Annex 5, paragraph 7.128);

(if) the advice that some further trials are required before a weighting regime for
autoliners could be incorporated into Conservation Measure 29/XV1 (Annex 5,
paragraph 7.148); and

(iif) no seabird by-catch had been reported in association with the experimental use of
potsto catch D. eleginoides in Subarea 48.3 (Annex 5, paragraph 7.129).

Policy Considerationsin relation to Mitigating
M easures and Conservation Measure 29/XV |

4.40 The Scientific Committee noted and endorsed the advice that:
(i) Conservation Measure 29/XV1 is the key element in minimisation of incidental
mortality of seabirds during longlining in the Convention Area. Compliance is

still substantially deficient, particularly in some key elements. Improving the
current situation requires:

15



(i)

(@ further development of underwater setting, which offers the most likely
medium- to long-term solution to the problem;

(b) work to develop line-weighting regimes to ensure sink rates that will
preclude seabirds accessing bait. This offers the best short-term solution, as
well asthelikelihood of permitting exemption from several other mitigating
measures currently in use in the Convention Area; and

(c) in the meantime, better compliance with the existing suite of mitigation
measures in Conservation Measure 29/XVI is essentia (Annex 5,
paragraphs 7.134 and 7.135);

the main issues relating to compliance with Conservation Measure 29/XV I are:

(& how to get fishers to comply with the straightforward elements of the
conservation measure, in respect of offal discharge, streamer lines and night
Setting;;

(b)  how to tackle the consistent inability of vessels to comply with the element
of the conservation measure that specifies the line-weighting regime for
Spanish system longliners; and

(c) how to develop the requirements for an appropriate line-weighting regime
for autoliners (Annex 5, paragraph 7.136).

441 The Scientific Committee endorsed the suggested means of addressing these problems
(Annex 5, paragraphs 7.138 to 7.150), and drew the particular attention of the Commission to
the advice that:
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(i)

(i)

(iii)

(iv)

given the simplicity of complying with the elements of Conservation
Measure 29/XVI relating to offal discharge, night setting and streamer lines,
vessels unable, or failing, to comply with these elements should be prohibited
from fishing in the Convention Area. This should be emphasised to technical
coordinators, fishing companies and national authorities at the earliest opportunity
(Annex 5, paragraphs 7.151 to 7.153);

in circumstances where all other elements of Conservation Measure 29/XV1 apply
(e.g. in respect of night setting, streamer lines and offal discharge) and with
appropriate closed seasons, the line-weighting regime for the Spanish system of
longlining should be set at weights of a minimum of 8.5 kg spaced at no more
than 40 m intervals (Annex 5, paragraph 7.146);

once experimental trials of autoline weighting are completed in Subarea 88.1 and
similar trials have been carried out in areas of higher risk to seabirds, it should be
possible to recommend aline weighting for autoline vessels that will have utility
for all subareas of the Convention Area (Annex 5, paragraph 7.148); and

that the ultimate aim in managing seabird by-catch in the Convention Areawill be
to allow fishing at any time of day without seasonal closure of fishing grounds.
However, current indications are that allowing fishing in summer, at night, using
streamer lines, proper offal discharge practices and c. 40 m between weights on
longlines (existing practice for Spanish system vessels), will still result in
unacceptably high mortality of seabirds. Clearly, more timeisrequired to allow
experimentation into the effectiveness of line-weighting concepts and underwater
setting devices with the Spanish system that will reduce seabird by-catch and be
more acceptable to the fishing industry. In the meantime, seabird by-catch in the
Convention Area should be managed in accordance with practices adopted in



Subarea48.3, where a combination of a closed season in summer, night setting,
the use of streamer lines and proper offal discharge practices has effectively solved
the seabird by-catch problem (Annex 5, paragraphs 7.149 and 7.150).

4.42 The Scientific Committee further advised that, once full compliancewith Conservation
Measure 29/XV1 was achieved, together with negligible levels of seabird by-catch, any
relaxation of closed seasons should proceed in a step-wise fashion (e.g. similar to the process
by which the closed season was extended) and the results of this carefully monitored and
reported.

International and National Initiatives relating to Incidental
Mortality of Seabirdsin relation to Longline Fishing

443 The Scientific Committee recollected the Commission requests (CCAMLR-XVII,
paragraph 6.27; CCAMLR-XVIII, paragraph 6.15) that Members implement by 2001 their
National Plans of Action (NPOAS) in support of the FAO International Plan of Action on the
Reduction of Incidental Catch of Seabirds in Longline Fisheries (IPOA-Seabirds). In this
connection it welcomed the reports (Annex 5, paragraphs 7.160 to 7.169) that:

(i) New Zealand and the USA already had draft plans available for consultation and
that Australia’s Threst Abatement Plan contained the essence of its NPOA (which
would be prepared in due course); and

(i)  Brazil and Chile were commencing to prepare plans.

It encouraged other Members, particularly the European Community, which it was understood
had only just embarked on the assessment process, to develop and implement their plans as
soon as possible.

444 Dr Kawaguchi stated that Japanese fishers also wished to conserve seabirds at
appropriate levels because they respect seabirds as friends in isolated oceans. Japan is now
working to finalise its NPOA through dialogue with fishers and industries and intends to submit
it to the FAO COFI meeting next year. Japan will formulate its nationa plan in accordance with
the FAO IPOA—Seabirds, taking into account the discussions, resolutions and recommendations
by the regional fisheries organisations.

4.45 The Scientific Committee also noted:

(i) the very encouraging progress in respect of the development of a Regional
Agreement for the Conservation of Albatross under the CMS (Annex 5,
paragraph 7.201(ii)); and

(i)  meetings in New Zealand (November 2000) and Uruguay (2001) seeking to
promote discussion with fishers and fishery managers in seeking solutions to the
by-catch of seabirdsin longline fisheries (Annex 5, paragraph 7.201(iii) and (iv)).

It encouraged Membersto participate actively in these initiatives.
4.46 The Scientific Committee noted with appreciation the efforts by ASOC member BirdLife
International to provide fishers and fishery managers in Taiwan with information on how to

reduce seabird by-catch in longline fisheries (SC-CAMLR-XIX/BG/21 Rev. 1), based on
information contained in CCAMLR publications on this topic.
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Incidental Mortality of Marine Mammalsin Longline Fisheries

4.47 The Scientific Committee noted that only one marine mammal was reported killed in the
longline fishery in the Convention Area this year (Annex 5, paragraph 8.1); interactions with
killer whales and sperm whales, resulting in potential loss of fish were, as usual, widely
reported (Annex 5, paragraph 8.2).

Incidental Mortality in Trawl Fisheries

4.48 With one exception, reported incidental mortality of seabirds and marine mammals
associated with trawl fisheries in the Convention Areawas at avery low level indeed, involving
two Antarctic fur seals and three seabirds (Annex 5, paragraphs 8.4 and 8.5).

4.49 In Subarea48.3, however, atrawler (Betanzos) targeting icefish killed 19 black-browed
albatrossesin asingle haul using pelagic trawl gear. Thistotal issimilar to the overall estimated
by-catch (21 birds) for all vesselsin the longline fishery in Subarea 48.3 this year (Annex 5,
paragraphs 8.6). The Scientific Committee endorsed the request to observers to report in detail
on such occurrences, including advice as to how they could be avoided in future (Annex 5,

paragraph 8.8).

450 No reports were received indicating any contravention of Conservation
Measure 173/XVII1I in respect of incidental mortality of seabirds or marine mammals.

Marine Debris
451 The Chairman noted that under this agendaitem the Scientific Committee reviewed:

(i)  reports from Members on impacts of marine debris on marine living resources,
and

(if) dataand reports from Members on surveys of marine debris.

452 Healso drew attention to the fact that CEP had requested CCAMLR to table a report on
marine debris, especialy in relation to compliance with Protocol Annex 1V, at the next CEP
meeting (SC-CAMLR-XIX/BG/17; St Petersburg, Russia, May 2001). It was important for
the Scientific Committee to provide advice on what might be contained in this report.

453 It was noted that at the request of SCOI (CCAMLR-XVIII, Annex 5,
paragraphs 5.10(iii) and (xx)), the Commission decided at last year's meeting to:

(i) discontinue the Members Reports on Assessment and Avoidance of Incidental
Mortality once the Secretariat, in consultation with the Scientific Committee, has
designed a standard form for submission of the data generally included in the
report. Once the standard form is developed and approved, it will be used to
submit data directly to the CCAMLR database; and

(if)  direct the Secretariat to provide information submitted by Members on assessment

and avoidance of incidental mortality in summary form to Members for review
during annual meetings of SCOI, the Commission and the Scientific Committee.
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454 However, Comm Circ 00/37:

(i) directed Membersto report on research activities on the assessment and avoidance
of incidental mortality of Antarctic marine living resources as part of their report of
Member’s Activities in the Convention Area— currently posted on the CCAMLR
website in language of submission;

(i) indicated that reports of beached debris surveys undertaken according to the
CCAMLR standard method would continue to be submitted directly to the
CCAMLR database in the normal fashion;

(iii) enacted the decision in CCAMLR-XVIII, Annex 5, paragraph 5.10(iii), in the
absence of prior consultation with the Scientific Committee. The circular
contained an appendix of forms for reporting, direct to the CCAMLR database,
information on:

(@ lossor discards of fishing gear;
(b) collection of marine debris by vessels at sea; and
(c) interactions of marine mammals and seabirds with fishing gear.

455 It was noted that the form in paragraph 4.54(iii)(c) had potential overlap with data
submitted by scientific observers on longline vessels fishing in the Convention Area
Furthermore, no provision had been made for reporting, in standard format, data from surveys
(or observations) of:

(i) entanglement of mammals (and birds) in marine debris,
(i) marine debris associated with seabird colonies; and
(iif) animals externally contaminated (i.e. soiled) by hydrocarbons or other substances.

All these categories relate to data currently submitted in reports by Members, in some cases for
the last decade.

456 The Scientific Committee summarised its understanding that information on six topics
relating to marine debris were (or should be) reported to CCAMLR in standard fashion on an
annual basis, viz:

(i) lossor discards of fishing gear;

(i)  collection of marine debris by vessels at sea;

(iif) surveys of marine debris on beaches,

(iv) entanglement of mammalsin marine debris;

(v) marine debris associated with seabird colonies; and

(vi) animalsexternally contaminated (i.e. soiled) by hydrocarbons or other substances.

4.57 Inresponse to a question as to whether data on pollutants such as pesticides should be
provided to CCAMLR, the Scientific Committee indicated that the coordination of programs of
research and monitoring into such topics were under active consideration by CEP, which would
probably be the appropriate recipient for such information.

458 In respect of information relating to the six topics set out in paragraph 4.56, the
Scientific Committee requested the Secretariat to ensure, in consultation with Members as
appropriate, that standard reporting forms were available for submission to the CCAMLR
database of all categories of information.

4.59 It adso requested the Secretariat to prepare annual summaries of these data in a manner
that would enable the Scientific Committee to view trends across time for data from each site or
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source for which information was (or had been) reported. It should consult intersessionally
with Members as necessary in order to ensure that an appropriate consolidated report was
available for consideration at next year’ s meeting of the Scientific Committee.

Loss or Discard of Fishing Gear

4.60 SC-CAMLR-XIX/BG/28 indicated that only Australia had reported lost or discarded
fishing gear, involving 28 fishing floats, 3 plastic safety helmets and 4 pieces of netting, the
largest 220 m2, in Division 58.5.2.

Marine Debris collected by Vessels at Sea

4.61 SC-CAMLR-XIX/BG/28 indicated that only Australia had reported the observation
and/or collection of marine debris by vessels at sea, involving two fishing buoys (one each in
Divisions 58.4.1 and 58.5.2) and 500 m of longline fishing gear (in Division 58.5.2).

Surveys of Marine Debris on Beaches

4.62 SC-CAMLR-XIX/BG/28 indicated that in 1999 beach debris surveys had been
conducted by Brazil, Chile, UK, Uruguay and the USA and that data had been reported to the
CCAMLR database by the UK.

4.63 The Scientific Committee encouraged Brazil, Chile, Uruguay and the USA to submit
their datato the CCAMLR database, especially Brazil (which had been carrying out surveys at
Admiralty Bay each summer since 1984) and Chile (whose surveys at Cape Shirreff had been
reported to the database for the period 1993 to 1997).

4.64 The UK reported (SC-CAMLR-XIX/BG/5) that the ninth year of beach debris surveys
at Bird Island, South Georgia, revealed atotal of 213 items of debris, half the total in 1997/98
and the second lowest ever. Longline fishing materials made up the majority of items collected;
several packaging bands were reported.

4.65 At Signy Island, South Orkney Islands, the tenth UK survey (SC-CAMLR-XIX/BG/6)
recorded a total of 55 items, 35% lower than in 1998/99 and the second lowest total ever.
Plastic waste was predominant, including 10 packaging bands. Of additional concern was the
quantity of polystyrene foam which accounted for 31% of all items and 46% of items small
enough to be ingested by seals and seabirds. The Scientific Committee endorsed the
recommendation in the report that Members should be advised to use aternative packaging
materials wherever possible.

4.66 Beach debris surveys by Uruguay (SC-CAMLR-XIX/BG/26) at King George Island,
South Shetland Islands, reported a small number of items, mainly fishing line material but also
a packaging band.

4.67 Prof. Torres informed the meeting that Chilean surveys at Cape Shirreff in 1999 had
collected some 265 kg of beach debris, 93% of which was plastic.
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Entanglement of Marine Mammalsin Marine Debris

4.68 UK surveys at Bird Island, South Georgia, for the tenth consecutive winter and the
twelfth consecutive summer (SC-CAMLR-XIX/BG/2), indicated continuing low levels of
entanglement of Antarctic fur seals. Nevertheless, four of the six winter observations and
seven of the 14 summer ones involved entanglement in packaging bands.

4.69 The fourth annual survey a Signy Idland, South Orkney Islands
(SC-CAMLR-XI1X/BG/3), reported only five entangled fur seals, the lowest total yet. One seal
was entangled in a packaging band.

4.70 Prof. Torres updated the meeting on the results of Chilean surveys at Cape Shirreff.
Between 1988 and 1997 the average annual number of entangled fur seals recorded was two.
No entangled seals were recorded during 1998/99. However, five Antarctic fur seals (two adult
females and three adult males) were observed with neck wounds and/or scars indicating the
likelihood of having been entangled. During the 1999/2000 summer, one juvenile female fur
seal was released from entanglement with plastic debris. Five individuals with signs or marks
of entanglement were observed.

Marine Debris associated with Seabird Colonies

4.71 The seventh year of surveys at Bird Island, South Georgia (SC-CAMLR-XIX/BG/4),
revealed an unprecedented quantity of fishing hooks (54% higher than the previous year) and
monofilament longline originating from fishing vessels, in association with wandering
albatrosses. Analysis of regurgitated material from wandering albatross chicks indicated that
79% received food containing line and/or hooks. Quantities of fishing gear remained close to
levels of previous years for all other species (grey-headed albatross, northern giant petrel and
southern giant petrel) but had increased for black-browed albatross.

Oil Contamination

4.72 At Bird Idand, South Georgia, one wandering abatross was recorded with a small
patch of ail onits flank (SC-CAMLR-XIX/BG/4). No other reports were received of animals
contaminated by oil, but Prof. Torres noted that Chilean scientists had recorded oil stains on
rocks at Cape Shirreff.

Report to CEP

4.73 The Scientific Committee advised that for the CCAMLR response to the CEP request
(paragraph 4.53), the Secretariat should compile areport to include:

(i) relevant text taken from the review of interactions between marine life in the
Convention Area and fishing and fishing-related activities (SC-CAMLR-XI1X/
BG/11);

(i) Tables 1 and 2 (summarising marine debris surveys) from SC-CAMLR-XIX/
BG/28;

(ili) similar tables relating to the other categories of information reported to CCAMLR
aslisted in paragraph 4.57; and
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(iv) alist of al papers on these topics submitted to the Scientific Committee and
Commission.

4.74 In this connection, Members were requested to inform the Secretariat as soon
as possible of any errors or omissions concerning the data in Tables 1 and 2 of
SC-CAMLR-XIX/BG/28.

4.75 The report to CEP should also seek to clarify, based on the data summarised by and
available to CCAMLR, what information CEP might wish CCAMLR to report to it in the
future.

Fourth International Marine Déebris Conference on
Derelict Fishing Gear and the Marine Environment

4.76 Prof. Torres reported on his attendance at this meeting (SC-CAMLR-XI1X/BG/29),
where he had also participated in a working group on monitoring and removal of materias
and had drawn attention to the work being undertaken by CCAMLR. He had provided
the Secretariat with copies of relevant information and leaflets relating to marine debris.
For more information on the conference, Members should access the website at
www.hihwnms.nos.noaa.gov.

4.77 Prof. Torres noted that the conference had proposed the establishment of a Pacific Rim
Debris Commission, the first meeting of which was scheduled for Hawaii, USA, in March
2002. He suggested that CCAMLR should be represented at this meeting. The Scientific
Committee agreed to consider this at its next meeting.

Marine Mammal and Bird Populations

4.78 Following decisions made at the Sixth Meeting to consider every three to five years the
status of Antarctic bird and mammal populations, WG-EMM reviewed their status at its 2000
meeting, based on an extensive report provided by SCAR-BBS and a summary report from
SCAR-GSS.

4.79 The SCAR-BBS report focused on bird populations for which datasets of 10 years and
longer existed. A total of 61 datasets from 21 species (7 penguins, 7 albatrosses, 4 petrels,
1 skua, 2 shags) satisfied these criteria.  These probably represent almost all the available
long-term data on Antarctic bird populations. All these data were analysed using appropriate
statistical models and techniques to identify statistically significant trends.

4.80 The Scientific Committee noted the endorsement of the report by WG-EMM (Annex 4,
section 3) together with its summary of some of the principal conclusions, relating both to
CEMP and non-CEMP species (Annex 4, paragraphs 3.7, 3.21 to 3.23).

4.81 In respect of the CEMP species, the Scientific Committee noted, from the report itself
(WG-EMM-00/16) and from Annex 4, paragraph 3.7(i) that:

(i) whereas Addlie penguinsin east Antarcticahad increased since the 1980s, most
populations of Adélie and chinstrap penguins in the Antarctic Peninsularegion had
decreased over the same period;

(if)  gentoo penguin populations in the Antarctic Peninsulaarea had increased since the

1980s, whereas populations at sub-Antarctic islands were stable or decreasing
over similar, though more recent, periods; and
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(iif) macaroni penguin populations at South Georgia had decreased significantly since
the late 1970s, whereas populations in the Indian Ocean were probably stable.

4.82 The Scientific Committee noted the comments (Annex 4, paragraph 3.9) concerning
potential sources of bias which might confound some interpretations and suggestions to
SCAR-BBS to assist in future undertakings of this kind.

4.83 Prof. Croxal indicated that:

(i) concerns that shifts in species or population distributions could confound, or
complicate, interpretations of declines (Annex 4, paragraph 3.9(i)) were, given the
time spans involved and the philopatry and site fidelity of the species concerned,
unfounded in most, if not all, cases;

(i) great care had been exercised by SCAR-BBS with any interpretations involving
potentially anomalous or outlier values, such that weighting each abundance
estimate by some reliability function (Annex 4, paragraph 3.9(iii)) would be
unnecessary, if not inappropriate — especially given the standardised protocols
used to collect the data for most of the speciesinvolved; and

(iii) therewerefew, if any, rapid changes in abundance which were inconsistent with
the demographies of the species concerned (Annex 4, paragraph 3.9(iv)), except
in certain well-documented cases where deferred breeding (e.g. in gentoo
penguins and black-browed a batrosses) was largely responsible for the magnitude
of certain interannual changes in abundance.

4.84 The Scientific Committee noted these comments and requested that information on these
three points be provided to WG-EMM to help interpret the report of SCAR-BBS when it next
considers the status and trends of these species.

4.85 In addition, the Scientific Committee endorsed the view of WG-EMM that summarised
information on the demographies (e.g. generation time, productivity) would be useful in the
short term for understanding how populations may be changing at this time, particularly in
relation to the trends identified by SCAR-BBS.

4.86 The Scientific Committee also noted the potentially valuable dataon population trends in
non-CEMP species. WG-EMM was asked to consider the utility of such data for its work on
ecosystem assessment and to identify which species would be most appropriate as long-term
indicators of changesin the ecosystem.

4.87 The Scientific Committee noted the absence of population data from any species of
burrowing petrel, particularly white-chinned petrel, the species most commonly killed in
longline fisheriesin the Convention Area.

4.88 Prof. Croxall commented that population trends for such species were particularly
difficult to establish and very few baseline data existed. However, a statistically significant
decrease had recently been detected in the breeding population of white-chinned petrels at Bird
Island, South Georgia, the only site for this species where adequate baseline data exist
(Annex 5, paragraph 7.8).

4.89 The Scientific Committee thanked SCAR-BBS for its considerable work in assembling
such comprehensive data and undertaking such careful and extensive analyses. It agreed to ask
SCAR againinfive yearstime to provide a report on the status of bird populations taking into
account the consideration by WG-EMM at its next meeting on those species considered to be of
greatest interest.

4.90 The summary report from SCAR-GSS indicated that fur seals (two species) were
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increasing over their whole range of distribution. Elephant seals seemed to be stable in the
Atlantic Ocean sector whilst declining in the Indian Ocean. Less was known about the current
trends in populations of the four ice seal species. Further information on ice seals and a
cross-species review were likely to be produced from workshops in 2001 to analyse data from
the SCAR-GSS APIS Program.

491 The Scientific Committee had only received the report on sealsimmediately prior to its
meeting. It was unable to consider it in detail. It asked Prof. I. Boyd (UK) to provide an
assessment of the relevant aspects of this report for the 2001 meeting of WG-EMM.

4.92 Concerning interactions with [IUCN (Annex 4, paragraphs 3.17 and 4.26) Prof. Croxall
noted that the latest edition of the [IUCN Red List had just been published. Thisused the criteria
to assess threatened species status which had been devel oped following extensive international
collaboration by a variety of biological and statistical experts. These criteriaincluded explicit
use of rates of population decrease in relation to the generation time of the species involved.
They were thus of considerable potential relevance to CCAMLR'’s approaches and interests.
No species of Antarctic seal was currently classified as threatened using these criteria, although
several species of Cetacea occurring in the Convention Area were classified as globaly
threatened. For birds, severa penguin, albatross and petrel species breeding or occurring in the
Convention Area had been classified as globally threatened. Full details of the assessments of
the bird species had been published in BirdLife (2000).

493 The Scientific Committee recommended that the Secretariat contact BirdLife International
to obtain copies of the relevant accounts for tabling at the next meeting of the Scientific
Committee.

4.94 The Scientific Committee was encouraged by the close cooperation it had with the IWC
at its CCAMLR-2000 Survey in January—February 2000 in the western part of the Atlantic
Ocean and other national whale research programs in the Southern Ocean. Whale observers
were present on three of the four vessels participating in the survey. A workshop is envisaged
for 2001 to jointly analyse data on krill distribution and oceanographic features in relation to
whale distribution. The IWC Observer provided a brief report on the status of their
comprehensive assessment of whale stocks. The only whale species for which the assessment
is nearly completed is humpback whales and some stocks of minke and Bryde's whales.
Assessments of other ecologically important species, such as fin whales, have not been started.
The Scientific Committee will continue its close collaboration with the IWC (paragraphs 11.27
and 11.28).

HARVESTED SPECIES
Krill
CCAMLR-2000 Survey

51  TheScientific Committee noted with pleasure WG-EMM'’ s report of the success of the
CCAMLR-2000 Survey of Subareas 48.1, 48.2, 48.3 and 48.4 which had been carried out in
January—February 2000. The survey involved ships from Japan, Russia, UK and the USA.
This survey had been the largest operation ever mounted in support of CCAMLR activities and
was a significant milestone in the work of the Scientific Committee. The Scientific Committee
congratulated the organisers of the survey and of the subsequent workshop which had achieved
aconsiderable task of surveying such alarge area and of estimating B, in such atimely fashion.
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Krill Length-frequency Data, Biomass
and Distribution from Area 48

52 A considerable amount of information on krill length frequencies, biomass and
distribution had been collected by the CCAMLR-2000 Survey and by complementary later
surveys in Area 48, as well as through the analysis of predator diets and from fisheries data
during the austral summer of 1999/2000 (Annex 4, paragraphs 2.36 to 2.63). The Scientific
Committee noted the complexity of thisinformation which reflected variability at anumber of
time and space scales and endorsed WG-EMM’s suggestion that these and other datasets be
analysed at workshops during 2001.

Krill Length-frequency Data, Biomass
and Distribution from Area 88

53 WG-EMM had examined data on krill biomass and demography from the Ross Sea
(Annex 4, paragraphs 2.74 to 2.78). The Scientific Committee endorsed the Working Group’s
encouragement of the conduct of a standardised krill acoustic biomass survey in the Ross Sea,
an areafor which there was currently no precautionary catch limit. The designs and protocols
of this survey should be submitted to WG-EMM for prior approval as had been done for the
Australian survey of Division 58.4.1 and for the CCAMLR-2000 Survey.

Estimates of B, Potential Yields
and Precautionary Catch Limits

5.4  The Scientific Committee reviewed the deliberations of WG-EMM on the derivation of a
new Kkrill biomass estimate and associated CV for Area 48 based on the results of the
CCAMLR-2000 Survey (Annex 4, paragraphs 2.84 to 2.111). The biomass estimate of
44.29 million tonnes and the CV of 11.38% were endorsed as the best available for Area 48.

55  The potential yield of krill in Area 48, had been calculated by WG-EMM using the
revised biomass and CV and no other new input parameters. The GYM had produced a g of
0.091 resulting in apotentia yield of 4.0 million tonnes which was endorsed by the Scientific
Committee as the best available advice on a precautionary catch level for Area48.

56  The Scientific Committee noted the revised biomassestimate for krill in Division 58.4.1
(Annex 4, paragraphs 2.36 to 2.63). The revised biomass of 4.83 million tonnes (CV 17%)
differs from the earlier estimate (6.67 million tonnes, CV 27%) largely because of a
recalculation of the effect of sound absorption during the survey. The Scientific Committee
endorsed this new biomass estimate.

5.7  Thepotentia yield of krill in Division 58.4.1, had been calculated by WG-EMM using
the revised biomass and CV and no other new input parameters (Annex 4, paragraphs 2.112,
2113 and 6.6). The GYM had produced a g of 0.091 resulting in a potential yield of
0.44 million tonnes which was endorsed by the Scientific Committee as the best available
advice on a precautionary catch limit for Division 58.4.1.
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Subdivision of Precautionary Catch Limits

5.8 The Scientific Committee endorsed WG-EMM’s assessment of the requirement for
subdivision of potential yields as a precautionary measure in order to distribute fishing effort
and thereby reduce the potential impact of fishing on land-based predators (Annex 4,
paragraph 2.114).

59  Accordingly, the Scientific Committee endorsed the subdivision of the potentia yield in
Area 48 based on the proportion of survey transects in each subarea.

Subarea Potential Yield
(million tonnes)
48.1 1.008
48.2 1.104
48.3 1.056
484 0.832

510 The Scientific Committee noted WG-EMM’ s deliberation on subdivision of the potential
yield of krill in Division 58.4.1 (Annex 4, paragraphs 2.120, 2.121 and 6.7 to 6.10). Evidence
from the 1996 Australian survey had indicated that the biomass of krill in the east of
Division 58.4.1 (115-150°E) was only half of that found in the west of thedivision (80-115°E)
and that these two areas were oceanographically distinct.

511 The calculated potential yields for Division 58.4.1 west was 0.277 million tonnes and
that for Division 58.4.1 east was 0.163 million tonnes. Dr Naganobu indicated, however, that
while he was not opposed in principle to a subdivison of Divison 58.4.1 the use of
oceanographic data to subdivide areas required further consideration. Consequently he could
not agree to the proposed subdivision of the potential yield in Division 58.4.1 at thistime.

512 Some Members suggested that in the absence of a mechanism for subdividing the
potential yield in this division, the Commission should adopt a procedure such as that which
had been agreed for the precautionary limit for krill in Area 48 in 1991 and which is contained
in Conservation Measure 32/X. Thiswould involve a ‘trigger level’ of catch above which the
overall yield would have to be subdivided into smaller management areas. It was suggested that
an appropriate level for this ‘trigger’ might be 0.163 million tonnes (the calculated potential
yield for Division 58.4.1 east) which isthe level at which the Commission could be assured that
krill in the east of the division would not be in danger of being overfished. For further
discussion on trigger levels see section 7.

513 The Scientific Committee noted that the concept of a‘trigger level’, above which further
subdivision of the Area 48 catch limit would occur, is reflected in Conservation Measure 32/X
which has stood since 1991.

5.14 The Scientific Committee noted that precautionary catch limitsare levels that the catch
should not exceed in relatively large statistical areas or divisions. The further division of
statistical areas into smaller management unitsis a separate requirement to take into account the
localised demands of land-based predators. Both approaches will be necessary as part of a
precautionary management strategy.

515 WG-EMM had indicated that it may take five to 10 years before a full management
procedure for krill was in place (Annex 4, paragraph 4.117). Consequently, the Scientific
Committee recommended as a matter of priority that WG-EMM provide guidelines for methods
to subdivide the krill potential yield in all areas as a precautionary measure to avoid
concentrating fishing effort in small but critical areas, and to consider the level at which
appropriate ‘trigger levels' might be set.
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5.16 Thereisevidence of significant changesin populations of a number of vertebratespecies
and of krill throughout the South Atlantic region. The spatia and temporal scales of these
changes will have to be taken into account when deciding on the suite of management measures
adopted.

Development of the GYM

5.17 The Scientific Committee endorsed the recommendation of WG-EMM that the
documentation of the KYM and GY M should be completed and that this process should include
a description of the input parameters and their characterisation (Annex 4, paragraph 2.110).
This process should be coordinated in the Secretariat by the CCAMLR Data Manager.

5.18 Because of the mutua interest of WG-EMM and WG-FSA in the assessment work and
particularly in the development of the GYM, it was suggested that the Convener of the
WG-FSA subgroup on methods (Dr Constable) circulate a letter to participants in WG-EMM
inviting their input to the work of this subgroup (Annex 5, paragraph 10.9(iv)).

Future Analysis of the CCAMLR-2000 Survey

519 The Scientific Committee endorsed the terms of reference and membership of the
CCAMLR-2000 Survey Analysis Steering Group (Annex 4, Appendix F). A proposal to hold
a workshop to further the analyses in May—June 2001 at the British Antarctic Survey,
Cambridge, UK, was welcomed (SC-CAMLR-XIX-BG/30). Involvement of the IWC in this
workshop was encouraged and CCAMLR involvement in a proposed IWC workshop in late
2001 was also recommended. The Scientific Committee noted that, because of the volume of
data collected by the CCAMLR-2000 Survey, there would probably be requirements for further
workshops to coordinate the publication of results.

520 The Scientific Committee endorsed the holding of the proposed third International
Coordination Workshop to further collaborative analysis of ancillary data collected by vessels
from Japan, Republic of Korea, Peru and the USA in Area 48 during 1999/2000 (Annex 4,
paragraph 2.124).

521 A proposa by Dr B. Bergstrom (Sweden) to coordinate an ad hoc subgroup on
popul ation genetics was endorsed (Annex 4, paragraph 2.131).

5.22 The Scientific Committee recognised the need for further studies into improving the
precision and accuracy of acoustic surveys to assess the abundance and dispersion of krill
(Annex 4, paragraphs 2.127 and 2.128).

5.23 Efforts should be made to analyse acoustic data with the objectives of estimating the

abundance and dispersion of myctophid fish which may be part of an alternative food web to
krill (Annex 4, paragraphs 2.132 and 4.46).

Adviceto the Commission
5.24 Thenew estimates of B, (44.29 million tonnes) potential yield and precautionary catch

limit (4 million tonnes) for Area 48 should be accepted as the best available (paragraphs 5.4
and 5.5).
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525 The subdivison of the potential yield in Area 48 to subareas, as outlined in
paragraph 5.9, should be accepted. (For advice on trigger levels to smaller scale subdivision
see paragraphs 7.21 to 7.24.)

5.26 Thenew estimates of B, (4.83 million tonnes), potential yield and precautionary catch
limit (0.44 million tonnes) for Division 58.4.1 should be accepted as the best available
(paragraphs 5.6 and 5.7).

5.27 The Scientific Committee reiterated its advice from last year (SC-CAMLR-XVIII,
paragraph 5.14) that investigations into aternative methods of subdividing the krill potential
yield as a precautionary measure to avoid concentrating fishing effort was viewed as a matter of
priority for the work of WG-EMM.

5.28 The Scientific Committee recommended that krill biomass surveys using standard
protocols should be conducted in other areas as soon asis practical. These areas should include
regions where fishing has occurred in the past such as the Ross Sea (Subareas 88.1 and 88.2)
and Division 58.4.2, as well as in ecologically important areas where no fishing has yet
occurred, such asin the vicinity of Bouvet Island (Subarea 48.6) (Annex 4, paragraph 6.23).

Fish Resources
Fish and Squid Biology/Demography/Ecology

529 The Scientific Committee welcomed a number of important contributions on
D. eleginoides and D. mawsoni which had been presented to WG-FSA (Annex 5,
paragraphs 3.66 to 3.120). These included information on differences in age determination
based on scales and otoliths, genetic techniques to separate stocks and identify fillets of
D. eleginoides and D. mawsoni to species, and reproductive investigations on Dissostichus
Spp. ovaries.

5.30 The Scientific Committee noted the conclusionsin paragraph 3.68 of WG-FSA's report
(Annex 5) that otoliths provide a better estimation of age than scales for Dissostichus spp. and
should be used for future age studies. The Scientific Committee endorsed the establishment by
WG-FSA of an intersessional subgroup to review the biology and demography of species
considered by the Working Group, as outlined in Annex 5, paragraph 10.9(v).

5.31 The Scientific Committee stressed that work to refine and validate age-determination
methods, including the validation of annual formation of rings in otoliths, is of the highest
priority for future assessments.

5.32 The Scientific Committee noted that differences may exist in the growth patterns of
D. eleginoides between the sexes, and this is not taken into account in the assessment. The
Scientific Committee endorsed the conclusion of WG-FSA that high priority should be given to
the construction of separate growth curves for males and females of D. eleginoides, and
techniquesto integrate these patterns into the assessment model should be explored.

5.33 Observations made during recent surveys and commercial fishing in Subarea 48.3
indicated that large schools of C. gunnari were present pelagically by day. In addition, schools
that were present on, or close to, the bottom often extended up to 50 m above the seabed. Such
schools are very poorly sampled by bottom trawls used for assessment surveys.

5.34 The Scientific Committee noted other information on the mortality of, and physical
damage to, crabs, taken in the experimental pot fishery for D. eleginoides.
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Developmentsin Assessment Methods

5.35 The Scientific Committee welcomed the introduction of new or extended assessment
methods (Annex 5, paragraphs 3.121 to 3.131). While some of these were not immediately
useable by WG-FSA, the Scientific Committee was pleased by the number of new ideas coming
forward. These new methods include techniques for integration of CPUE into the GYM
models, amethod to integrate environmentally driven distributions of fish stocksinto the GYM,
amethod to assess the harvested population based on data from a tag—ecapture experiment, and
amethod to estimate jointly recruitment and natural mortality from atime series of abundance of
year classes.

Assessments and Management Advice
Assessed Fisheries
Dissostichus spp.
536 Assessments of long-term annual yield were reviewed for Subarea 48.3 and
Division 58.5.2. Severa input parameters to the GY M were reassessed, and new estimates of

parameters were generated for Subarea 48.3 and Division 58.5.2. These assessments are
detailed in Annex 5, paragraphs 4.103 to 4.178.

D. eleginoides at South Georgia (Subarea 48.3)
Standardisation of CPUE

5.37 Anaysis of CPUE data was undertaken for Subarea 48.3 using the GLM, where new
longline haul-by-haul data were available from the 1999/2000 season for vessels operating in
Subarea 48.3. Details of the standardisation of the CPUE at South Georgia are described in
Annex 5, paragraphs 4.109 to 4.117.

5.38 The Scientific Committee endorsed the CPUE analysis undertaken by WG-FSA this
year, including the following modifications:

(i) the use of newly reported historical data for Ukrainian vessels operating in
Subarea 48.3 in the seasons 1985/86 to 1988/89 and 1990/91; and

(i) areduction in the number of statistically significant effects.
5.39 The Scientific Committee noted that the adjusted, standardised catch rates declined
substantially between 1994/95 and 1996/97, but have increased each season since then. The
Scientific Committee a so noted the trend in recent seasons towards increased longline fishing at

shallow depths (300-700 m) has continued in the 1999/2000 season, particularly to the north of
Shag Rocks.

Size at Capture

540 The Scientific Committee noted the declining modal length of catch-weighted length
frequencies around South Georgia and Shag Rocks. This decline may be aresult of achangein
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the size composition of the stock, a change in the fishing pattern, or both. As the smaller fish
tend to be found in shallower water, the Scientific Committee recognised that the fishery may
have moved into shallower depthsin order to target the newly recruited and smaller fish.

Determination of Long-term Annual
Yield using the GYM

541 The Scientific Committee endorsed the analysisundertaken by WG-FSA to revise the
estimate of long-term annual yield using the GY M, with standardised CPUE being integrated
into the final calculation of long-term yield, and data on recruitment from an extended series of
trawl surveys.

5.42 The Scientific Committee noted that the selectivity pattern of D. eleginoides captured in
the experimental pot fishery was not substantially different to the longline fishery, and endorsed
the combination of catches from both fishing methods in the assessments.

5.43 The Scientific Committee was concerned about the uncertainty in the parameters for
growth and the effect they may have on the assessments. A number of alternative approaches
were examined by WG-FSA based on are-evaluation of recruitment and natural mortality (M)
(Annex 5, paragraphs 4.130 to 4.142). The Scientific Committee endorsed the use of the k
value from last year's assessment pending further work to refine information on age and
growth.

5.44 The Scientific Committee discussed the complexity of the relationships between growth,
M and recruitment. The Scientific Committee recognised that the complex nature of these
relationships precluded the presentation of a simple relationship between M and long-term
yields computed by the GYM. However, the Scientific Committee noted that in the analyses
conducted thisyear by WG-FSA, areductionin M led to an increase in long-term yield, and the
current estimate of yield was at the lower end of the range of values calculated this year.

5.45 During the course of the Scientific Committee meeting, an error was detected in the
assessment of D. eleginoidesin Subarea 48.3 in relation to the time series of recruitments used
inthe GYM (Annex 5, Table 33). The series included an estimate of the number of recruits
from the 1998 year class (age-4 recruits in year 2002). This was based on the number of
1-year-old fish from the UK survey in 2000. Because fish of this size range tend to be very
poorly represented in trawl survey samples, they are customarily not used in the estimation of
recruitment.

5.46 Therecruitment estimatein year 2002 was therefore deleted from the recruitment series
in Annex 5, Table 33, mean recruit recomputed, and the GY M run with the corrected values.
Annex 5, Table 34 is updated as follows. the mean logg(recruits) = 14.4813; the SE of mean
logy(recruits) = 0.209; and the SD logg(recruits) = 0.783. The Scientific Committee endorsed
these corrections to the assessment.

547 The estimate of yield from the GYM was 4 500 tonnes, with a median escapement

of 0.54. Because of the reduced level of recruitment, thisyield was lower than results obtained
at last year’ s meeting (5 310 tonnes).

Management Advicefor D. eleginoides
(Subarea 48.3)

548 The Scientific Committee welcomed the considerable progress made at this year's
meeting in refining the data inputs into the GY M, particularly with respect to incorporating a
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time series of recruitments and integrating the CPUE series into the assessment model. The
Scientific Committee encouraged the continued development and testing of methods to integrate
different indicators of stock status into assessments.

549 The Scientific Committee agreed that the estimate of yield from the revised GYM
analysis (4 500 tonnes) should be used to set the catch limit for the 2000/01 season. Other
management measures for D. eleginoidesin Subarea 48.3 in the 2000/01 season should remain
as for the 1999/2000 season.

550 Any catch of D. eleginoides taken in other fisheries in Subarea 48.3, such as the
proposed pot fishery, should be counted against this catch limit.

D. eleginoides at South Sandwich Islands
(Subarea 48.4)

551 Despiteacatch limit of 28 tonnesfor D. eleginoides (Conservation Measure 156/X V1),
no fishing in this subarea was reported to the Commission during the 1999/2000 season. No
new information was made available to WG-FSA on which to base an update of the
assessment.

Management Advicefor D. eleginoides
(Subarea 48.4)

552 WG-FSA was unable at this year's meeting to consider the period of validity of the
existing assessment. Therefore the Scientific Committee recommended that Conservation
Measure 156/XV1I be carried forward for the 2000/01 season. As last year, it was aso
recommended that the situation in this subarea be reviewed at next year’ s meeting with aview to
considering the period of validity of the existing assessment.

D. eleginoides at Ob and Lena Banks
(Division 58.4.4)

5.53 The Scientific Committee noted that new data from surveys were made available for Ob
and Lena Banks, though due to limited time, these were not rigorously analysed. TheScientific
Committee recommended that these data be analysed at the next WG-FSA meeting as they
represent potentially valuable information for the evaluation of D. eleginoides stock status in
Division 58.4.4.

D. eleginoides at Kerguelen Islands
(Division 58.5.1)

554 A standardisation of CPUE of longline vessels was performed for the first time on data
from Division 58.5.1 using the GLM. Results showed that the adjusted and standardised catch
rates have increased between the 1996/97 and 1998/99 fishing seasons, while they decreased
during the last two seasons, from 1998/99 to 1999/2000.

555 The Scientific Committee was informed that recent trawling operations for

D. eleginoides around Kerguelen had yielded progressively smaller catches, and an increasing
proportion of the catch is being taken using longline gear.
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556 Prof. Duhamel regretted that it had not been possible for a French scientist to attend this
year'smeeting of WG-FSA. However, he noted that fine-scale data are currently provided to
the Secretariat, and that these data could be useful for assessment purposes. Due to some
concerns with respect to confidentiality, detailed haul-by-haul data from the Kerguelen EEZ
have not been submitted to CCAMLR.

Management Advicefor D. eleginoides
(Division 58.5.1)

5.57 The French authorities have provided information that trawling and longlining will be
conducted during the 2000/01 season. A decrease in fishing effort by trawling will continue, as
previously decided.

558 The Scientific Committee discussed the role of WG-FSA in assessment decisions
regarding fisheries for D. eleginoides in Division 58.5.1. At present, WG-FSA has a very
limited capacity to conduct assessments or give advice concerning D. eleginoides population
status or exploitation in Divison 58.5.1. The Scientific Committee recommended that
additional data be made available to WG-FSA for assessment purposes. The Scientific
Committee also recommended that the presence of a French scientist would be highly beneficial
at WG-FSA, and would greatly add to the understanding of the state of D. eleginoidesstocksin
Division 58.5.1.

D. eleginoides at Heard and McDonald Idlands
(Division 58.5.2)

559 The catch limit of D. eleginoides in Division 58.5.2 for the 1999/2000 season was
3 585 tonnes (Conservation Measure 176/XV 1) for the period 1 December 1999 to the end of
the Commission meeting in November 2000. The catch reported for this division at the time of
WG-FSA was 3 008 tonnes.

560 Theanalysisof long-term annual yield was updated with the estimated catch to the end
of the season (the current catch limit plus the estimated IUU catches) taken from
Division 58.5.2, new recruitment estimates, and the use of the recruitment time series in the
GYM (Annex 5, paragraphs 4.170 to 4.174).

5.61 The Scientific Committee endorsed the analysis undertaken at this year's meeting of
WG-FSA, including the carrying forward of parameters for growth, natural mortality, maturity
and fishing selectivity from the 1999 assessment. The Scientific Committee agreed that the use
of arange of M was appropriate due to uncertainties remaining in this parameter.

5,62 The Scientific Committee endorsed the estimate of long-term annual yield of
2 995 tonnes resulting from the decision rule concerning the probability of depletion. The
median escapement for this level of catch was 0.547.

Management Advicefor D. eleginoides
(Division 58.5.2)

563 The Scientific Committee recommended that the catch limit by trawling for

Division 58.5.2 in the 2000/01 season be revised to 2 995 tonnes, representing the long-term
annual yield estimate from the GY M.
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Genera Advice on D. eleginoides Assessments

564 The Scientific Committee expressed concern regarding the continuing level of
uncertainty in many of the parameters used in the assessments, such as growth and natural
mortality. Although some uncertainties have been taken into account, for example, using
ranges of parameters in the assessments, there are critical decisions to be made at different
stages in the work of WG-FSA. For example, the assessment of D. eleginoides in
Subarea 48.3 required choosing between different options regarding growth and natural
mortality.

5.65 The Scientific Committee recognised that taking full account of such uncertaintiesin the
assessment process will require further work and sensitivity analyses during the intersessional
period. It considered thisto be an urgent priority.

5.66 The Scientific Committee requested that WG-FSA seek to devel op selectivity functions
for trawl surveysin al areas where Dissostichus spp. are targeted.

5.67 Regarding annual changes in the estimate of long-term annual yield, the Scientific
Committee noted that this resulted in part from adjustment of the recruitment parameters in
D. eleginoides assessments in Subarea 48.3 and Division 58.5.2. Changesin theseparameters
are expected from one year to the next in the early years of monitoring using trawl surveys.
Figure 23 in WG-FSA’ s report (Annex 5) suggested that only after estimates of abundance for
15 to 20 cohorts have been obtained can it be expected that recruitment parameters will not
change appreciably. Even then estimates may still be biased and result in some adjustments
over time.

5.68 The Scientific Committee discussed the need for greater detail in the presentation of yield
estimates, for example in the form of confidence limits. However, the Scientific Committee
also noted that the current method of examining probabilities in achieving management
objectives takes into account a level of confidence about the recommended yields. The
Scientific Committee noted the importance of conveying to the Commission the probability of
achieving management objectives.

5.69 Giventhe complexity of the current assessment techniques, there is a potential for error
to creep into the quantitative process. The Scientific Committee requested that assessment
checklists should be prepared by the Secretariat, in conjunction with WG-FSA, to minimisethis
potential in the future work of the Working Group.

5.70 Because the quantitative techniques used by WG-FSA have evolved into their current
level of complexity, and these techniques sometimes involve non-standard fishery methods, the
Scientific Committee recommended that formulas and guidelines for the various components of
the assessment be thoroughly documented by the Secretariat in conjunction with WG-FSA.

5.71 TheScientific Committee agreed that much of the work performed at WG-FSA istime
consuming, and that every effort should be made to accomplish as much as possible
intersessionally. However, due to the fact that much of the data required for the assessment are
presently submitted just prior to or at the meeting itself, many of the tasks can only be
performed at the time of WG-FSA. The Scientific Committee again emphasised the importance
of submitting data in accordance with reporting deadlines to allow for analysis as early as
possible.

C. gunnari at South Georgia (Subarea 48.3)
5.72 The Scientific Committee noted that for the first time since the 1989/90 fishing season

there had been substantial commercial fishing for C. gunnari in Subarea 48.3. Two vessels
caught atotal of 4 114 tonnes between 11 December 1999 and 31 January 2000.
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5.73 WG-FSA undertook a new assessment of the fishery on the basis of catch/effort and
biological datafrom the commercial fishery, including the reports of CCAMLR international
scientific observers, and reports and data from two scientific bottom trawl surveys in January
and February 2000, by the UK and Russia respectively.

5.74 The short-term projection method used at the last two meetings of WG-FSA was used,
updated with the new information on biomass and age structure from the scientific surveys.
Whilst endorsing the use of this method, the Scientific Committee noted the advice of WG-FSA
that thisis an interim approach, used to ensure there is alow probability of depleting the stock
in the short term, and increased efforts should be made to address the issue of a longer term
approach management of C. gunnari fisheriesin the Convention Area (paragraph 5.91).

5.75 With a projected fishing mortality of 0.14, the catch limit satisfying the criteriain the
projection was 11 895 tonnes over two years. This was made up of 6 760 tonnes in the first
year (1 December 2000 to 30 November 2001) and 5 135 tonnes in the second year
(1 December 2001 to 30 November 2002).

576 The Scientific Committee noted evidence presented to the meeting of WG-FSA that there
was high variation in observed biomass of C. gunnari from bottom trawl census surveys
carried out in various years. These differences in stock estimates could have been, at least in
part, due to changes in behavioural patterns of the fish from year to year, especialy vertical
distribution. The Scientific Committee noted that there was an urgent need to assess patterns of
vertical distribution and movements of C. gunnari under different circumstances and to seek
improvements to the methodology of census surveys for this species, for example, involving
acoustic equipment and pelagic fishing gear.

5.77 The Scientific Committee endorsed the advice of WG-FSA that the closed season
adopted last year for the C. gunnari fishery in Subarea 48.3, to protect fish during the spawning
season, should remain in place. In this regard, the Scientific Committee noted the discussion
by the Working Group of the need to consider predator requirements and whether a closed
season might be appropriate during peak periods of predator foraging activity. The Scientific
Committee recommended that this and other topics be considered more fully by WG-FSA
during a Workshop on Assessment Methods for Icefish (WAMI) recommended to take place
during the intersessional period (paragraphs 5.91 and 5.92).

Management Advicefor C. gunnari
(Subarea 48.3)

5.78 The Scientific Committee endorsed the advice of WG-FSA regarding the management of
the C. gunnari fishery in Subarea 48.3 during the 1999/2000 season.

5.79 Thetotal catch limit should be revised to 6 760 tonnes for the period 1 December 2000
to 30 November 2001, with the closed season remaining the same as last year (1 March to
31 May 2001).

5.80 Other management measures for C. gunnari in Subarea 48.3 set for the 1999/2000
season, as detailed in Conservation Measure 175/X V111, should remain in force.

C. gunnari at Kerguelen Islands (Division 58.5.1)

5.81 The Scientific Committee noted the advice of WG-FSA that no new data were available
for C. gunnari in Division 58.5.1. No commercial fishing for C. gunnari took place in this
division during the 1999/2000 season and only fine-scale data from surveys had been available
to the Working Group.
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5.82 Prof. Duhamel reported to the meeting that a survey had been carried out by France in
March—April 2000, but virtually no C. gunnari had been observed. The intention of the French
authoritiesis that the fishery for C. gunnari will remain closed until a survey indicates there are
sufficient concentrations to support renewed commercial activity. A survey is planned to take
place during 2000/01.

Management Advice for C. gunnari
(Division 58.5.1)

5.83 The Scientific Committee endorsed the advice of WG-FSA that prior to any resumption
of commercial fishing a survey of C. gunnari abundance should be conducted and the results
analysed by the Working Group.

C. gunnari a Heard and McDonald Islands
(Division 58.5.2)

5.84 Thecommercial catch of C. gunnari in the 1999/2000 fishing season was 39 tonnes out
of acatch limit of 916 tonnes. The strong cohort detected in asurvey in 1998, now aged 4, had
almost disappeared.

5.85 The Scientific Committee noted that a survey conducted on the Heard 1sland Plateau and
Shell Bank in May 2000 detected a high abundance of principally 2-year-old fish on the Heard
Plateau, but very few fish on Shell Bank.

5.86 The Scientific Committee endorsed the acceptance by WG-FSA of an assessment of
yield over the next two years presented to the Working Group. This assessment had used the
short-term projection methodol ogy used previously, adopted during the 1997 meeting and used
for the assessment of yield of this speciesin Subarea 48.3.

5.87 With a projected fishing mortality of 0.14, the catch limit satisfying the criteriain the
projection was 2 150 tonnes over two years. Thiswas made up of 1 150 tonnesin thefirst year
(1 December 2000 to 30 November 2001) and 1 000 tonnes in the second year (1 December
2001 to 30 November 2002).

Management Advice for C. gunnari
(Division 58.5.2)

5.88 The Scientific Committee endorsed the advice of WG-FSA regarding the management of
the C. gunnari fishery in Division 58.5.2 during the 1999/2000 season.

5.89 The total catch limit for the Heard Island Plateau part of Division 58.5.2 should be
revised to 1 150 tonnes for the period 1 December 2000 to 30 November 2001. The fishery on
Shell Bank should remain closed.

590 Other management measures for C. gunnari in Subarea 48.3 set for the 1999/2000
season, as detailed in Conservation Measure 177/X V11, should remain in force.
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Workshop on Assessment Methods for Icefish (WAMI)

591 The Scientific Committee noted the discussion by WG-FSA in paragraphs 10.1 to 10.6
of its report (Annex 5) on the need for a workshop on the development of management
procedures for C. gunnari (as first discussed by the Scientific Committee in 1997 —
SC-CAMLR-XVIII, Annex 5, paragraph 9.10).

5.92 The Scientific Committee noted that a fishery took place in Subarea 48.3 for the first
time since the 1989/90 season and the results of two surveys in 2000 increased the urgency of
the need to address management issues for this species. Also, discussions at WG-EMM and
WG-FSA have indicated that this species has potentially complex interactions with other
elements of the ecosystem and that these need to be taken into account when developing
management procedures. The Scientific Committee endorsed the recommendation of WG-FSA
that the workshop should proceed in the 2000/01 intersessional period, in accordance with the
arrangements agreed by the Working Group (Annex 5, paragraphs 10.4 and 10.5).

Other Finfish Fisheries

5.93 The Scientific Committee noted that WG-FSA considered other finfish fisheries in
Subarea 48.1 (Antarctic Peninsula), Subarea 48.2 (South Orkney Islands), Subareas 88.2 and
88.3 (Pacific Ocean Sector), and Divisions 58.4.1 and 58.4.2 (Antarctic Coastal Areas).

Antarctic Peninsula and South Orkney Idlands
(Subareas 48.1 and 48.2)

594 WG-FSA had received and considered an extensive review of the fisheries, status and
biology of fish stocksin Subareas 48.1 and 48.2. The Scientific Committee endorsed the view
that there appearsto be little scope for reopening the fisheries in these two subareas in the near
future given the comparatively low biomass of the most common fish species. The Scientific
Committee welcomed the information that two new bottom trawl surveys are planned for these
subareas by the USA and Germany in March 2001 and November—December 2001.

Management Advice

595 The Scientific Committee endorsed the advice of WG-FSA that Conservation
Measures 72/XV Il and 73/XVII should remain in force.

Divisions 58.4.1 and 58.4.2

5.96 The Scientific Committee noted that no fishing is planned for the Antarctic coastal area
of Division 58.4.1 in the 2000/01 season. The Scientific Committee endorsed the
recommendation of WG-FSA that this division should be closed to fishing, including
exploratory fishing, until more experience has been gained from the results of exploratory
fisheriesin other parts of the Convention Area.

5.97 BothDivisions 58.4.1 and 58.4.2 are subject to exploratory trawl and longline fishery
notifications, details of which are discussed in paragraphs 9.38, 9.39 and 9.43 to 9.46.
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Management Advice

5.98 The Scientific Committee recommended that the Antarctic coastal area (south of 64°S) of
Division 58.4.1 should be closed to fishing in the 2000/01 season (Annex 5, paragraph 4.98).

Pacific Ocean Sector (Subareas 88.2 and 88.3)

5.99 The Scientific Committee noted that nofishing took place in Subareas 88.2 and 88.3
during the 1999/2000 season. Both subareas are subject to exploratory fisheries notifications
for the 2000/01 season, details of which are discussed in paragraphs 9.40, 9.43, 9.53
and 9.56.

Management Advice

5.100 The Scientific Committee recommended that Subarea 88.3 remain closed until more
experience is gained in other exploratory fisheries (Annex 5, paragraph 4.98).

Electrona carlsbergi (Subarea 48.3)

5.101 The Scientific Committee noted that no new advice was available from WG-FSA
regarding the fishery for E. carlsbergi in Subarea 48.3. The last year in which there were
catches from the E. carlsbergi fishery was 1991/92 (51 865 tonnes). The fishery has not been
assessed by WG-FSA since its meeting in 1994.

Management Advice

5.102 In the absence of new advice, the Scientific Committee recommended that Conservation
Measure 174/XV 111 be carried forward to the 2000/01 season.

5.103 The Scientific Committee requested WG-FSA to consider, at its next meeting, the
currency of the existing assessment of E. carlsbergi in thecontext of the regulatory framework,
and whether catch limits should continue to be set on the basis of the advice from the 1994
assessment, while no new information is available.

Genera By-catch Provisions

5.104 The Scientific Committee noted the discussion of by-catch in fisheriesin the Convention
Areain Annex 5, paragraphs 4.248 to 4.268. A wide variety of species are taken as by-catch in
the Convention Area. Most are taken in small amounts by weight as detailed in Annex 5,
Table 46. Skates, rays and macrourids (rat tails) are the principal by-catch species.

5.105 Thelargest by-catch (255 tonnes) was reported for the D. eleginoides longline fishery in
Division 58.5.1 based on fine-scale data. Other large by-catches, from fine-scale data, occurred
in the Dissostichus spp. longline fisheries in Subarea 88.1 (118 tonnes) and in Subarea 58.6
(81 tonnes).
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5.106 The Scientific Committee encouraged the production of brief practical guides to help
observersidentify principal by-catch species at sea, particularly for species groups over which
there is some concern, such as skates, rays and macrourids (rat tails) where accurate
identification isimportant.

Management Advice

5.107 The Scientific Committee noted that substantial information regarding the amount of
by-catch in various fisheries had been presented, but agreed that there remains an urgent need
for the calculation and presentation of by-catch ratesin both longline and trawl fisheries.

5.108 The Scientific Committee endorsed the establishment by WG-FSA of an intersessional
subgroup to document the extent of by-catch in CCAMLR fisheries, as set out in Annex 5,

paragraph 10.9(vi).

Future Work of WG-FSA

5.109 The Scientific Committee endorsed the future work of WG-FSA asoutlined in Annex 5,
paragraph 10.9, noting that the subgroup to determine total removals of Dissostichus spp.
(including 1UU catches) should be established irrespective of whether new Secretariat staff are
hired to assist with the CDS (Annex 5, paragraph 10.9(ii)).

Crab Resources

5.110 The UK, Uruguay and the USA have expressed their intention to fish for crabsin the
coming season. WG-FSA acknowledged that the USA has already fulfilled the requirement of
an experimental harvest regime set out in Conservation Measure 150/ XVIII.

5.111 The Scientific Committee noted the large by-catch rates of crabs in the experimental pot
fishery for D. eleginoides. Few crabs were males above the legal size that could be retained,
and the discard rate was above 95% for al species caught.

5.112 The Scientific Committee was concerned that the survival rates of discarded crab species
caught as by-catch or in directed fisheries are insufficiently known and may result in large
numbers of animals not surviving after being discarded.

Management Advice

5.113 The Scientific Committee reiterated its advice (SC-CAMLR-XVIII, paragraph 5.130)
that since crab stocks have not been fully assessed, the conservative management scheme
contained in Conservation Measure 181/XVIII is still appropriate. It tasked WG-FSA to
reconsider the precautionary catch level of crabs during its next meeting as new scientific data
become available, taking into account the potentially high mortality rates of discarded animals.

5.114 The Scientific Committee recommended that all vessals should conduct Phase 1 of the

experimental harvest regime specified in Conservation Measure 150/XVIIIl. The US vessel
notified to fish in 2000/01 has already fulfilled these requirements.
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5.115 The Scientific Committee agreed that WG-FSA should continue considering mortality
rates of discarded crabs and encouraged further research on this problem.

5.116 The Scientific Committee agreed that crabs caught as by-catch in other fisheries should
be counted against the catch limit set for the directed fishery.

Squid Resources

5.117 No fishing took place in the 1999/2000 season. The Republic of Korea and the UK
submitted ajoint notification (CCAMLR-X1X/8) for an exploratory jig fishery for M. hyadesi in
Subarea 48.3 (paragraph 9.60). The status of the observer requirement attached to this
notification is discussed in paragraph 3.20.

5.118 The scientific basis on which the current precautionary conservation measure was based
has not changed.

Management Advice

5.119 The Scientific Committee recommended that as this was an exploratory fishery the
conditions of Conservation Measure 65/X11 will apply.

ECOSY STEM MONITORING AND MANAGEMENT

6.1  Thesixth meeting of WG-EMM was held at the Hotel Caparena, Taormina, Sicily, Italy,
from 17 to 28 July 2000, the second time a SC-CAMLR working group had met in Italy. The
Scientific Committee thanked the host of the meeting, Prof. L. Guglielmo, for an efficient and
friendly meeting, and the Convener, Dr Hewitt, for chairing the meeting.

Environmenta Variables

6.2  The Scientific Committee noted the observations of WG-EMM on spatial and temporal
variations of the physical environment (Annex 4, paragraphs 3.27 to 3.44) and encouraged
further work to quantify environmental variability. It looked forward to seeing further results
on how the environment changes on different time scales.

Ecosystem Analysis

6.3  The Scientific Committee noted the continuing work of WG-EMM to develop Combined
Standardised Indices (CSls) with the objective of combining various CEMP indices (Annex 4,
paragraphs 3.45 to 3.47, 3.50 and 3.51). The Scientific Committee endorsed the workplan of
WG-EMM in the further development of CSIs (Annex 4, paragraph 3.51).

6.4  The Scientific Committee welcomed the method for assessing krill consumption by

predators (Annex 4, paragraphs 3.48, 3.49 and 4.30 to 4.32) and noted that, inter alia, such
assessments are sensitive to the estimates of abundance of predators and metabolic rates.
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Ecosystem Assessment
Krill-centred Interactions

6.5 The Scientific Committee noted the work of WG-EMM to organise its review and
discussion of the working papers available to it around the following questions:

*  What isthe interaction between krill distribution and oceanography? What are the
implications of geographical distribution for assessing which sections of the krill
population are being exploited by the fishery and predators? (Annex 4,
paragraphs 4.2 to 4.9).

 What are the implications of apparent lack of krill recruitment at the Antarctic
Peninsula for predators and the fishery? (Annex 4, paragraphs 4.10 to 4.13).

* Isthere evidence of long- or short-term changes in the diets of krill predators that
might suggest changes in the ecosystem or in krill availability? (Annex 4,
paragraphs 4.14 to 4.22).

» Isthereevidence of long- or short-term changes in the populations of krill predators
that suggest changes in the ecosystem? (Annex 4, paragraphs 4.23 to 4.28).

*  What aretheimpacts of predators on krill populations? (Annex 4, paragraphs 4.29
to 4.32).

 What isthe distribution of predators relative to krill? (Annex 4, paragraphs 4.33
to 4.36).

* Candatafrom C. gunnari beincorporated into the CEMP time series to be used in
ecosystem assessments? (Annex 4, paragraphs 4.38 to 4.40).

* How can empirical functional relationships between krill and predators be used to
provide advice and what actions need to be taken with respect to the fishery?
(Annex 4, paragraphs 4.41 to 4.44).

6.6 The Scientific Committee recognised that these questions are broad and some of the
responses and conclusions preliminary, and requested WG-EMM to consider how to tackle
these questions in away that assists the work of CCAMLR.

6.7  Dr Everson elaborated on the report of WG-EMM regarding the status of Notothenia
rossii in the Convention Area (Annex 4, paragraph 4.26). He indicated that the stocks of this
species have been depleted in Subareas 48.1 and 48.3 and in Division 58.5.1. The overfishing
that led to this decline occurred prior to CCAMLR and alack of recovery of this species should
not be construed as afailure of CCAMLR.

6.8 The Scientific Committee considered that the example of N. rossii indicates that the
depletion of longer-lived Antarctic fish speciesto low levels may result in species being unable
to recover to pre-exploitation levels in two to three decades as indicated in Article 1l of the
Convention. Such a situation needs to be avoided in current fisheries in order to meet the
objectives of the Convention.

6.9  The Scientific Committee endorsed the work to develop the C. gunnari condition index
(Annex 4, paragraph 4.40), including addressing the questions:

(i) What isthelinkage between C. gunnari and krill?

(i) What density of krill isoptimal for feeding C. gunnari?

(iii) How can databe collected regularly from both C. gunnari and krill to address the
above questions using fish surveys and the fishery?



6.10 The Scientific Committee agreed that this work should be integrated into other
ecosystem work of WG-EMM. Such questions are important and should be addressed for
other krill predators in integrated study regions. It would also be of value to explore these
issuesin relation to the functional relationships between predators and krill.

Fish and Squid-centred Interactions

6.11 The Scientific Committee noted the issue that krill-centred interactions cannot be viewed
inisolation from interactions with other components of the ecosystem. The issues raised about
C. gunnari as a predator of krill also raised the issue that C. gunnari are themselves prey for
land-based predators such as fur seals. This complexity needs to be considered in the future
development of management procedures for these fisheries (Annex 4, paragraph 4.45).

6.12 The Scientific Committee noted discussion on fish and squid-centred interactions
including:

» therole of myctophids as alternative prey to krill (Annex 4, paragraph 4.46);

» theimplications of studies of the diet of squid and fish predators for ecosystem
assessment (Annex 4, paragraphs 4.47 to 4.51); and

» statusand trends of squid and fish predators (Annex 4, paragraphs 4.52 to 4.61).

6.13 The Scientific Committee noted that studies on the Antarctic shag detailed in the report of
WG-EMM (Annex 4, paragraphs 4.48 to 4.50) are not new but have been going on for a
number of years. Studies on the diet of this species have included a standard method
implemented by WG-EMM in 1997 for atesting period of five years.

Status of the Krill-centred Ecosystem

6.14 The Scientific Committee noted the assessment of the krill-centred ecosystem by
WG-EMM (Annex 4, paragraphs 4.67 to 4.85). The current year was not particularly unusual.
It also noted that updated CSls for several land-breeding krill predators at Bird Island were
reviewed by WG-EMM. These indices did not vary significantly from the average values
during 1999 or 2000. However, the indices did not reflect low breeding population sizes
observed in 2000, which were likely to have been influenced by conditions prevailing during
the previouswinter. The indices presented are most likely to reflect the food supply during the
summer concurrent with the breeding season. This latest analysis shows that 1984 and 1994
were years with particularly low predator performance in Area 48 followed by 1991 and 1978.

6.15 Prof. Croxall clarified Annex 4, paragraph 4.74, that while there may be no indications
at present that low krill abundance may be affecting predatorsin Subarea 48.1, thereis evidence
from elsewhere that reproductive success in predators can be affected by periods of low krill
availability.

Further Approaches to Ecosystem Assessment

6.16 The Scientific Committee noted the extensive discussions on advancing the ecosystem
approach to management through the development of management procedures for krill,
elaboration of objectivesfor predators and the consideration of how to implement management
measures at spatial scales smaller than statistical units (Annex 4, paragraphs 4.86 to 4.117). It
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welcomed the progress made in determining key issues to be pursued in the near future and
noted that it will take another five to 10 years to develop a management procedure for krill
fisheries.

6.17 The Scientific Committee endorsed the use of Figure 1 of the report of WG-EMM
(Annex 4, paragraph 4.102) as a conceptual framework for considering the development of a
management procedure by WG-EMM. Thisisincluded in thisreport as Figure 1 and shows the
rel ationships between the different types of information and assessments that are pertinent to the
different spatial scales of conservation measures. The Scientific Committee encouraged further
development of elements of this framework in WG-EMM.

Future Work

6.18 The Scientific Committee noted the future work identified by WG-EMM (Annex 4,
paragraphs 4.118 to 4.137). In so doing, it noted the importance of interactions with other
scientific organisations and resource managers.

6.19 The Scientific Committee noted the request by the University of British Columbia
(UBC), Canada, for the CCAMLR Data Manager to participate in training and a scoping study
of an ECOPATH-based model of the Southern Ocean ecosystem in November 2000
(Annex 4, paragraphs 4.130 to 4.135). Correspondence between the Chairman of the
Scientific Committee, Dr Miller, and Prof. Pitcher from UBC was presented in
SC-CAMLR-XIX/BG/22.

6.20 The Scientific Committee welcomed the development of ecosystem models of the
Antarctic region. It noted that an area of major interest at thistimeis the consumption of krill on
various regiona and temporal scalesin the South Atlantic region.

6.21 The Scientific Committee endorsed two criteriafor examining such proposalsin relation
to work undertaken by the Secretariat in the future:

(i) Canthework be undertaken effectively by Members at home or in collaboration?
and

(i)  Given resource limitations, will the work lead directly to the development of
conservation measures?

6.22 Thefollowing views were expressed:

(i)  The development of an ECOPATH model may help understand the relationships
between species and the fishery but is unlikely to facilitate the direct devel opment
of conservation measuresinside CCAMLR.

(i) Consideration of these issues and providing for a better understanding of these
models would be useful in WG-EMM.

(ili) Members are developing expertise within their countries to use the ECOPATH
models.

(iv) Theworkload of the Data Management section of the Secretariat will be large in
the coming year without this additional workload.

6.23 It was indicated that Canada should be encouraged to participate more formally in
CCAMLR and bring its expertise with ECOPATH to WG-EMM. It was considered that the
development of this expertise within the Secretariat may be beneficial to CCAMLR but for a
number of Membersit was alow priority at this stage and should follow theinitial development
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of the models by Members. As aresult of these differences of view, the Scientific Committee
could not agree on supporting the participation of the Data Manager in the training program in
November 2000.

Survey of Land-based Marine Predators

6.24 In response to a request of WG-EMM (Annex 4, paragraphs 3.56 to 3.59),
Dr Constable reported to the Scientific Committee on correspondence amongst members of
WG-EMM and the Scientific Committee on regional surveys of land-based predators, and a
future potential synoptic survey of land-based predators (SC-CAMLR-X1X/6). This paper
details the nature of the correspondence, the responses of Members to the request, a draft
proposal for asurvey, issues for consideration in the planning and implementation of a synoptic
survey.

6.25 The Scientific Committee noted that a number of Members are currently planning
surveys of land-based predators in the Convention Area and that Members supported the
development of survey methodologies that would help achieve circum-Antarctic estimates of
abundance of land-based marine predators.

6.26 The Scientific Committee agreed that it may be premature at this stage to identify the
2005/06 season as an appropriate time to undertake a synoptic survey. It agreed that a
workshop needs to be held in 2002 to review the feasibility of a synoptic survey, survey
methodologies and to review the overal requirements for estimating the circum-Antarctic
abundances of land-based marine predators. To that end, the Scientific Committee requested
that WG-EMM review SC-CAMLR-X1X/6 and develop terms of reference and organisation for
an appropriate workshop in 2002.

MANAGEMENT UNDER UNCERTAINTY
IUU Fishing

7.1  The Scientific Committee considered SC-CAMLR-X1X/BG/13 which reported progress
made at the FAO Expert Consultation on Illegal, Unreported and Unregulated (IUU) Fishing,
held in Sydney, Australia, during May 2000, toward an International Program of Action
(IPOA) to deal with IUU. It was noted that the draft IPOA was used as the basis for discussion
and negotiation at a Technical Consultation on IlUU held in Rome, Italy, from 2 to 6 October
2000, but that final agreement on the IPOA was not reached. Final agreement is expected
before the end of the year, however, and the Scientific Committee noted that the adoption of a
global plan to combat 1UU would aid the work of CCAMLR.

Regulatory Framework

7.2  The Scientific Committee considered SC-CAMLR-XIX/BG/27, a working paper on
scientific issues related to a unified regulatory framework for CCAMLR. This had been
prepared during the intersessional period 1999/2000 by the ad hoc Task Group on the
Development of a Unified Regulatory Framework for CCAMLR. The Scientific Committee
noted the discussion of an earlier draft of this document in WG-FSA’s report (Annex 5,
paragraphs 4.270 to 4.274).

7.3  The Scientific Committee recalled discussion at recent meetings regarding the need for a
unified framework for providing management advice on all fisheries in the Convention Area
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(CCAMLR-XVII, paragraphs 10.3 to 10.7). In 1999 the Chairman of the Scientific Committee
convened the ad hoc task group to explore the scientific basis for a regulatory framework. The
first report of this task group was discussed at the 1999 meeting of the Scientific Committee
(SC-CAMLR-XVIII, paragraphs 7.11 to 7.23).

74  The ad hoc task group described the purpose of the regulatory framework from a
scientific perspective under three headings:

(i) to provide clear guidance on the data and information requirements from all
fisheries in the Convention Area to support the development of management
advice by the Scientific Committee in accordance with the precautionary and the
ecosystem approaches to fisheries management;

(if) to support the design of control mechanisms that will enable the collection of data
and information for scientific analysis, and aim to ensure that fisheries in the
Convention Area do not expand faster than the acquisition of information
necessary for the development of management advice; and

(iii) to streamline the process of annual review and assessment of fisheries by the
Scientific Committee and its working groups, in the face of a mounting workload
created by the increasing number of fisheriesin the Convention Area.

75 The am of the task group was to develop a procedural mechanism to achieve the
purpose described in paragraph 7.4. The report recalled previous attempts to do this through
the definition of standard fishery types within a general scheme of stages of fishery
development, starting with new fisheries and moving through exploratory or developing
fisheries to established fisheries and lapsed and/or closed fisheries. The Scientific Committee
noted the major difficultiesinvolved in defining stages of fishery development. These have
been revealed firstly in preparation of the new and exploratory conservation measures and more
recently in the elaboration of the regulatory framework.

7.6 Thetask group therefore focused on the establishment of a framework encompassing al
fisheries, which does not rely on defining the stages of fishery development. The task group
proposed a simplified framework within which existing regulatory requirements, including
notification, establishment of research and fishery operations plans and data collection plans
could be generalised and applied to al fisheries, not just those falling under the remit of the new
and exploratory measures (Conservation Measures 31/X and 65/XI11). The proposa also
addressed the specification of conditions that would apply to closed fisheries that are reopened,
and to the interpretation and application of the existing new and exploratory measures.

7.7 A key component of the generalised mechanism proposed by the task group is a new
reference document prepared and maintained by the Secretariat for each fishery in the
Convention Area, known as the Fishery Plan. The Fishery Plan would provide a
comprehensive summary of information on each fishery, including a list of all the regulatory
requirements (i.e. harvest controls, notification requirements, a research and fishery operations
plan, and a data collection plan). It would also provide a summary of the fishing activity (e.g.
catch limits by year, catches by year, level of effort, number of vessels and vessel days, fishery
data available for assessment, naotifications received), and asummary list of the datareceived by
the Secretariat for the most recent season in which fishing took place. Having al of this
information brought together in one place would help the Scientific Committee and its working
groups plan future work, depending on what data are submitted from the fishery and/or what
notifications are received. For closed fisheries, the FisheryPlan could be used to specify next
to each of these elements the conditions under which a reopened fishery would be expected to
operate.



7.8 A draft of the structure of the FisheryPlan is provided in Table 6. It is expected that
among other things the plan will provide a useful successor to the assessment summaries
previously provided in the report of WG-FSA. The Scientific Committee agreed that the draft
structure should be evaluated by WG-EMM and WG-FSA at their next meetings.

7.9  To provide comprehensive coverage of all CCAMLR fisheries under the framework, a
FisheryPlan would need to be prepared and maintained for all fisheries which exist, or have
existed in the Convention Area (i.e. al those which have been regulated under CCAMLR
conservation measures at sometime)l. Thiswould create a simplified structure of two fishery
types: those with fishery plans and those without. For the former, the regulatory and scientific
reguirements would be specified in the plan. For the latter, the Commission would need to
establish entry-level conditions, which it has already done in the context of new and exploratory
fisheries.

7.10 The Scientific Committee noted that this would negate the requirement for definitions of
fishery types or stages that have become complex and ambiguous and would achieve the two
origina design criteria of the Regulatory Framework (CCAMLR-XV11/18):

(i) tobesufficiently comprehensive to provide guidelines for the management of all
existing and potential fisheries; and

(if) to be sufficiently flexible to allow the Commission to adopt measures tailored to
the specific needs of individual fisheries, on a case-by-case basis.

7.11 Figure 2 illustrates the envisaged function of the Fishery Plan in the assessment of
fisheries by the Scientific Committee and the regulation of fisheries by the Commission.
Information flows from the Scientific Committee to the Commission in the form of management
advice, based on analyses of information available at the time of the annual meeting. The
Commission uses this information, and the results of its own deliberations, to develop
conservation measures and other regulatory requirements. This information will be used to
modify the Fishery Plan for each fishery taking place during the current season, and each
fishery expected to take place during the forthcoming season (starting on 1 December).

7.12 The Scientific Committee noted that the Fishery Plan was not intended to be a regulatory
instrument of the Commission and would not itself govern harvesting activity within the
Convention Area. It would, however, contain information from the conservation measures and
other sources, providing asingle point of reference for each fishery to support the application of
management measures and track developments and changes in individual fisheries over time.
The content of the FisheryPlan would provide the Scientific Committee with guidance on the
current and expected future operation of the fishery and aso the operationa objectives and
decision rules the Scientific Committee should apply in its analysis of fisheries data and
information provided by Members.

7.13 Specificaly, the Scientific Committee noted that it would enable:

(i) the Scientific Committee to make decisions about whether a new assessment is
required and/or possible; and

(i) the Commission to formulate conservation measures based on all appropriate
information about the fishery.

7.14 The Scientific Committee noted that the Fishery Plan could also be used by the
Commission to develop a standardised structure for the conservation measures.

1 Only those Fishery Plans covering fisheries which have either been active during the current season or are
under notification to become active during the forthcoming season, would need to be modified each year.



7.15 The task group’s proposal for generalising the existing requirements for new and
exploratory fisheriesis outlined Table 7. The current requirements for notification, research
and fishery operations plans, data collection plans and other management requirements as
specified in Conservation Measures 31/X and 65/X11, are summarised in Tables 8 and 9.

7.16 The Scientific Committee noted the comments of the task group regarding the utility of a
generalised notification procedure for streamlining the annual review of fisheries by the
Scientific Committee and its working groups and aiding in the planning of the increasing
workload of scientific analysis (see SC-CAMLR-XVIII, paragraph 7.16). It would, for
example, help the working groups to make decisions about whether or not to do assessments
for particular fisheriesin particular years. Under a generalised notification procedure, those
fisheries for which notifications of proposed fishing activity in the forthcoming season are
received by the required deadline would be given priority for assessment analyses on the basis
of available data.

7.17 The Scientific Committee noted that this would not mean that fisheries without a
notification, and thereby having no new management advice, would automatically be closed.
There may be scientific advice for those fisheries (which could be considered to be ‘lapsed’)
from previous years that would still be relevant. This advice would need to be suitably
modified, in a precautionary sense (for example, the recommended catch level might be
reduced), to account for the length of time since it was drafted, and its currency or relevance to
the present situation. The duration of the relevance of management advice would ideally be
specified by the working group at the time of the assessment. This might also be the case if a
notification had been received, but it was not possible to update an assessment because no new
data were available, particularly if the original management advice was based on a scientific
survey and the relevance of the results of that survey decreased over time (for example, due to
uncertainty over recruitment and/or mortality).

7.18 The Scientific Committee agreed that changes proposed by the task group will create a
more proactive process for the Scientific Committee and Commission, in which each body
specifies the requirements that will trigger future actions. For instance, the task group proposed
that if afishery failsto meet all the scientific requirements (essentially data collection from a
variety of possible sources) and/or no notification of future interest in the fishery is received by
CCAMLR, then the Scientific Committee (and its working groups) would not be expected to
attempt to undertake a new assessment. Thiswill alow the Scientific Committee to adjust its
work to the needs of fisheries as those needs arise and according to whether the regulatory
requirements have been met. General default requirements can be specified for fisheries that do
not yet exist or are not known about. But in all cases there will be an expectation to notify each
year andto collect and submit data depending on the requirements prescribed by the Scientific
Committee.

7.19 The Scientific Committee expressed its appreciation to Drs Parkes, Agnew and
Constable for the preparation of SC-CAMLR-XIX/BG/27. Considerable discussion ensued
regarding the implementation of the proposed uniform regulatory framework, the submission of
notifications to fish, the development of fishery plans, and the corresponding responsibilities of
Members and the Secretariat. It was noted that no new requirements are being suggested and
that the proposed Fishery Plans would provide a framework to formalise existing
documentation, including research exemptions. It was also noted that notification requirements
may need to be refined, that default positions in the absence of new information need to be
defined, and that changes to existing definitions of fishery management units need to be
accommodated.

7.20 The Scientific Committee endorsed the concept of the Fishery Plan and requested that
example plans be developed as a means of refining the procedure and generating future
discussion. Accordingly, the Scientific Committee requested that the Secretariat be tasked with
preparing fishery plansfor krill and for C. gunnari in time for the 2001 meetings of WG-EMM
and WG-FSA respectively.
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Trigger Levelsin the Management of the Krill Fishery

7.21 At its last meeting, the Scientific Committee recognised that the setting of a new
precautionary catch limit is the beginning of the process for further devel oping a management
procedurefor krill in the South Atlantic. It recognised that the procedure will need to include
consideration of the subdivision of the catch limit into smaller management units. It further
stated that the size of these management units and the trigger level at which the catch limit would
be subdivided needed to be determined by WG-EMM at its 2000 meeting (SC-CAMLR-XVIII,
paragraph 5.14; Annex 4, paragraphs 6.1 to 6.4 and 6.11).

7.22 The Scientific Committee endorsed the recommended subdivision of the yield for krill in
Area 48 to provide catch limits in each of the Subareas 48.1, 48.2, 48.3 and 48.4
(paragraph 5.9) based on the results of the CCAMLR-2000 Survey. The Scientific Committee
agreed that smaller spatial scaleswithin each statistical subarea should be considered in relation
to addressing management requirements and achieving conservation objectives for Kkrill
predators at various spatial scales (paragraph 5.14). It recognised that even the catch limitsin
each subarea could cause localised depletion if all the catch was taken from within a confined
area, especidly in relation to the foraging needs of land-based marine predators.

7.23 TheScientific Committeealso noted that another five to 10 years will be required to
develop a management procedure consistent with Article 1l of the Convention (paragraph 5.15)
that takes full account of spatial, particularly small-scale, requirements of land-based predators.
It agreed that in the absence of advice on these requirements, the Scientific Committeeis unable
to judge how the dynamics of local populations may be affected by the proposed krill catch
limits within subareas. To that end, the Scientific Committee recommended to the Commission
that krill catches do not exceed a set (i.e. ‘trigger’) level in Area 48 until a procedure for
division of the overall catch limit into smaller management units has been established. Thisis
consistent with the current Conservation Measure 32/X which sets such a trigger level at
620 000 tonnes which is dlightly above the historical maximum annual catch in Area 48 to date.

Adviceto the Commission

7.24 The Scientific Committee advised that an dternative to the current trigger level contained
in Conservation Measure 32/X could be 1 million tonnes which is approximately the harvest
level suggested for each of the subareas in Area 48, from the division based on the
CCAMLR-2000 Survey results.

SCIENTIFIC RESEARCH EXEMPTIONS

8.1 The Scientific Committee noted the following scientific research surveys planned for
the 2000/01 intersessional period and notified under Conservation Measure 64/X11
(CCAMLR-XIX/BG/5 Rev. 1):

(i) Austrdia(Aurora Augtralis) in Division 58.4.2 (krill);
(i) Germany (Polargtern) in Subarea 48.1 (krill);

(i) UK (Argos Georgia) in Subarea 48.3 (experimental pot fishery for
D. eeginoides);

(iv) UK (James Clark Rosg) in Subarea 48.3 (krill);
(v) Ukraine (RK-1) in Division 58.4.4 (D. eleginoides); and
(vi) USA-Germany (Yuzhmorgeologiya) in Subareas 48.1 and 48.2 (finfish).
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8.2  With the exception of the experimental pot fishing for D. eleginoides planned by the UK
in Subarea 48.3, the total catch of finfish and krill in each survey notified for 2000/01 was
expected to be less than 50 tonnes.

8.3  The Scientific Committee noted that the UK expected to catch up to 150 tonnes of
D. eleginoides during the planned experimental pot fishing. Details of the experimental design
were submitted in CCAMLR-XI1X/9 and had been considered by WG-FSA (Annex 5,
paragraph 4.70). It was aso noted that the experimental pot fishing conducted in 2000 had
produced encouraging results; no seabird by-catch had been reported in association with the use
of potsin Subarea 48.3 (Annex 5, paragraph 7.129). Further work was required to reduce the
by-catch of juvenile crabs (Paralomis spp.) and demonstrate commercial viability of the method.

84  The Scientific Committee discussed the justification of conducting further experimental
potting for D. eleginoides under Conservation Measure 64/XI1. It was agreed that the
development of mitigating measures for crabs and other by-catch was a suitable research activity
under this conservation measure. However, the Scientific Committee agreed that the
demonstration of commercial viability was not a research activity within the remit of the
Scientific Committee.

8.5 The Scientific Committee noted that the fishing selectivity of pots used in the
experimental trialswas comparable to that of longlines in the commercial fishery (Annex 5,
paragraph 4.71). Consequently, the Scientific Committee recommended that the conservation
measure regulating the longline fishery for D. eleginoides in Subarea48.3 should be broadened
to include year-round commercia fishing for that speciesusing pots. This would allow further
evaluation of the commercial viability of pots.

8.6  The Scientific Committee agreed that the catch of D. eleginoidestaken in pots should be
deducted from the catch limit for that speciesin Subarea 48.3 in the 2000/01 season (Annex 5,
paragraph 4.70). It was also recalled that experimental pot fishing for D. eleginoides may result
in significant levels of by-catch, particularly crabs, and that this should also be taken into
consideration when monitoring the catch limits for other fisheries (including crabs) in
Subarea 48.3.

8.7  The Scientific Committee reviewed the 50 tonne catch limit for Dissostichus spp. for
scientific research activities defined in Conservation Measure 64/X11, and the 10 tonne catch
limit for Dissostichus spp. in exploratory fisheries under Conservation Measure 182/XVIII.
The Scientific Committee noted that these two conservation measures were inconsistent in their
application to Dissostichus spp. (Annex 5, paragraphs 4.101 and 4.102).

8.8  The Scientific Committee recommended that Conservation Measure 64/X11 should be
amended so that a 10 tonne catch limit applies to the taking of Dissostichus spp. by longline,
trawl and any other type of gear, including pots. The total aggregate catch limit for finfish
should remain at 50 tonnes. The Scientific Committee agreed that research plans for research
vessel activity involving catches of Dissostichus spp. exceeding 10 tonnes should be subject to
afull review by WG-FSA and the Scientific Committee.

NEW AND EXPLORATORY FISHERIES
New and Exploratory Fisheriesin 1999/2000

9.1  One conservation measure relating to new fisheries and 13 conservation measures
relating to exploratory fisherieswerein force during 1999/2000. In only five of these 14 new
or exploratory fisheries, did fishing actualy occur during 1999/2000. Information on these
fisheriesis summarised in Annex 5, Table 19. In most cases, the numbers of days fished and



the catches reported were very small. The notable exception was the exploratory fishery for
Dissostichus spp. in Subarea 88.1 conducted under Conservation Measure 190/XVI1Il, where
three vessels fished for atotal of 162 days, taking 745 tonnes of D. mawsoni.

9.2 Reviewing the information in Annex 5, Tables 18 and 19, the Scientific Committee
strongly reiterated its concern, expressed at previous meetings, about the number of times that
new and exploratory fisheries have been notified but never actually activated. The Scientific
Committee also noted that often the same or similar notifications have been made repeatedly, but
in each case no fishing had eventuated. Of all the notifications made since 1995/96, two thirds
had not been activated.

9.3 The Scientific Committee noted that each time a notification is made, WG-FSA is
required to review it, and to the extent possible, provide advice on precautionary catch limits.
Given the large number of notifications received over the last few years, an increasingly large
proportion of the time available has had to be devoted to consideration of new and exploratory
fisheries. Despite this, and despite notifications having been made for a large number of
subareas and divisions, once again WG-FSA had received essentially no new information on
Dissostichus spp. stocksin most of these areas. That concern is further heightened by the fact
that substantial amounts of 1UU fishing are believed to have occurred in these areas.

9.4  Thelarge proportion of notifications following which no fishing activity occurred was
discussed by the Scientific Committee. It was noted that although notifications were made in
good faith, changes in the economic situation sometimes meant that fishing companies did not
go to the notified areas for commercial reasons. Arising from this, repeat notifications were
being made in subsequent years. Whilst accepting this view, the Scientific Committee decided
that an assessment would be made following a first submission but, in the absence of fishing,
no further assessments would be made until new data were received.

9.5 The Scientific Committee agreed that some of these difficulties may be alleviated if
changes were made to the system of notification and classification of fisheries. This is
discussed further under * Regulatory Framework’ (section 7).

9.6 The Scientific Committee discussed Conservation Measure 182/XVIII governing
exploratory fisheries. This requires for each individual vessel that, once the catch in a
small-scale research unit (SSRU) has exceeded a trigger level (10 tonnes or 10 hauls), then
research hauls must be carried out and the results reported to CCAMLR. In only three of the
active exploratory fisheries were the catches taken in SSRUs sufficiently large that the
regquirement to undertake research hauls wastriggered. Thisoccurred in SSRUsA, B and C in
respect of the Uruguayan exploratory longline fishery in Division 58.4.4, in SSRUs A and B
in respect of South African longline fishery in Subarea 58.6, and in SSRUs A, B, C and D in
respect of the New Zealand exploratory longline fishery in Subarea 88.1.

9.7  The Scientific Committee noted that in many instances no research data were available
for most of the SSRUs in which fishing had taken place (CCAMLR-XIX/BG/5 Rev. 1), and it
was noted that failure to provide such data seriously undermines the ability of WG-FSA to
make assessments, a notable exception being the extensive data submission provided by New
Zegland.

9.8  Representatives from South Africaand Uruguay stated that some research data had been
collected from their vessels in accordance with Conservation Measure 182/XVIII but their
vessels, athough ceasing to fish on 31 August 2000, had not returned to port until some weeks
later. These data had now been submitted to the Secretariat.

9.9 The Scientific Committee noted that it is stated in Conservation Measure 182/X V111 that

the last reporting date for which data collected as a result of fishing up to 31 August 2000 is
30 September 2000. The linkage to Annexes 182/A and 182/B could be made more explicit.
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9.10 The Scientific Committee also emphasised that the research plans mandated by
Conservation Measure 182/X V111 represented minimum research requirements. Thus, athough
the minimum requirement for a single vessal to fish is 20 research hauls, the assessments
undertaken at this year’s meeting of WG-FSA for Subarea 88.1 used data from about 100 hauls
and even so, information from other localities had had to be used in order to complete that
assessment. Accordingly it islikely that additional research data will need to be collected for a
number of years before reliable assessments will be possible. In this context, WG-FSA
encouraged the submission, wherever possible, of more comprehensive research plans,
extending further than those required under Conservation Measure 182/XVI1I1.

9.11 In this regard the Scientific Committee recommended that proposals for new or
exploratory fisheries with specific research plans endorsed by the Scientific Committee can be
exempted from the general research requirements under Conservation Measure 182/X V111, such
as those submitted this year for trawl fisheriesin Divisions 58.4.1, 58.4.2 and 58.4.3.

9.12 Concern was expressed that if several vessels made fewer than 10 hauls or caught less
than 10 tonnes of fish in those hauls within an SSRU, thus obviating the need to undertake the
research component of Conservation Measure 182/X V111, asignificant amount of fish might be
taken from which very little research data might arise. Mechanisms by which this requirement
might be strengthened for proposals for which an alternative research plan has not been
endorsed were discussed in a subgroup and the following proposals applicable to each vessel
entering the fishery made:

(i)  All catches of target species should be included in the catch limit. Catches of
by-catch species are considered separately in paragraph 9.14.

(i)  Onfirst entry into an SSRU, the first 10 hauls, designated ‘first series’, whether
by trawl or longline, should be designated ‘research hauls' and must satisfy the
criteria set out in Annex 182/B paragraphs 3(ii) to 3(iv).

(iif) Thenext 10 hauls or 10 tonnes of catch, whichever trigger level is achieved first,
are designated the ‘second series. Hauls in the second series can, at the
discretion of the skipper, be fished as part of normal exploratory fishing.
However, provided they satisfy the requirements of Annexes 182/A and 182/B,
paragraphs 3(ii) to (iv), these hauls can also be designated as ‘research hauls'.

(iv) Thenomination of ‘research hauls isto be made prior to or at the time of setting
the gear.

(v)  On completion of the first and second series of hauls, if the skipper wishes to
continue to fish within the SSRU, the vessel must undertake a second research
phase which will result in a total of 20 ‘research hauls' being made. The second
series of hauls should be undertaken during asingle visit to a SSRU.

(vi) On completion of 20 ‘research hauls' the vessel may continue to fish within the
SSRU.

(vii) When either the catch limit or the end of the fishing season is reached, all fishing
within the designated area should cease.

9.13 The Scientific Committee endorsed the proposal from WG-FSA regarding Annex 182/B
that while length-frequency and sex data should continue to be recorded for at least 100 fish,
samples for biological studies (otoliths, scales, stomach contents) should be taken and gonad
stages recorded for at least 30 fish.

9.14 The subgroup discussed by-catch provisions in Conservation Measure 182/XV1I1 noting
that hauls made in previoudly unfished areas might take significant by-catches to the extent that
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they might account for much of the catch limit for a by-catch. Three options were considered,
maintaining a 50 tonne catch limit for each statistical subarea (the current provision of
Conservation Measure 182/XV111), excluding the by-catch arising from the first 10 ‘research
hauls' from the by-catch catch limit or altering the by-catch catch limit. The first option was
considered inappropriate because the anticipated by-catch rates during the exploratory phase
might be incompatible with current reporting requirements. Following discussion it was agreed
that

* EITHER: by-catches arising from the first 10 ‘research hauls should not be set
against the by-catch catch limit although they should be included in reported catches;

* OR: theby-catch catch limit should be changed to 50 tonnes for each SSRU.

9.15 The Scientific Committee noted that an exploratory longline fishery and an exploratory
trawl fishery were proposed for Division 58.4.2. The Scientific Committee had endorsed the
fishing and research plans for the trawl fishery, noting that these plans aimed to identify
whether bottom trawling for D. mawsoni would be detrimental to benthic habitats in this
division. In this regard, these plans were intended to determine relationships between the
densities of fish and benthic habitat features. Also, the plans were designed to provide for
interim protection of habitats through the implementation of open and closed areas until a
management plan can be developed for this region that will ensure appropriate protection of
benthic habitats. The Scientific Committee recommended that the fishing and research plans for
the longline fishery be consistent with the trawl fishery such that the system of open and closed
areas be applied and the research plan helps understand the relationships between D. mawsoni
and benthic habitats.

9.16 The Scientific Committee recommended that the procedure set out in paragraphs 9.12
to 9.14 might be taken forward for the forthcoming season and reviewed at next year’ s meeting
of WG-FSA.

9.17 A further practical problem arises when there are multiple exploratory fisheries operating
in a subarea or division. Conservation Measure 182/XVIII requires that fishing in any
fine-scale rectangle shall cease when the reported catch reaches 100 tonnes, and that only one
vessel at a time may fish in any fine-scale rectangle. Currently catches within SSRUs are
monitored by the Secretariat via the five-day reporting system. It is clear from
CCAMLR-XIX/BG/5 however, that the timeliness of five-day report submissions last season
was not very good. If similar performance occurs next season, the five-day reporting system
may not be sufficient to monitor accurately compliance with the requirements of Conservation
Measure 182/XVIII with respect to SSRUs, when more than one exploratory fishery is
operating in an area. In principle, the presence of VMS on each vessel would allow accurate
monitoring of vessel position. But without a central coordinating body it is difficult to see how
thisinformation could be used (Annex 5, paragraph 4.87).

9.18 The only exploratory longline fishery for which WG-FSA was able to make an
assessment was for D. mawsoni in Subarea 88.1. The Scientific Committee was pleased to
note that new data from 489 longline hauls had been supplied by New Zealand. A total of
76 fine-scale rectangles has been fished in the past three years (Annex 5, paragraph 4.15).
These dataincluded alarge amount of biological information on the species.

9.19 An estimate of yield was made by using a similar approach to that used at last year's
meeting to calculate precautionary catch limits for Subarea 88.1. Yields were estimated for
Subarea 88.1 by relating the CPUE from research sets and biological parameters for
D. mawsoni to the CPUE, biological parameters and yield estimate for D. eleginoides in
Subarea 48.3. The method, along with descriptions of modifications to that used in 1999, is
described in Annex 5, paragraphs 4.20 to 4.32.
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9.20 Theresulting estimates of yield are based on the known adult habitat of D. mawsoni in
Subarea 88.1. The Scientific Committee endorsed the view of WG-FSA that the best available
estimate of yield for D. mawsoni in Subarea88.1is 3 778 tonnes (NB: this estimate had been
revised during the Scientific Committee meeting (see paragraph 5.45)).

9.21 The Scientific Committee noted that, whilst the current assessment provided several
improvements to earlier assessments of this area, there was still considerable uncertainty
present. This stemsfrom uncertainty in biological and fishery parametersfor both Dissostichus
spp., and the assumption of the relationship between CPUE and density. However, g values
appear to be similar for both species (Annex 5, paragraph 4.30).

9.22 Inlight of this uncertainty, the Scientific Committee agreed that some discount till
needs to be applied to the results of this assessment. The Scientific Committee noted that in
previous years a range of discount factors (from 0.25 to 0.5) has been applied to new and
exploratory fisheries for Dissostichus spp.

9.23 Currently CPUE is the main source of information to provide indices of relative
abundance and information from aternative methods, such as tagging, is urgently required.

9.24 It was noted that atagging program directed not only at D. mawsoni, the target species,
but also at skates, a significant component of the by-catch, isin progressin Subarea 88.1. The
results from these studies are likely to provide much useful information towards reducing the
uncertainty over assessments. The Scientific Committee noted this study and encouraged other
participantsin the fishery in Subarea 88.1 to undertake similar tagging studies.

New and Exploratory Fisheries Notified for 2000/01
General Issues

9.25 A total of nine notifications for new or exploratory longline or trawl fisheries for
Dissostichus spp. in the 2000/01 season pertaining to 16 subareas or divisions had been
received. All had been received by the Secretariat on or before the due date. Recalling the
experiences of the previous year, WG FSA had recommended that in future years it would not
consider any notifications received after the due date. This was endorsed by the Scientific
Committee.

9.26 Dr K. Sullivan (New Zealand) stated that it is New Zealand's position that it did not
support proposals for expanded effort in the Ross Sea, an area with which New Zealand has
had a long association and commitment to manage and protect the environment from any
adverse impacts. In any previous year of the exploratory fishery in Subarea 88.1 a maximum
of three vessels have operated. However, this year there are notifications of atotal maximum of
10 vessals (Annex 5, Table 25). New Zealand does not believe this escalation in effort is
warranted for the purposes of researching this exploratory fishery. Thereis also the danger that
the current research program may be undermined in the following manner:

(i) thereispotentia for the short total season length to be further shortened if the
catch limit was reached. Thiswould then restrict the collection of research data to
ashorter period than required;

(i) difficulties may be encountered in trying to replicate research sets previously
fished within SSRU’ s for research purposes; and

(iii) interpretation of longline CPUE datais confounded by changes in vessels from
year to year.

52



9.27 Dr Sullivan further advised that New Zealand could not support proposals for multiple
exploratory fishing operations in Subarea 88.1 unless a fisheries management system was
developed to address practical issues which will arise relating to compliance with Conservation
Measure 182/XVII1. In particular, the current requirement for the maintenance of a maximum
of only one vessel per fine-scale rectangle presents a maor difficulty to operational
management.

9.28 Mr B. Watkins (South Africa) indicated that the Scientific Committee had offered clear
advice concerning the notifications for exploratory fisheries in Subareas 88.1 and 88.2. In his
view the matter alluded to in paragraphs 9.26 and 9.27 were for the Commission to consider
and were not well placed within the Scientific Committee' s deliberations.

9.29 Dr E. Barera-Oro (Argentina) and Prof. J. Croxal (UK) supported the views of
Mr Watkins.

9.30 Concern was expressed that many notifications failed to specify an anticipated level of
fishing effort or total catch. In some instances the total catch specified was the same as the
catch limit for the appropriate statistical subarea. It was agreed that WG-FSA should develop
for its next meeting, criteriato determine whether the information contained in notifications was
acceptable.

9.31 Some notifications had been received which applied to subareas or divisions containing
national EEZs. It was accepted that such notifications referred to waters within the subarea or
division that are outside the relevant EEZ.

9.32 WG-FSA had noted that there were notifications of intent to fishin Subareas 48.1, 48.2
and 58.7. Conservation Measures 72/X V11, 73/XV1I and 160/X VI clearly state that the taking
of finfish in these subareas, other than for research purposes, is prohibited until such time as a
survey of stock biomass is carried out, its results reported to and analysed by the Working
Group, and a decision that the fishery be reopened is made by the Commission based on the
advice of the Scientific Committee. As these conditions have not yet been met, the Scientific
Committee recommended that new or exploratory fisheries for finfish should not take place in
these subareas in the coming season. For Subarea 58.7, no information was available to
indicate what activities are intended arising from the French notification.

9.33 The Brazilian notification (CCAMLR-XIX/5) aso indicated an intent to fish for
D. eleginoidesin Subareas 48.3 and 48.4. The fisheries in these subareas are regulated under
Conservation Measures 179/XVIIl and 180/XVIII respectively. The Scientific Committee
welcomed what it believed to be the primary intent of the Brazilian notification, which is to
inform CCAMLR that Brazil intended, for the first time, to participate in fisheriesin these areas.

9.34 The Scientific Committee noted that for Divisions 58.5.1 and 58.5.2, the amount of
fishable ground lying outside national EEZs was very small and that new or exploratory
fisheries are unlikely to be viable. This view had been endorsed by the Commission
(CCAMLR-XVIII, paragraph 7.23).

9.35 In al but one of the nine other subareas and divisions, more than one new or
exploratory fishery notification had been made and three or more notifications had been made
for six of these. In Division 58.4.4, six notifications had been made involving up to a
maximum of 14 vessels. It was noted that this strongly affects the average catch available per
vessel and, since such acatch would most likely be taken within a short period of time, might
result in a serious overshoot of the catch limit.

9.36 Regarding Conservation Measure 182/XVIII, WG-FSA had discussed the
appropriateness of the 100 tonne catch limit per fine-scale rectangle (Annex 5, paragraph 4.88).
This had been included to ensure that exploratory fishing occurs over as wide a geographic area
as possible. In most cases, the reported catches per fine-scale rectangle have been less than
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50 tonnes and catches over 50 tonnes have only been recorded in Subarea 88.1. Obviously a
reduction of the 100 tonne limit per fine-scale rectangle would encourage awider geographical
distribution of effort. It was agreed that this topic should be reviewed at the next meeting of
WG-FSA.

9.37 Pending the review by WG-FSA, the Scientific Committee recommended that the
100 tonne catch limit infine-scale rectangles be retained. As such, it endorsed the method by
which the Commission determined overall catch limits for statistical areas for these fisheries
(CCAMLR-XVIII, paragraphs 7.10 to 7.17).

9.38 Both longline and trawl fisheries have been notified for Divisions 58.4.1, 58.4.2
and 58.4.3. WG-FSA had considered these in terms of gear selectivity on the stocks, impact
on benthos and the amount and type of information likely to accrue from such fishing activities
(Annex 5, paragraphs 4.88 to 4.91). Arising from the discussions, WG-FSA had
recommended that precautionary catch limitsin Divisions 58.4.1 for Elan Bank should be
145 tonnes for trawl and 145 tonnes for longline fishing. In Division 58.4.3, for BANZARE
Bank, the recommended precautionary catch limits were 150 tonnes for trawl fishing and
150 tonnes for longline fishing. The Scientific Committee endorsed these recommendations.

9.39 For Division 58.4.2, the Scientific Committee recommended that the method for
calculating precautionary catch limits apply to this division (paragraph 9.37). It aso
recommended that catch limits be consistent with the principles outlined in paragraph 9.12 and
that the catch limit for Dissostichus spp. should be split evenly between trawl and longline
fishing.

9.40 For Subareas 48.6, 58.6 and 88.2 and Divisions 58.4.3 and 58.4.4, precautionary catch
limits for Dissostichus spp. had been set a8t CCAMLR-XVIII. The Scientific Committee
recommended that the provisons of Conservation Measures 184/XVIII, 187/XVIII,
188/XVIII, 189/XVIIl and 191/XVIII be carried forward for a further year. However,
Conservation Measure 172/X V111 prohibits directed fishing for Dissostichus spp. in subareas
and divisions for which no specific conservation measures have been adopted. Accordingly,
WG-FSA had agreed that, until it had gained more information on areas currently fished for
Dissostichus spp. under new and exploratory fishery regimes and more experience with the
operations of SSRUS, it would be inappropriate to open previously unfished areas to fishing for
Dissostichus spp., or to reopen areas that have not been fished for Dissostichus spp. in recent
years. The Scientific Committee therefore recommended that Subarea 48.5, the Antarctic
coastal part of Division 58.4.1 south of 64°S, and Subarea 88.3 be closed to directed fishing for
Dissostichus spp.

9.41 In the Uruguayan exploratory fishery during 1999/2000 in Division 58.4.4, 55 tonnes
of D. eleginoides had been taken outside designated SSRUs. As catches outside SSRUs do not
have the potential to trigger research activities regardless of their size, the Scientific Committee
recommended that the entire area of Division 58.4.4, currently not contained in designated
SSRUSs, be designated as an SSRU.

9.42 The ASOC Observer made the following statement:

‘ASOC callsfor amoratorium on al toothfish fisheries, in light of this, ASOC must
oppose all new and exploratory fisheries. Regardless of ASOC's call for a
moratorium, opening any new and exploratory fisheries is a step in the wrong
direction.

ASOC arguesthat a critical short-term measure toward ending IUU fishing and its
devastating by-catch of endangered abatrosses and petrels is for CCAMLR to
establish amoratorium on legal fisheries for Antarctic and Patagonian toothfish. It
isinsupportable to continue the legal fishery when the real catch is already far above
what CCAMLR estimates as a precautionary level. The large 1UU fishery



substantially undermines CCAMLR’s capacity for scientific and environmental
management of the impact of fishing activities on both target species and on highly
endangered by-catch species. ASOC reminds this Committee that the fish stock
assessment estimates that as many as 333 000 seabirds have been drowned by 1TUU
fishers since 1996.

The moratorium would be a short-term measure to remain in place until: 1UU
fishing has been eliminated in CCAMLR waters; the incidental catches of albatross
and petrels has been eliminated; robust and independent scientific data has been
acquired on the status and demographic trends of toothfish stocks; and CCAMLR
has a fully functioning catch certification system integrated with the more broadly
based trade regulation system available under CITES’

Review of Individual Notifications

9.43 Argentinahad submitted a notification (CCAMLR-X1X/12) for exploratory longline
fisheries for Dissostichus spp. in Subareas 48.1, 48.2, 48.6, 58.6, 88.1, 88.2, 88.3 and
Divisions 58.4.1, 58.4.2, 58.4.3, 58.4.4 and 58.5.1 outside EEZs.

9.44 Asdefrom the recommendation above regarding Subareas 48.1 and 48.2, the Scientific
Committee noted that the available area outside national EEZs in Divisions 58.5.1 and 58.5.2
was small, so appropriate precautionary catch limits for these areas should also be similarly
small.

9.45 Austrdiahad submitted a notification (CCAMLR-XI1X/10) for exploratory bottom trawl
fisheries for Dissostichus spp. in Divisons 58.4.1 and 58.4.3, and a notification
(CCAMLR-X1X/11) for an exploratory trawl fishery for Dissostichus spp., Chaenodraco
wilsoni, Lepidonotothen kempi, Trematomus eulepidotus, Pleuragrammantar cticum and other
speciesin Division 58.4.2. The second notification was a resubmission of a notification made
last year.

946 It was noted that, due to the presence of rough ground, most of the area of
Divisions 58.4.1 and 58.4.3 was unsuitable for trawling. The research plan includes specific
experiments to examine the effects of bottom trawling on benthic communities.

9.47 Brazil submitted a notification (CCAMLR-XI1X/5) for exploratory longline fisheries for
D. eleginoidesin Subareas 48.2, 48.3, 48.4 and 48.6 and Divisions 58.4.4, 58.5.1 and 58.5.2
(outside national EEZs of South Africa, France and Australia).

9.48 Comments regarding these subareas and divisions are given in paragraphs 9.32 to 9.41.

9.49 France had submitted a notification (CCAMLR-XIX/13) for new and exploratory
longline fisheriesfor D. eleginoides, Raja, Bathyraja and Macrourusin Subareas58.6 and 58.7
and Divisions 58.4.3, 58.4.4, 58.5.1 and 58.5.2 outside the EEZs of South Africa, Australia
and France.

9.50 Aside from noting that clarification was needed of the intentions within Subarea 58.7,
comments regarding the other subareas and divisions are given in paragraphs 9.32 to 9.41. In
addition, itwas noted that it was a strict requirement of Conservation Measure 182/XV 11 that
exploratory fishing vessels should carry an observer under the CCAMLR Scheme of
International Scientific Observation.

951 New Zedand submitted a notification (CCAMLR-XIX/17) for an exploratory longline
fishery for Dissostichus spp. in Subarea88.1. This represents a continuation of the exploratory
fishing program carried out by New Zealand in previous years in this subarea, for which
considerable catch and research information has been submitted.
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9.52 Arising from the data submitted for this subarea, WG-FSA had been able to provide an
estimate of sustainable yield (paragraph 9.20). Furthermore, consideration of the
implementation of the research plan had been instrumental in considerations of suggested
revisions to Conservation Measure 182/XVII1I that have been described in paragraphs 9.12
and 9.14.

9.53 South Africa had submitted a notification (CCAMLR-XIX/6) for exploratory longline
fisheries for Dissostichus spp. in Subareas 48.6, 58.6, 88.1 and 88.2 and Division 58.4.4. No
specific comments were made regarding this notification.

9.54 Ukraine had submitted a notification (CCAMLR-XIX/7) for an exploratory longline
fishery for Dissostichus spp. in Division 58.4.4. No specific comments were made regarding
this notification.

9.55 Ukraineisalso carrying out longline research in Division 58.4.4 under the provisions of
Conservation Measure 64/X11, with an estimated catch of less than 50 tonnes. It was noted that
the provisions of this conservation measure are incompatible with those of Conservation
Measure 182/XVIII.  This topic is discussed further under ‘Research Exemption’

(paragraph 8.7).

9.56 Uruguay had submitted a notification (CCAMLR-XI1X/15) for exploratory longline
fisheries for Dissostichus spp. in Subareas 88.1, 88.2 and 88.3 and Division 58.4.4.

9.57 Recalling that Uruguay had conducted an exploratory longline fishery in Division 58.4.4
during 1999/2000, but that data for that fishery had been received too late for consideration by
WG-FSA, no assessment of the various fishery and research plans proposed in the notification
could be made.

9.58 Uruguay had submitted a notification (CCAMLR-X1X/16) for an exploratory pot fishery
for D. eleginoidesin Subarea48.3. It aso submitted a notification (CCAMLR-X1X/16) for an
exploratory pot fishery for crabs in Subarea 48.3. In accordance with Conservation
Measure 64/XI1, the UK had submitted a notification (CCAMLR-XI1X/9) of research vessel
activity involving pot fishing for D. eleginoides with an expected catch over 50 tonnes in
Subarea 48.3. The USA had also notified (CCAMLR-X1X/BG/18) itsintention to participatein
the crab fishery in Subarea 48.3 in accordance with Conservation Measure 181/X VII1.

9.59 The Scientific Committee reaffirmed its recommendation of 1999 (SC-CAMLR-XVIII,
paragraphs 8.3 to 8.5) that pot catches of D. eleginoides should be counted against the
D. eleginoides catch limit for Subarea 48.3. Similarly any retained catch of crabs should be
counted against the crab catch limit for Subarea 48.3.

9.60 The Republic of Korea and the UK submitted a notification (CCAMLR-XIX/8) for an
exploratory jig fishery for M. hyadesi in Subarea 48.3.

9.61 The Scientific Committee noted that, in accordance with Conservation
Measure 148/XVII, it was mandatory for VMS to be installed on the exploratory fishing
vessel. It also noted that Conservation Measure 183/XVIIIl requires the presence of a
CCAMLR scientific observer.

DATA MANAGEMENT

10.1 Dr Ramm (CCAMLR Data Manager) reported on the work undertaken by the
Secretariat’ s Data Centre in the 1999/2000 intersessiona period (SC-CAMLR-XIX/BG/9). The
three main functions of the Data Centre are: management of CCAMLR data; monitoring of
CCAMLR fisheries; and development of data analysis routines.
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Management of CCAMLR Data

10.2 Theamount of data managed in 1999/2000 was high, and continued to follow the trend
reported in recent years. About one third of all data held in the CCAMLR databases has been
submitted within the past three years, and approximately 15% of all records were processed in
the 1999/2000 intersessional period.

10.3 A major, unbudgeted, task of the Secretariat during 1999/2000 was the implementation
of thenew CDS. Thisinvolved the development of a database, data processing routine and a
confidential web-based reporting system. The implementation of the CDS and the significant
budgetary constraints imposed on the Secretariat in 2000 has impacted on the work of the Data
Centre, its computing facilities and the level of support at the various meetings.

10.4 The data section of the CCAMLR website was updated to include information on
CCAMLR data requirements and the submission of data. Electronic data forms, in Microsoft
Excel format, are now available for submitting catch and effort reports, fine-scale data,
STATLANT data, scientific observer data and CEMP data. The Scientific ObserversManual,
CEMP Standard Methods and the Fishery Data Manual are available online.

10.5 In gpite of increasing efficiencies in data management and computer technology,
CCAMLR data place ever-increasing demands on the Secretariat’s resources. These resources
were insufficient in 1999/2000 to allow the archiving of core data from the CCAMLR-2000
Survey (see Section 14).

Fishery Monitoring

10.6 The Data Centre monitorsal fisheries conducted under conservation measures in force.
Information of fishing activities is submitted on five-day, 10-day or monthly catch and effort
reports; most fisheries are monitored by five-day catch and effort reports. New and exploratory
fisheries are the most demanding in terms of monitoring by the Data Centre. Monitoring
includes:

» correspondence with Contracting Parties regarding their data and/or overdue
reports,

* monitoring of catches of target species by fine-scale rectangle in new and
exploratory fisheries, and closure of fine-scale rectangles when catches exceed
100 tonnes,

* monitoring of by-catch;

* revision of fishery closure dates;

* regular reporting of catches, aggregated by reporting period and species, to
Contracting Parties; and

» monthly reporting of total catches of target speciesto all Members.
10.7 A new format was developed in 1999/2000 to report catches, aggregated by reporting

period and species, to Contracting Parties. These reports are now in Microsoft Excel format,
and are disseminated to Contracting Parties viaemail only.
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DataAnalysis

10.8 Staff at the Data Centre have continued to develop the analysis and presentation of the
CEMP indices. Developments over the past two years have resulted in a significant
improvement in the presentation of CEMP information, and a reduction in the size of the annual

report on CEMP indices.

10.9 DataCentre staff have also undertaken amajor overhaul of the research survey database
and the routine used in length-density analyses. This overhaul was necessary because of the
increasing quantity and diversity of survey data and their importance in the assessments of
WG-FSA. Trawl survey dataand commercial trawl data had been initially managed asasingle
dataset. While appropriate in earlier years, this procedure constrained the type of survey data
that could be stored in the CCAMLR database and placed limitations on their interpretation. The
overhaul of the survey database has resolved these historical difficulties.

Projections for the Intersessional Period 2000/01
10.10 Dr Ramm made the following projections for the intersessional period 2000/01:

» thedata processing load is expected to increase further due to the high number of
exploratory fisheries notified in 2000/01, an overall increase in the quality and level
of detail in the datareported, and alikely increase in the level of scientific observer
coverage in krill fisheries;

» development of management procedures and analysis/reconciliation routines for
CDSdata;

» increased support for the Scientific Committee and working groups, including the
workshop on C. gunnari; and

* pending budget alocation, development of computing resources to support the
activities of WG-FSA and archive the CCAMLR-2000 Survey datasets.

10.11 The Scientific Committee noted the report, and thanked the staff of the Data Centre for
their continued high level of support to the Scientific Committee and its working groups during
the past year. It also noted that additional comments on CCAMLR Data Management, including
the status of computing facilities, are offered in a number of sections of this report
(paragraphs 12.11 and 14.2).

10.12 Dr Miller advised the Scientific Committee that CEP had requested information on the
Secretariat’ s experience with data management (SC-CAMLR-XIX/BG/17). This information
would assist CEP in developing its own capacity for exchanging information and data. The
Scientific Committee sought the Commission’s approval to recommend that the Secretariat
submit a paper on thistopic at CEP-1V.

COOPERATION WITH OTHER ORGANISATIONS
11.1 The Scientific Committee noted the following papers of relevance to this agendaitem:

(i) SC-CAMLR-XIX/BG/7,BGI8, BG/12, BG/13, BG/15, BG/16, BG/19, BG/20,
BG/24, BG/25, BG/31,; and

(i) CCAMLR-XIX/BG/21 and BG/34.
11.2 It was suggested that plenary discussion be confined to key points.
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Cooperation with the Antarctic Treaty System
CEP

11.3 Dr Miller noted that CEP was in a process of evolution (SC-CAMLR-XIX/BG/17). The
delineation between the objectives of CEP to protect the environment and the dual goal of
CCAMLR to achieve conservation and rationa use, will need to be developed.

SAER

11.4 The Chairman drew attention to CCAMLR-X1X/BG/25 where Dr Walton, the convener
of GOSEAC, requested the assistance of the Scientific Committee in preparing a SCAR paper
on The Sate of the Antarctic Environment Report (SAER) for the 2001 meeting of CEP. The
input requested from CCAMLR was information on the extent of data available on the Southern
Ocean fisheries.

11.5 Inresponseto SCAR’srequest, the Scientific Committee agreed to provide:

(i) copiesof al volumes of the Satistical Bulletin;
(i)  Understanding CCAMLR' s Approach to Management; and
(iii) Constableet al., 2000.

11.6 Furthermore, the Science Officer would be indicated as the liaison point within
CCAMLR.

11.7 Dr Fantavolunteered to also assist in undertaking this activity.

11.8 The Scientific Committee noted that The State of the Antarctic Environment Report was
a daunting undertaking and that the recent report of WG-EMM provided guidance on what is
required to assess the status of the Antarctic marine ecosystem. Thisis likely to take five to
10 years to complete.

Balleny Islands Proposal (Annex 4, paragraphs 5.38 to 5.51)

11.9 The Convener of WG-EMM reported that the Working Group had considered the
Balleny Idands management plan at the request of the Commission. It was noted that the plan
had been modified based on advice from GOSEAC in 1999 and that the modified plan had been
recommended for approval by SCAR WG-Biology.

11.10 The Scientific Committee noted that, at the request of WG-EMM, the boundary of the
proposed protected area was adjusted in the latest proposal (CCAMLR-X1X/21) so asto include
the whole Balleny seamount.

11.11 The Scientific Committee agreed that the proposal contained the only scientific evidence
available at thistime and is therefore the best evidence available.

11.12 After extensive discussionsin both WG-EMM and the Scientific Committee, there were
two views concerning the proposal to enlarge the Balleny I1slands Specially Protected Area.

11.13 Several Members did not support the scientific merits of the proposal to expand the
Balleny Idands Specially Protected Area on the basis that:

() theareawasan important areain respect to potential future fishery;
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(i)  more research was needed before it would be possible to evaluate the significance
of the region, for example, the proposed areais excessively large and not justified
on the basis of known foraging aress,

(i) WG-EMM has only just begun to develop criteria for assessing proposals for
marine protected areas and these needed to be developed first before a decision
could be taken; and

(iv) therewere no research plansindicating how CEMP sites are to be developed or on
how this proposal relates to understanding the ecology of the region including
dependent species and predators.

11.14 Many Members supported the proposal on the basis that:

(i) thisproposa would not diminish rational use of resourcesin the Convention Areg;
(i) it would provide an undisturbed reserve with rich biodiversity; and
(iif) this proposal is consistent with the precautionary approach used by CCAMLR.

11.15 The CEP Observer (Dr A. Press) advised the Scientific Committee that CEP is required
to consult CCAMLR to determine if a proposed marine protection area under the Madrid
Protocol would conflict with CCAMLR.

11.16 To that end, the Scientific Committee agreed that it needed to determine whether the
proposal contained the best scientific evidence available. Given the responsibilities of the
Scientific Committee of CCAMLR, it was considered difficult for it to judge against criteria set
by the Madrid Protocol and by CEP. The extent to which the proposal is in conflict with the
work of the Commission is a matter for the Commission to consider.

11.17 The Scientific Committee noted that the divergent views in paragraphs 11.13 and 11.14
were relevant to discussions as to whether the proposal would assist in the management of
fisheries according to Article Il of the Convention. To this end, the Commission may wish to
consider how the precautionary approach may be applied in this regard. It requested guidance
from the Commission on how the Scientific Committee could proceed in this matter.

TerraNova Bay Proposal (Annex 4, paragraphs 5.32 to 5.37)

11.18 The Convener of WG-EMM reported that the Working Group had reviewed a proposal
to establish a Specia Site of Scientific Interest at TerraNovaBay. The valuesto be protected at
this site included a unique marine benthic community and a colony of Adélie penguins. A
long-term research program established at the site was also described. The proposal had been
submitted simultaneously to both SCAR WG-Biology and WG-EMM. WG-EMM welcomed
the proposal, but noted that the plan has been referred to GOSEAC for comment.

11.19 The Scientific Committee endorsed the views of WG-EMM that it was premature to
make comments regarding the plan in the absence of comments from GOSEAC.

Management Plans forwarded by the ATCM
(Annex 4, paragraphs 5.52 to 5.61)

11.20 The Convener of WG-EMM reported that the Working Group considered further
development of a methodology for the assessment of proposals for marine protected areas
forwarded to CCAMLR by the ATCM in accordance with Annex V of the Protocol of
Environmental Protection to the Antarctic Treaty. The view was expressed that management
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plans forwarded by the ATCM were written to further the objectives of the ATCM and not
necessarily those of CCAMLR. It was agreed, however, that this should not be considered a
negative aspect of a plan and that the main focus of the CCAMLR review process should be to
determinewhether the plan would prejudice the objectives of CCAMLR. Nevertheless, the
review of management plans affords the opportunity for CCAMLR to review such plans for
proposed research and/or monitoring in the area subject to notification, to consider whether the
closure of amarine area could be of valueto CCAMLR, and to evaluate the plan with respect to
fisheries. The Working Group agreed that the potential application of marine protected areas by
CCAMLR for its own purposes should be evaluated in the context of experiencesin other parts
of the world. While there was insufficient time for a complete review of the topic by
WG-EMM, some progress was made in the development of a methodology for the assessment
of proposals for marine protected areas forwarded to CCAMLR by the ATCM.

11.21 The Scientific Committee agreed that future proposals on marine protected areas should
include:

(i) information on the values for which protection is required (e.g. unique habitat,
species diversity); and

(i) sufficient detailsin the text, maps and figures for a scientific review.

11.22 The Scientific Committee also agreed that future proposals should include an assessment
of available information relevant to CCAMLR and its objectives, such as:

(i) location of breeding sites of seals and seabirds;

(i1)  location of foraging areas of seabirds and sedls;

(i) description of known marine fauna;

(iv) description of current or potential fisheries,

(v) location and details of research directly relevant to CEMP; aswell as

(vi) any other matters which may be relevant to the implementation of Article Il of the
Convention.

11.23 The Scientific Committee recognised the value of transmitting the scientific interests and
concerns of CCAMLR to ATCM as ameans to improve the protected area processin relation to
marine areas and thus further the aims of both organisations. The Scientific Committee
supported the need for further work on defining a methodology for the review of management
plans forwarded by the ATCM and endorsed the process instituted by WG-EMM to carry the
matter forward (Annex 4, paragraphs 5.57 and 5.59).

11.24 The Scientific Committee noted the discussion of WG-EMM on further devel opment of
a methodology for the assessment of proposals for marine protected areas forwarded to
CCAMLR by the ATCM in accordance with Annex V of the Protocol of Environmental
Protection to the Antarctic Treaty (Annex 4, paragraph 5.47). The Scientific Committee
endorsed the examination of potential application of marine protected areas by CCAMLR for its
own purposes and that it could be evaluated in the context of experiences in other parts of the
world.

11.25 The Scientific Committee endorsed the WG-EMM recommendations on information
requirements for future proposals (Annex 4, paragraphs 5.57 to 5.59) and on interactions with
ATCM (Annex 4, paragraphs 5.60 and 5.61). The Scientific Committee agreed that attention
needs to be given to how proposals for marine protected areas need to be considered and
requested advice from the Commission on how it should proceed in this regard.

11.26 Prof. Moreno pointed out that marine protected area criteria should be evaluated in both

WG-EMM and WG-FSA and that protected areas should be thought of as both modern
conservation instruments and as a management tool.

61



Reports of SC-CAMLR Representatives at Meetings
of Other International Organisations

IWC

11.27 Dr Kock, IWC Observer, drew attention to the planned cooperation described in
CCAMLR-XI1X/BG/11 between the IWC and CCAMLR in respect to analyses from the recent
synoptic survey.

11.28 The Scientific Committee agreed that the Chairman should write to the IWC and invite
participation in the planned CCAMLR-2000 Survey analysisin Cambridge, UK, in 2001. The
IWC should aso be asked for information in respect to its plans for any future joint
IWC/CCAMLR workshop.

SCAR
11.29 Dr Fanta, SCAR Observer, noted CCAMLR-X1X/BG/34 and emphasi sed:

(i) TheSCAR Biology Symposium will occur from 27 August to 1 September 2001
in Amsterdam, Netherlands, and all Antarctic biology scientists were encouraged
to participate.

(i) SCAR WG-Biology had discussed chiefly on the basis of the proposed listings in
the lTUCN Red List (see paragraphs 4.92 and 4.93) specially protected species and
agreed that Arctocephalus spp. no longer need to be considered as protected
species, but that Ross seals should retain specially protected status. Birds were
also discussed. The suggestion was made to include Dissostichus spp. as
specially protected speciesin recognition of high levels of fishing on these species
in the Southern Ocean.

(ili) Discussions about disease in Antarctic wildlife emanated from the report of the
Workshop on Diseases in Antarctic Wildlife. It was also suggested to develop a
proposal to SCAR WG-Biology for aresearch program on pathology of wildlife.

(iv) The proposal of the new SCAR EVOLANTA Program is focused on providing a
framework for research to improve our understanding of the evolutionary history
and biology of the Antarctic biota. Molecular genetics will be a useful tool for
these studies facilitating the identification of species and populations
(paragraph 4.13(iii)) as well as studies of their interrelationships.

(v) Theideaof aspatial information network on Antarctic biodiversity to also include
CCAMLR information was discussed without reaching conclusion about the
implementation.

(vi) Close cooperation between SCAR WG-Biology and CCAMLR is encouraged.

11.30 Prof. Torres, in response to the disease agenda of SCAR WG-Biology, noted
SC-CAMLR-XI1X/BG/10 where more information on seal pathogens was provided. He
indicated that this paper will be tabled at WG-EMM'’ s next meeting.

11.31 At thetime of the adoption of the report Dr Fanta made the following statement:

‘Animportant link exists between CCAMLR and SCAR, and this is the research
that is devel oped on Antarctic organisms or Antarctic ecosystems. The presence of
SCAR and CCAMLR observers or representatives at each other’s meetings
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promotes the exchange of information, facilitating possible collaborations, for the
benefit of both SCAR and CCAMLR. In several countries the Antarctic National
Programs have no contact with the science developed by CCAMLR and vice versa.
The reportsthat are presented at the SCAR and the CCAMLR meetings at least try
to establish connections, and make both organisations aware of their common
interests. Research within national Antarctic programs includes, inter alia, food
chains, predator—prey interactions, molecular biology for the definition of species or
populations, birds, seals and fish biology, pollution, all of which are related to
CCAMLR’s interests. | want to express my concern about the fact that very little
time was allowed to the CCAMLR Observer to SCAR, or the SCAR Observer to
CCAMLR, to report. Simple cross reference to background papers in the Scientific
Committee's report is of limited use because these background papers are not
included as attachments to the Scientific Committee report, and therefore the
information they contain may be lost. | would like to recommend that at the next
Scientific Committee meeting, more consideration be given to the agenda item on
cooperation with other organisations, especially in relation to the collaboration with
SCAR!

SCOR

11.32 Prof. Croxall, SCOR Observer, drew attention to SC-CAMLR-XIX/BG/15, reporting
on the GLOBECHOC initiative relating to the use of environmental indices in the management
of pelagic fish populations. Thistopic is very relevant to the interests of WG-FSA. Although
the closing date for requesting attendance at the first workshop for this program is imminent
(10 November 2000), he felt that WG-FSA should receive areport on the meeting outcome and
on any other relevant developments in this program. He suggested that Dr Everson might be
well placed to arrange this. The Scientific Committee concurred.

11.33 Prof. Croxall aso reported that the International Southern Ocean GLOBEC Program
(see dso Annex 4, paragraphs 4.121 to 4.123) will commence in the austral summer 2001 with
the start of a major marine research program by the USA in the Marguerite Bay area of the
Antarctic Peninsula. This program will address shelf-circulation processes and their effect on
sea-ice formation and Antarctic krill (E. superba) distribution and will also examine the factors
that govern krill survivorship and availability to higher trophic levels. Full details of this year's
program, which will involve two sets of two-ship surveys and process studies in April-May
and July—August 2001, can be obtained from the US GLOBEC website (www.usglobec.org).

Future Cooperation

11.34 The Scientific Committee noted a number of international meetings of relevance to its
work and nominated the following observers:

(i) International Fishers Forum — Solving the Incidental Capture of Seabirds in
Longline Fishing Operations, 6 to 9 November 2000, Auckland, New Zealand —
Mr West;

(i)  Fifteenth Scientific Technological Symposium — Responsible Fishing in the New
Millennium, 22 to 24 November 2000, Mar del Plata, Argentina— Dr O. Wohler
(Argentina);

(i) International Fisheries Symposium, 4 to 6 December 2000, Bergen, Norway — no
nomination;
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(iv) Albatross and Petrel Agreement Meeting, 26 January to 9 February 2001, Cape
Town, South Africa— Dr Miller;

(v) SCAR-GOSEAC, April 2001, College Station, Texas, USA — Dr Fantg;

(vi) Fifty-third Meeting of IWC Scientific Committee, July 2001, London, UK —
Dr Kock;

(vii) Committee for Environmental Protection (CEP), May 2001, St Petersburg, Russia
— Scientific Committee Chairman;

(viii) Nineteenth Session of CWP, 10 to 13 July 2001, Noumea, New Caledonia —
Dr Ramm;

(ix) VIlIth SCAR Antarctic Biology Symposium, 27 August to 1 September 2001,
Amsterdam, the Netherlands — Dr Fanta;

(x) ICES Annual Science Conference, 26 September to 9 October 2001, Oslo,
Norway — Mr W. Vanhee (Belgium).

PUBLICATIONS

121 The seventh volume of CCAMLR Science was published immediately prior to
CCAMLR-XIX. The Scientific Committee praised Dr Sabourenkov (Editor) and the
Secretariat’ s production team for the high quality of their work. The seventh volume is the first
volume of CCAMLR Science to be included in the Science Citation Index. This was a major
development for the journal and reflects on the high scientific standing achieved by CCAMLR
Science

12.2  The following documents were a so published during 2000:

+ CCAMLR Scientific Abstracts,
o Satidtical Bulletin, Volume 12 (1990-1999); and
* Revisions of Sientific Observers Manual and CCAMLR Inspectors Manual.

12.3 The Scientific Committee reviewed its decision regarding the publication of asynopsis
of the electronic book Understanding CCAMLR's Approach to Management. The Scientific
Committee agreed that the publication of the synopsis as a pamphlet should proceed as planned.

12.4 The Scientific Committee noted that the Fishery Data Manual was available only on the
CCAMLR website, and only in English. The Scientific Committee also noted the usefulness of
this manual and the need for wider dissemination of these guidelines. However, it was agreed
to postpone the translation of the manual, and its publication in loose-leaf format, due to
financial limitationsin 2001.

125 Last year the Scientific Committee recommended that the headings and figure and table
captions of the Russian publication Fish and Fish Resources of Antarctica should be translated
into English so that the Editorial Board could evaluate further trandation of this book
(SC-CAMLR-XVIII, paragraphsl2.12 and 12.13).

12.6 Dr Miller advised that the Board had meet in October 2000 to consider the general
contents of the book, and the headings and figure and table captions which had been translated
by the Secretariat. The Editorial Board had decided that further trandlation of the book was not
appropriate. However, the Board recommended that Dr Sabourenkov should review the book,
and that his review be published in CCAMLR Science.
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12.7 Dr Ramm reported on the main new features of the CCAMLR website which were of
direct relevance to the Scientific Committee (CCAMLR-XI1X/BG/7). Significant developments
had been achieved since CCAMLR-XVIII, and major sections of the website were now
available in all four languages of the Commission.

12.8 Mgjor publications available on the website included:

Commission and Scientific Committee Reports, 1998 and 1999;
CCAMLR Science table of contents and abstracts;

Schedule of Conservation Measures in Force 1998/99 and 1999/2000;
Satistical Bulletin;

Understanding CCAMLR' s Approach to Management; and
CCAMLR Newdletters.

12.9 Thewebsite also contained information on secure (password-protected) sections. This
information included meeting documents, information supporting the activities of SCOI, and
real-time access to CDS information and selected data. The Secretariat issues usernames and
passwords for accessing these sections to the official contacts of the Commission and Scientific
Committee. These contacts are responsible for forwarding this information to the members of
their CCAMLR delegations.

12.10 The Scientific Committee briefly discussed the issue of passwords and access to the
secure pages of the website and recommended that this process be smplified, where possible,
so asto improve the ease of navigation within the website while maintaining appropriate levels
of security.

12.11 The Scientific Committee recognised the need for high-speed access to the CCAMLR
website during the periods leading up to major meetings, such as those of WG-FSA (Annex 5,
paragraphs 9.5 and 9.6). It recommended that sufficient funds should be made available to
allow the Secretariat to increase the speed of its internet connection at the time of meetings (see
Section 14).

12.12 The Scientific Committee noted that the public profile of the CCAMLR website was
increasing. So far this year, the website has received more than 16 650 visits from
56 countries.

12.13 The Scientific Committee agreed that the CCAMLR website had become a very useful
tool. Further developments would, in the long term, lead to a reduction in the costs of
publication and dissemination of information via mail or facsimile. However, the Scientific
Committee agreed that such long-term savings could only be achieved by investing, over the
short term, in new infrastructure in support of the website and related office technology.

12.14 The Scientific Committee commended Mrs R. Marazas (webmaster), Mr F. Cariaga and
the other Secretariat staff involved, for their continued efforts in developing the website.

SCIENTIFIC COMMITTEE ACTIVITIES DURING
THE 2000/01 INTERSESSIONAL PERIOD

13.1 The following activities of the Scientific Committee are planned for the 2000/01
intersessional period:

(i) second CCAMLR-2000 Survey analysis workshop (May—June 2001, UK);

(i)  meeting of WG-EMM (2-13 July 2001, Sweden);

(ii1)  Workshop on Assessment Methods for | cefish (3-5 October 2001, Australia); and
(iv) meeting of WG-FSA (8-18 October 2001, Australia).
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13.2 The Scientific Committee thanked Prof. Fernholm for the offer to host the seventh
meeting of WG-EMM at the Kristineberg Marine Research Station in Fiskebackskil, Sweden, in
July 2001. The Scientific Committee recalled that Sweden had very successfully hosted a
previous Working Group meeting in 1990.

13.3 The Secretariat intersessional work in 1999/2000 in support of the working groups had
been reported at the meetings of WG-EMM (WG-EMM-00/24) and WG-FSA (WG-FSA-00/5).
The working groups had reviewed this work and had further developed their requirements for
future work (WG-EMM — Annex 4, Section 7; WG-FSA — Annex 5, Section 10). Major
activities scheduled by the Scientific Committeein 2000/01 intersessional period are listed in
Annex 7.

13.4 The Scientific Committee endorsed the future work of WG-EMM as outlined in
SC-CAMLR-XI1X/6 and congratulated Dr Hewitt for outlining these developments. The
Scientific Committee agreed that WG-EMM should:

(i)  hold meetings at locations with expertise relevant to its work;

(if) encourage young scientists in Member countries to participate in the work of
WG-EMM;

(iii) promote thework of CCAMLR; and

(iv) develop the format of future meetings so as to include mini-symposiaand thematic
workshops.

13.5 The Scientific Committee encouraged WG-EMM to continue developing its core work,
including a review of the status and trends in krill fisheries, assessing the ecosystem and
devel oping management action.

13.6  With respect to future meetings of WG-EMM, the Scientific Committee urged Members
to support participation by experts. Also, future meetings of WG-EMM should not exceed a
duration of two weeks.

BUDGET FOR 2001 AND FORECAST BUDGET FOR 2002

14.1 Thebudget of the Scientific Committee for 2001, and the forecast budget for 2002, as
agreed by the Scientific Committee is summarised in Table 10. The following points were
agreed:

(i) Itwasvita that meetings of WG-EMM continue to be held in locations outside
Australia, and that these meetings should be supported by four Secretariat staff.

(i) A three-day Workshop on Assessment Methods for Icefish should take place
immediately prior to the 2001 meeting of WG-FSA; subject to afinal decision by
the Convener of WG-FSA, the Chairman of the Scientific Committee and the Data
Manager (see Annex 5, paragraph 10.4).

(ili) Secretarial support by the Secretariat, and the participation of the Data Manager,
was not required at the second CCAMLR-2000 Survey analysis workshop;
however, areport on the workshop would be produced and this would involve the
Secretariat.
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14.2 In addition, the Scientific Committee endorsed the following expenditures under the
Commission’s budget for 2001.:

(i) participation by the Chairman in the 2001 meeting of CEP,

(i) additional data processing arising from the likely submissions of observer data
from krill fisheries;

(iii) participation of the Data Manager in the 2001 meeting of CWP,

(iv) staff support for the analysis of data from the CDS and the evaluation of 1UU
fishing;

(v) development of computing facilitiesto enable the archiving of the data from the
CCAMLR-2000 Survey;

(vi) development of computing facilitiesin support of the analyses of WG-FSA; and

(vii) development of internet facilities to improve the electronic dissemination of
working group papers.

ADVICE TO SCOI AND SCAF

15.1 The Chairman presented the Scientific Committee advice to SCOI and SCAF during the
meeting. Thisadviceisdetailed in Sections 3 and 14.

ELECTION OF CHAIRMAN
16.1 Dr Fantanominated Dr Holt as Chairman of the Scientific Committee. This nomination
was seconded by Dr Nicol. No further nominations were received, and Dr Holt was

unanimously elected to this position for 2001 and 2002. The Scientific Committee
congratulated Dr Holt on his appointment.

NEXT MEETING

17.1 The next meeting of the Scientific Committee would be held in Hobart from 22 to
26 October 2001.

OTHER BUSINESS
Commemoration of CCAMLR-XX

18.1 The Scientific Committee explored options for commemorating the Twentieth Meeting of
CCAMLR in 2001. These optionsincluded:

* dedicating part of the 2001 edition of CCAMLR Science to the results of the

CCAMLR-2000 Survey (e.g. an introductory page followed by selected papers on
the CCAMLR-2000 Survey);
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*  hosting acommemorative dinner during CCAMLR-XX, with invited special guests
who had made significant contributions to the work of CCAMLR;

e casting a commemorative badge and T-shirt, the designs of which could be
determined by holding a competition; and

* issuing acommemorative postal stamp.

18.2 These options were brought to the attention of the Commission.

Species |dentification Sheets

18.3 In the course of discussion, the Scientific Committee identified the need to revise the
publication of FAO Species Identification Sheets. Mr R. Shotton (FAO Observer) advised that
this revision could be undertaken in collaboration with FAO. This process would require the
letting of author contracts, and the publication of the revised volumes.

Rapporteur Support

18.4 The Scientific Committee noted the difficulties experienced by rapporteurs using the
computer provided by the Secretariat (e.g. the computer had crashed at |east three times on the
fourth day of the meeting). The Scientific Committee recommended that the facilities provided
to rapporteurs be improved substantially at future meetings. As a minimum requirement, these
facilities should include:

» areliable computer and printer;

* internet connection; and
» adequate office space.

ADOPTION OF THE REPORT
19.1 The Report of the Nineteenth Meeting of the Scientific Committee was adopted.

CLOSE OF THE MEETING

20.1 This was the last meeting chaired by Dr Miller. In stepping down from the Chair,
Dr Miller reflected on his 17-year association with CCAMLR.

‘As| step down from the Scientific Committee Chair, | am moved to reflect on my
some 17-year association with CCAMLR.

Firstly, I have been very fortunate and am humbled by the privilege | have enjoyed
in serving as an office-bearer during what | view to be have been a number of
CCAMLR’ smajor achievements. During my tenure as WG-Krill Convener | was
fortunate enough to be involved in:

(1) the adoption of catch limits for krill which constituted a major leap forward
in precautionary fisheries management; and
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(i)  the merging of WG-Krill and WG-CEMP which not only resulted in
WG-EMM but also set the stage for effective ecosystem management which
isat the core of Articlell.

During my stint as CCAMLR Scientific Committee Chair, | also saw:
(1) the reassessment of krill in Area48 by the CCAMLR-2000 Survey;

(i) the introduction of trade-related measures via the toothfish Catch
Documentation Scheme;

(i)  advancement of the unified regulatory framework; and

(iv)  the setting up of an experimental fishing strategy for the toothfish longline
fishery.

Second, | have been blessed with the support and friendship offered to me by al the
Members of the Commission, Scientific Committee and the latter’ s various Working
Groups. This has allowed me to work with a group of dedicated, professional,
passionateand exceptional people. My personal associations have left me with an
admiration and respect for all of CCAMLR'’ s endeavours.

Third, | am eternally grateful for the tireless support of the Secretariat whose staff
have been invaluable in ensuring that | managed to get anything done at al.
Without their support, | know that CCAMLR, and the Scientific Committee in
particular, would be a great deal poorer. To my successor, Dr Holt, | say good
luck and assure you that with the continued support of the Secretariat your future
task will be much the easier and that you will be in good hands so to speak.

Finally, | look forward very much to assisting my successor in his tasks and once
again interact with all my colleagues on the floor. With the latter threat, | ook
forward to my future with CCAMLR in general and the Scientific Committee in
particular.’

20.2 Inclosing the meeting Dr Miller said a big thank you to al at CCAMLR.

20.3 Dr Everson, on behalf of the Scientific Committee, thanked Dr Miller for his untiring
leadership, as well as his other work within CCAMLR. All members of the Scientific
Committee looked forward to welcoming Dr Miller back to future meetings.

20.4 Onbehaf of the Scientific Committee, and all those at CCAMLR, Dr Ramm presented
Dr Miller with agavel in commemoration of histimein the chair.
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Table 1:

and 1999/2000 split-years. Source: STATLANT data.

Total reported catch (tonnes) of krill in the Convention Area, by region and country, in the 1998/99

Nationality 1998/99 1999/2000
Subarea Area Subarea
48.1 48.2 48.3 Tota 48 48.1 48.2 48.3 Total

Argentina 4640 1884 6524

Japan 26106 35810 9402 71318 39952 22565 4671 67 188
Rep. of Korea 1228 1228 4677 767 5444
Poland 8150 6891 3513 18554 17 959 2762 20721
Ukraine 5694 5694 985 985
Uruguay 0 4428 2520 6 948
Tota 38897 50279 14143 103318 985 67016 28614 4671 101 286
Table2:  Total reported catches (tonnes) of krill in the Convention Area, by country, since the 1990/91

split-year. Source: STATLANT data

Country 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 1999/00
Argentina 6524
Chile 3679 6066 3261 3834
India 6
Japan 67582 74325 59272 62322 60303 60546 58798 63233 71318 67188
Rep. of

o 1211 519 1621 1228 5444
Latvia 71
Panama 141 496
Poland 9571 8607 13406 7915 9384 20610 19156 15312 18554 20721
Russia 151725 4249 965
Sth Africa 3
Ukraine 61719 6083 8852 48886 20056 4246 5694 985
UK 308 634
USSR* 275 495
Uruguay 6948
Total 357538 302961 86342 83891 118715 101714 82508 80801 103318 101286

*  Although the USSR was formally dissolved on 1 January 1992, for comparative purposes, statistics are
compiled here for Russia and Ukraine separately for the 1991/92 split-year.
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Table 3:

1998/99 and 1999/2000 split-years. Source: STATLANT data.

Tota reported catch (tonnes) of finfish in the Convention Area, by region and country, in the

Country Subarea/Division
482 483 584.1 584.2 5843 5851 5852 586 587 881 Tota
1998/99
Argentina 10 10
Australia <1 <1 5546 5546
Chile 1668 1668
France 4667 1619 6 285
Rep. of Korea 259 259
New Zedland 342 342
Russia 273 273
South Africa 451 324 230 1004
Spain 154 154
Ukraine 760 760
UK 1254 1254
USA 16 16
Uruguay 522 522
Total 16 4591 <1 <l 5427 5546 1942 230 342 180%
1999/2000
Australia <1 2 665 2 665
Chile 2324 2324
France 5214 556 5769
Rep. of Korea 381 381
New Zedand 869 869
Russia 3462 3462
South Africa 324 233 854 1411
Spain 264 264
Ukraine 128 128
UK 1242 1242
Uruguay 767 767
Tota 8892 <1 5214 2665 789 854 869 19283
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Table4:  National reported catch (tonnes) of finfish in the Convention Area, by country, since the 1990/91
split-year. Source: STATLANT data.

Country 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 1999/00
Argentina 13 877 108 10
Australia 1 6 4 1092 2494 5546 2665
Bulgaria 115 223 71 179
Chile 2917 2125 151 1896 3098 1275 1494 1668 2324
France 1576 1590 826 4211 4173 3673 3681 3879 6285 5769
India <1
Japan 264 335 76
Rep. of

Korea 146 423 389 459 178 259 381
New

Zealand <1 56 342 869
Poland 41
Russia 48 589 283 266 12 103 273 3462
Sth Africa 2106 1197 1004 1411
Spain 41 293 199 154 264
Ukraine 11267 2348 942 5473 1004 1007 997 760 128
USSR* 97 240
UK 13 15 11 408 595 1254 1242
USA 187 16
Uruguay 263 522 767
Total 98912 64504 5804 5815 13034 8826 10655 11428 18094 19283

*  Although the USSR was formally dissolved on 1 January 1992, for comparative purposes, statistics are
compiled here for Russia and Ukraine separately for the 1991/92 split-year.

Table5:  Reported catches (tonnes) of Dissostichus eleginoides and Dissostichus mawsoni by Members and
Acceding Statesin EEZs and in the Convention Area, and estimates of unreported catches from the
Convention Area by Members and Acceding States in the 1999/2000 split-year. Catches for the
1998/99 split-year are given in parentheses. The information in this table may be incomplete.

Member/ Outside CCAMLR Area  CCAMLR Area CCAMLR Area Estimated

Acceding State Catchin EEZs Reported Catch Estimates of Total Catch

Unreported Catches All Areas
by Members

Argentina 4667 (8297) 0 (20) 0 (800) 4667  (9107)

Australia 82 (100) 2579 (5451) 0 0) 2661  (5551)

Chile 27041 (9 093)2 1609 (1 668) 0 (3280) 4313 (14 120)

France 0 (0) 5503 (6 260) 0 (0) 5503 (6260)

Japan 0 (0) 0 0 0 0 0 (0)

Rep. of Korea 0 (0) 380 (255) 0 (0) 380 (255)

New Zedand <1 (<D 751 (296) 0 (0) 751 (323)

Peru 0 (0) 0 (0) 0 (0) 0 0)

South Africa 180 (75) 1239 (948) 0 0) 1419 (957)

Spain 0 (0) 264 (154) 0 (0) 264 (154)

UK 39198 (>1416)°3 1221 (1238) 0 (0) 5140 (2654)

Ukraine 0 (0) 128 (760) 0 (0) 128 (760)

Uruguay 0 (1 059) 767 (517) 0 (0) 767  (1576)

USA 0 (0) 0 (<1) 0 (0) 0 (<1

All countries 11553 (20 041) 14441 (17 558) 0 (4 080) 25993 (41 718)

1 Based on reports from CDS to August 2000
2 1998 cdendar year
3 From Falkland/Malvinas Islands
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Table6:  Draft structure of the Fishery Plan.

CCAMLR Fishery Plan — DRAFT

Fishery details Species: Closed Fisheries
Area, subarea or division, or subdivision:
Gear types:
CCAMLR Season
1999/2000 2000/2001 | Specify Conditions for
(expectations) Reopened Fishery
Conservation Measure adopted?
1. Harvest Controls
Closed areas
Open and/or closed seasons

Total alowable catch

Effort limitation (number of vessels, Member states etc.)
Fish size limits

By-catch limits

2. Data Reporting Requirements
(e.g. fishery closure when the TAC isreached, VMYS)
Within season and/or post season data reporting to support stock assessment
by the Scientific Committee
International CCAMLR scientific observer requirements
Other observer requirements
Any other provisions (specify)

3. Notification Requirements

Notification required?

Notification deadline

Notification preferences

(i) Research and fishery operations plan
The nature of the proposed fishery including target species, methods of
fishing, proposed region.
Any minimum level of catches that would be required to develop aviable
fishery.
Biological information from comprehensive research/survey cruises, such as

distribution, abundance, demographic data and information on stock identity.

Details of dependent and associated species and the likelihood of them being
affected by the proposed fishery.
Information from other fisheriesin the region or similar fisheries elsewhere
that may assist in the valuation of potential yield.
Other requirements (specify)?

(i) Limitson fishing capacity and effort.

(iii) The name, type, size, registration number and radio call sign of each vessel
participating.

(iv) Other notification preferences (specify)?

4. Data Collection Plan (in addition to standard CCAMLR reporting reguirements)

Data collection plan required/prepared?

Data collection plan contents
A description of the catch, effort, and related biological, ecological, and
environmental data required to undertake an evaluation of the status and
potentia of the fishery, in accordance with Articlell.
A plan for directing fishing effort during the exploratory phase.
An evaluation of the time-scales involved in determining the responses
of harvested, dependent and related populations to fishing activities.

5. Fishing Activity
Total allowable catch
Total reported catch
Number of vessels
Daysfished
Period of season
Major by-catch species

6. DataReported to CCAMLR
Notifications received by CCAMLR
Within season
Haul by haul
Biological data
Data collection plan (in addition to standard CCAMLR reporting requirements)
Research and fishery operations plan

7. Assessment
Most recent assessment performed?
Method of discounting for lapse since last assessment




Table7:  Summary proposals for the application of regulatory requirements to al fisheries under a unified
framework.
Regulatory Requirement Current Proposed Application
Application
1. Prior notification of the New and Some form of prior notification should be required of al fisheries
intent to harvest with  exploratory in the Convention Area. The Scientific Committee needs to
details of the proposed ~ fisheries know the likely distribution of effort in the coming season to
harvesting activity as determine whether effort is going to become a problem, requiring
required. specific conservation measures, such as closed areas etc. or
measures to spread effort.
2. Submission of research Exploratory For al fisheries where the requirement has been identified.
and fisheries operations fisheries
plans (RFOPs).
3. Moadification and/or New and For al fisheries where the requirement has been identified.
approval of fishing exploratory
plans. fisheries!
4. Preparation of data New and Data requirements should be specified by the Scientific
collection plans exploratory Committee for all fisheries. These may include: fisheries-based
(DCPs). fisherieg data, observer data, experimental data (usually based on an
RFOP), and/or fishery-independent (survey) data.
5. Assessment of stock All fisheries All fisheries. Thetypes of stock assessment that can be
status and potential. performed and the currency of those assessments can be forecast
on the basis of the presence or absence of data. If afishery has
lapsed or been closed and no data are available, data requirements
can be specified. A new assessment by the Scientific Committee
will only be undertaken when these specifications (or agreed
maodifications to these specifications) have been met.
6. Preparation of All fisheries All fisheries. The decisions that can be made (e.g. decision rules)
management advice, can be forecast on the basis of the presence or absence of data.
7. Collection and All active All active fisheries.
submission of dataand fisheries

information from active
fisheries.

1 Although the modification and/or approval of fishing plans and the preparation of data collection plans are not
specifically required under the new fisheries conservation measure (there is no specific requirement for a fishing
plan to be submitted with a new fisheries notification), in practice the Scientific Committee has applied the
same standards for these activities to new fisheries, as are presently required for exploratory fisheries.

2 The Research and Fishery Operations Plan must include a description of how the Members activities will
comply with the Data Collection Plan developed by the Scientific Committee. However, the Data Collection
Plan may not be developed until after the deadline for submission of the Research and Fisheries Operation Plan,
at least in thefirst year of the exploratory fishery (see Table 6).
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Table8:  Existing guidance on notifications in the new and exploratory fisheries conservation measures.

Item New Fisheries

Exploratory Fisheries

Notification of submission deadline Not less than three
months in advance
of the next regular
meeting of the
Commission

Not less than three months in advance of the next
regular meeting of the Commission, and the
Member shall not enter the exploratory fishery
until the conclusion of that meeting.

The nature of the proposed fishery Specifically
including target species, methods of requested
fishing, proposed region and any

minimum level of catches that would

be required to develop aviable fishery.

Included in the Research and Fishery Operations
Plan.

Biological information from Specifically
comprehensive research/survey cruises, requested
such as distribution, abundance,

demographic data and information on

stock identity.

Included in the Research and Fishery Operations
Plan.

Details of dependent and associated Specificaly
species and the likelihood of them requested
being affected by the proposed fishery.

Included in the Research and Fishery Operations
Plan.

Information from other fisheriesinthe Specifically
region or similar fisherieselsewhere  requested
that may assist in the valuation of

potential yield.

Not specifically requested, but implied, because
any fishery designated as an exploratory fishery
must have been previoudly classified asanew
fishery.

Research and Fishery Operations Plan  Not specified

Must be submitted by each Member active in the
fishery or intending to authorise avessel to enter
the fishery.1

Limits on fishing capacity and effort ~ Not specified

Limited by a precautionary catch limit at alevel
not substantially above that necessary to obtain the
information specified in the Data Collection Plan.

The name, type, Size, registration Not specified
number, and radio call sign of each
vessel participating.

Registered with the CCAMLR Secretariat at least
three months in advance of starting fishing each
season.

Scientific observer Not specified

Required for each vessdl.

1 The Research and Fishery Operations Plan must include a description of how the Members activities will
comply with the Data Collection Plan developed by the Scientific Committee. However, the Data Collection
Plan may not be developed until after the deadline for submission of the Research and Fisheries Operation Plan,
at least in the first year of the exploratory fishery (see Table 6).
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Table9:  Existing guidance on data collection and management of new and exploratory fisheries.

Item New Exploratory Fisheries
Fisheries

Data Collection Plan Not specified Formulated and updated by the Scientific Committee following
receipt of anotification for an exploratory fishery by a
Member.

Limits on fishing capacity Not specified Limited by a precautionary catch limit at alevel not

and effort. substantially above that necessary to obtain the information
specified in the Data Collection Plan.

A description of the catch, Not specified Included in the Data Collection Plan, where appropriate, to

effort, and related biological, facilitate evaluation of the distribution, abundance, and

ecological, and environmental demography of the target species, leading to an estimate of the

data required to undertake an fishery’s potential yield; to review the fishery’s potential

evaluation of the status and impacts on dependent and related species; and to allow the

potential of the fishery, in Scientific Committee to formulate and provide advice to the

accordance with Article 1. Commission on appropriate harvest catch levels, aswell as
effort levels and fishing gear, where appropriate.

A plan for directing fishing Not specified Reguired as part of the Data Collection Plan, where

effort during the exploratory appropriate, to permit the acquisition of relevant data to

phase. evaluate the fishery potential and the ecological relationships
among harvested, dependent, and related populations and the
likelihood of adverseimpacts.

An evaluation of the time-scales Not specified Included in the Data Collection Plan, where appropriate.

involved in determining the

responses of harvested,

dependent and related

populations to fishing

activities.

Scientific observer Not specified Required for each vessal.

Penalty for non-submission Not specified If the data specified in the Data Collection Plan have not been

of data.

submitted to CCAMLR for the most recent season in which
fishing occurred, continued exploratory fishing by the Member
which failed to report its data shall be prohibited until the
relevant data have been submitted to CCAMLR and the
Scientific Committee has been allowed an opportunity to
review the data.
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Table10:  Scientific Committee budget for 2001 and forecast for 2002.

2000 2001 2002
Budget Budget Forecast
WG-FSA
Meeting
0 Computing Facilities 6 900 6 900*
16 800 Preparation and Secretariat support 18 400 19300
27 000 Report completion and transl ation 28100 30000
43 800 53 400 55 000
0 Workshop on C. gunnari 4000 0
WG-EMM
Meeting
20100 Preparation and Secretariat support 20900 21200
25100 Report completion and trandation 25900 26 200
45 200 46 800 47 400
Travel for Scientific Committee Program
*42 300 WG-EMM meeting (freight, flights and subsistence) 43 600 44 200
CCAMLR 2000 Workshop
3900 Data Manager travel 0 7000
3900 Secretarial support 0 7000
10000 Report costs 8 600 8800
17 800 8 600 22 800
1100 Contingency 1100 1200
A$150 200 Totd A$157 700 A$170 600

*  Includes an additional A$1 200 recommended by the Scientific Committee at the time of adoption.
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REPORT OF THE WORKING GROUP ON
ECOSYSTEM MONITORING AND MANAGEMENT
(Taormina, Sicily, Italy, 17 to 28 July 2000)

INTRODUCTION
Opening of the Meeting

1.1  Thesixth meeting of WG-EMM was held at the Hotel Caparena, Taormina, Sicily, Italy,
from 17 to 28 July 2000. Dr R. Hewitt (USA), Convener, welcomed participants and outlined
the program for the meeting.

1.2  During an evening reception hosted by Prof. M. Bolognari, Mayor of Taormina,
Prof. L. Guglielmo (Italy) welcomed participants. Ambassador Jacoangeli, Ministry of
Foreign Affairs, officially opened the meeting and outlined key challenges facing the
management of Antarctica and the Southern Ocean, and recent progress including the
establishment of the Committee on Environmental Protection and the work of CCAMLR.
Prof. Bolognari also welcomed participants to Taormina and hoped that the meeting would be
successful in furthering the work of WG-EMM.

1.3  On behalf of CCAMLR, Dr D. Miller, Chairman of the Scientific Committee, thanked
Prof. Guglielmo for hosting the meeting in Taormina, and Ambassador Jacoangeli and
Prof. Bolognari for their warm welcome.

Adoption of the Agenda and Organisation of the Mesting

1.4  TheProvisional Agendawasintroduced and discussed. With the addition of one item,
‘7.3 Future Meetings of WG-EMM’, the Agenda was adopted (Appendix A).

1.5 The List of Participants is included in this report as Appendix B and the List of
Documents submitted to the meeting as Appendix C.

1.6  The report was prepared by Prof. I. Boyd (UK), Drs A. Constable (Australia),
D. Demer (USA) and I. Everson (UK), Mr M. Goebel (USA), Drs D. Miller (Chairman of the
Scientific Committee), E. Murphy (UK), S. Nicol (Australia), P. Penhale (USA) and D. Ramm
(Data Manager), Mr K. Reid (UK) and Drs P. Trathan (UK), W. Trivelpiece (USA),
J. Watkins (UK) and P. Wilson (New Zealand).

HARVESTED SPECIES
Fisheries Information

Catch Status and Trends
21  Inthe 1998/99 season, 103 318 tonnes of krill were caught entirely from the Atlantic
sector. The catch came from Subareas 48.1 (38%), 48.2 (49%) and 48.3 (13%). Most of the
winter krill catch was taken from Subarea 48.2 in contrast to previous seasons when the winter

fishery had concentrated in Subarea 48.3. Of the catches reported in 1998/99, 88% had been
reported as fine-scale data, mostly by 10-day periods.
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2.2 A Polishcatch of 254 tonnes was reported from Area 47, in the southeast Atlantic and
outside the CCAMLR Convention Area. The Working Group expressed interest in receiving
biological information on krill caught in this area

2.3 Argentina had reported catches in 1998/99 but no notification had been made to the
Working Group prior to commencement. The Working Group indicated that prior notification
of new entrants into the krill fishery was extremely useful for determining trends in the krill
fishery and all nations intending to enter the fishery should be encouraged to notify the
Secretariat of their intentions.

24  Inthe 1999/2000 season, atotal of 82 913 tonnes of krill have been reported by 5 July
2000. Catches have been reported by Japan (51 508 tonnes; four vessels), Republic of Korea
(3 785 tonnes; two vessels), Poland, (19 093 tonnes; five vessels), Ukraine (823 tonnes; two
vessels) and Uruguay (7 704 tonnes; one vessel). The Secretariat had received no reports of
catches by vessels from other nations. All catches reported were from Area 48
(WG-EMM-00/25).

25  Five Member countries expected to be fishing for krill in the 2000/01 season. Japan
expects to send four vessels and to catch at similar levels to 1999/2000, the Republic of Korea
would send two vessels and expected to catch ~10 000 tonnes, the USA expects to have two
vessels fishing for krill, Russia may send two vessels and South Africa may send one vessel
for 180 days to produce whole krill and produce meal. No information was available from
Ukraine, Poland, Argentina or Uruguay which have fished in recent seasons, and there was
also no further information on the krill fishing venture proposed by Canada, a non-Member
nation, which had been discussed at previous meetings (SC-CAMLR-X VI, paragraph 2.2).

Trendsin Fishery Devel opment
Economics

26  The average wholesale price of krill from the Sydney Fish Market ranged between
A$2.65 and 6.91 per kg in the period between 1992 and 1999 (WG-EMM-00/25, Table 4).
Information on krill prices from markets where larger quantities of krill were frequently traded
was still not available despite requests by the Working Group for these figures
(SC-CAMLR-XVIII, Annex 4, paragraph 2.11).

2.7  The Working Group acknowledged that there were difficulties in accessing economic
information on the krill fishery but reiterated the need for thisinformation. The Working Group
noted that an economic analysis of the relationship between the fisheries for Euphausia superba
and E. pacifica had been produced recently (Yoshida, 1995) which indicates that economic
information on krill fisheriesis available and is reliable enough for predictions to be made from
these analyses. The Working Group strongly encouraged the completion and submission of an
economic analysis of the Antarctic krill fishery so that the economic trends underlying the
development of this fishery can be determined.

Conversion Rates

2.8  Some descriptive information on conversion rates for krill products was presented
(WG-EMM-00/12), but there was little information on the exact conversion rates which relate
the amount of krill caught to the different products of the krill fishery from different fishing
fleets, fishing areas or seasons. The Working Group encouraged the provision of detailed
information on conversion rates of krill from Membersinvolved in the krill fishery.
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2.9  Although data presented on conversion rates from the fishery were largely descriptive, it
was noted that there was additional information in the literature, particularly in the series of
FAOQ reports which have dealt with krill: Budzinski et a. (1985), Everson (1977), Grantham
(1977) and Nicol and Endo (1997) which might allow a more rigorous approach to estimating
the conversion rate of fresh to processed krill. Drs Everson, Miller and Nicol agreed to analyse
the information in these reports and present a summary of the results to the next meeting of the
Working Group.

Fishing Strategies

210 Anayses of haul-by-haul data from a vessel from the Polish krill fishery provided
further information on commercial fishing strategies (WG-EMM-00/17). Between 7 and
9.5 hauls were carried out per day, each lasting 60 to 70 minutes. Hauls during the day were
deeper and had higher catch rates (4.35-9.33 tonnes per haul) than those at night
(0.8-3.33 tonnes per haul). There were also regional and seasonal differencesin catch rates.

2.11 Further information from the Japanese krill fishery included analyses of CPUES and
body lengths, krill trawling positions and by-catch. Relatively stable CPUES, expressed as
catch per haul, may be aresult of efforts to keep catches constant and krill in good condition for
processing. Seasonal movements of the fleet in 1998/99 were associated with changes in
CPUEs and with changesin the length frequency of the catch (WG-EMM-00/57).

212 Kirill trawling positions north of the South Shetland Islands in the period between
1980/81 and 1998/99 were not correlated with krill densities from scientific surveys but were
correlated with scientifically sampled salp densities (WG-EMM-00/58). When salp densities
were high in the scientific surveysthe krill trawlers were found further to the south possibly to
avoid salp by-catch. The Working Group encouraged further devel opment of the model used in
thisinvestigation. Highest by-catch of salpsin the commercial fishery was found in hauls with
low krill catch rates (WG-EMM-00/54).

Assessment of Trends in the Distribution of Fishing

213 Dr Constable proposed that the time series of fine-scale catches shown in
WG-EMM-00/25, Annex 1, was sufficient to examine long-term trends in the distribution of
catches across Area 48 using a multivariate technique known as non-metric Multidimensional
Scaling (nNMDS). Such a technique would allow the Working Group to assess whether
significant shifts were occurring in the pattern of fishing, including location and amount caught
(Appendix D).

214 The Working Group agreed that this procedure may provide a useful tool for
determining when the pattern of fishing might be changing in a particular season or over years,
both in terms of the spatial distribution of catches and their relative location to sensitive areas
and in the amount taken in different areas. The Working Group thanked Dr Constable for
providing this analysis and recommended that the Secretariat explore this procedure further for
the next Working Group meeting. Such exploration could involve examining the relative
sensitivity of the outputs to different data transforms and different spatial scales for pooling the
data, the method by which the results are presented, and the summary information that would
be required to interpret the results.
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Observer Scheme

2.15 At previous meetings, WG-EMM had encouraged implementation of the CCAMLR
Scheme of International Scientific Observation in order to provide information to include in
assessments and also to provide greater insight into ecosystem analysis. The CCAMLR 2000
Krill Synoptic Survey of Area 48 carried out in January and February 2000 (hereafter referred
to as ‘the CCAMLR-2000 Survey’) was seen as a valuable opportunity to obtain information on
the krill fishery for comparison with direct field observations.

2.16 The USA had designated one CCAMLR international scientific observer who had been
accepted on the stern trawler Chiyo Maru No. 5 by Japan. The observer’s scientific report was
tabled as WG-EMM-00/12. In addition, a national observer had reported on activities on the
Ukrainian stern trawler Konstruktor Koshkin in WG-EMM-00/4.

2.17  Other reports on national surveys were tabled indicating that data had been collected in
accordance the CCAMLR scientific observer protocols.

2.18 Prior to the 1999/2000 season, the Working Group had limited success in reguesting
that CCAMLR international scientific observers be placed on krill fishing vessels. It noted with
pleasure that the necessary bilateral arrangement had been set up between the USA and Japan to
effect such placement in 2000. This was the second such venture between two countries.
However, several difficulties had been encountered which the Working Group discussed in
order to provide better guidance for future such arrangements (paragraph 2.29).

2.19 The main problems encountered were associated with the estimation of total catch, the
representivity of samplesfor determination of by-catch, time budgets and factors to estimate the
weight of fresh krill from product weights.

2.20 Currently it appearsthat the total catch is estimated from product weights and that these
may be in error due to inappropriate conversion factors being applied and no account being
taken of discards (see also SC-CAMLR-XVIII, paragraph 2.5). The Working Group
considered this a high priority and requested the Secretariat to obtain information on the
methods used by fishersto determine the total removals.

221 Following WG-EMM in 1999, the Secretariat had developed a questionnaire
(WG-EMM-00/25), seeking information on krill fishing strategies, which had been sent to all
Members on 4 May 2000. The Data Manager reported that no responses had been received.
Thiswas regretted and the Working Group reiterated the urgent need for such information. The
Working Group a so requested that the questionnaire be sent out again with a strong request for
responses particularly from fishers and Members designating observers whether national or as
part of the international scheme.

2.22 Whilst there was value in conversion factors determined from biochemical analyses of
fresh krill and krill products, as outlined in paragraphs 2.8 and 2.9, these should not be seen as
asubstitute for direct estimates from on-board processing. In this context the current procedure
was considered to be inadequate. The Working Group recommended that facilities should be
made on board for observers to make such estimates.

2.23 Dr S. Kim (Republicof Korea) stated that the reported Korean catch was derived from
the mass of fresh krill caught. The krill were immediately frozen into 12 kg blocks, the water
content of which was about 18%. Thiswas equivalent to a catch-to-product conversion of 1:1.

224 The Working Group noted that the catch reporting procedure described in
paragraph 2.23 did not necessarily provide information on the discarded portion of the catch.

2.25 Dr S. Kawaguchi (Japan) indicated that Japanese krill fishing vessels collect and report
catch discards. These are taken into account when reporting total krill catches. The methods
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for reporting landed and processed catches by the Japanese krill fishery have been detailed in
SC-CAMLR-XVIII, paragraph 2.5, along with the current conversion factors for various krill
products in relation to fresh weight.

2.26 The CCAMLR international scientific observer on the Chiyo Maru No. 5 had indicated
that there were problems interpreting the protocols as set out in the Scientific Observers Manual.
The observer was now working elsewhere but had been debriefed by Mr C. Jones (USA) who
would be requested to seek clarification on the nature of the problems. Following discussion
with interested parties, these matters would be set out as a proposal for consideration at the
WG-EMM mesting in 2001.

2.27 The Working Group noted that even though the Scheme of International Scientific
Observation had been in place since the 1992/93 fishing season, this was the first year in which
an observer had been designated under the scheme in Area 48. Whilst welcoming this
development, the Working Group noted that this provided information for only a very small
part of the commercia fishery. Accordingly, the Working Group recommended to the
Scientific Committee that a greater level of implementation of the program, including wider
reporting of observer information, ideally to the extent of including all vessels engaged in the
fishery, should be made. Information provided by national observers should be compatible
with information required under the CCAMLR scheme. This will facilitate comparability of
information provided from awider areal coverage.

2.28 Both the USA and South Africa (see paragraph 2.5) noted an intention to make the
carrying of scientific observers part of the permit conditions for their vessels on entering the
krill fishery.

By-catch of Fishin theKrill Fishery

229 TheCCAMLR international scientific observer on the Chiyo Maru No. 5 had analysed
20 kg subsamples of the krill catch from 22 hauls (WG-EMM-00/12). Five small fish had been
found suggesting that the overall by-catch of finfish was low. However, the observer did not
have free access to the sample catches.

2.30 Thenationa observer working in June-July on board the Ukrainian vessel Konstruktor
Koshkin aso reported on fish by-catch. Several haulsin water 110-170 m deep to the west of
the South Orkney Islands (Subarea 48.2) were found to contain mackerel icefish
(Champsocephalus gunnari) (length range 5-7 cm, maximum 12 cm). The largest catch was at
60°41' S46°23' W where 200 icefish per tonne of krill were taken. At other stations in the
vicinity the catch rate was 1-20 per tonne of krill.

2.31 The Working Group noted that these catch rates did not appear to be large and, in the
case of the Ukrainian information, were confined to a limited area. Thus, as well as providing
information on the potential impact of krill fishing on juvenile fish, the primary reason for the
sampling, the data could a so provide information on the distribution of the juvenile fish. It was
agreed that consideration should be given to stratifying the sampling program to take account of
anticipated density of juvenile fish. It was also agreed that those hauls which had been
examined for the presence of fish larvae should be clearly identified.

Regulatory Framework

2.32 WG-EMM noted that progress has been made in elaborating a regulatory framework for
the development of CCAMLR fisheries (SC-CAMLR-XVIII, paragraphs 7.11 to 7.23).
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2.33 The Commission (CCAMLR-XVIII, paragraphs 10.6 to 10.11) has noted that the
development of a unified regulatory framework for CCAMLR fisheriesis an iterative process
which may take some time to complete. Such devel opment requires consideration of:

(i) stepsin the development of afishery;
(i)  proceduresto guide the development of afishery; and
(iif) designation of statusto different categories or levels of the fishery.

2.34 WG-EMM noted that the Commission had tasked a small ad hoc group convened by the
Chairman of the Scientific Committee with developing the regulatory framework further. It was
agreed that akey consideration of how the current and future krill fishery would fit into such a
framework is of concern to WG-EMM and that the framework is uniform across all fisheries
while accounting for the special needs of individual fisheries. The ad hoc group was therefore
requested to note this concern and to ensure that it is included in the Working Group’s
deliberations.

2.35 WG-EMM also recognised the strategic importance of having a regulatory framework to
guide fishery development and to facilitate the formulation of appropriate management measures
for, and data collection requirements from, a fishery. The ad hoc group was therefore
encouraged in its work.

Regional and Local Surveys

2.36 Over 20 papers were presented to WG-EMM with information on krill derived from
local and regional surveys. These surveys cover a number of years and various research areas
around the Antarctic. The discussion of these papers was structured according to the spatial and
temporal relationship of each dataset to the CCAMLR-2000 Survey that was carried out in
January and February 2000.

2.37 Papersrelating to aspects of the CCAMLR-2000 Survey itself (i.e. those papers that
discuss surveys that formed part of the actual synoptic survey) were considered first. Note,
however, that the presentation of the estimate of B, (i.e. krill standing stock) and variance from
the CCAMLR-2000 Survey are presented in paragraphs 2.84 to 2.95. Papers containing
information on krill that were taken within Area 48 (i.e. within the region covered by the
synoptic survey) and in the same season as the CCAMLR-2000 Survey were considered
second. These papersincluded ancillary surveysthat were carried out within parts of Area 43,
krill data obtained from krill predator studies and observer or commercial fishery data collected
from Area48. Third, datafrom surveys outside Area 48 but still within the same season as the
CCAMLR-2000 Survey were considered. Then any data presented from surveys conducted
within Area 48 in seasons prior to the CCAMLR-2000 Survey were considered. Finaly, data
presented for surveys outside Area 48 in the seasons prior to the CCAMLR-2000 Survey were
considered.

Krill Length-frequency Data, Biomass and Distribution
during the CCAMLR-2000 Survey

2.38 WG-EMM-00/6 Rev. 1 presented an analysis of the krill distribution patternsin Area 48
using data collected by Japan, Russia, UK and the USA during the CCAMLR-2000 Survey in
January and February 2000. A cluster analysis of the krill length data revealed that there were
three geographically distinct clusters of krill found across the Scotia Sea.  Krill forming
cluster 1 were essentially small krill with a modal size of 26 mm and were distributed in the
south and east of the Scotia Sea, from an area adjacent to the South Sandwich Islands up to the
eastern end of South Georgia. Krill from cluster 3, the largest and most mature krill with a
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modal size of 52 mm, occurred in the western oceanic waters of the Drake Passage and the
Scotia Sea. Krill in cluster 2, of asize range intermediate between cluster 1 and cluster 3, were
found in the inshore waters around the Antarctic Peninsula, separating the other two clustersin
the Scotia Sea, and at the northeastern part of the survey area.

2.39 The krill length-density distributions for Subareas 48.1, 48.2, 48.3 and 48.4 are also
presented in WG-EMM-00/6 Rev.1. For the period of the CCAMLR-2000 Survey the
population structure in each of these subareas was very different. The Working Group noted
that, during this survey at least, it appeared that the population structure observed in any
particular subarea was not representative of the overall population structure in Area 48.

240 The Working Group also noted that there were differences between the length-density
distributions presented for the subareas and the length-frequency composition of clusters above.
For instance the lengths of the dominant modal size classes were different. 1t was suggested
that such changes were attributable to differences between presentation of length-density and
length-frequency data. The Working Group recommended therefore that further comparisons
should be undertaken when all the data had been transformed to length-density data.

241 The Working Group aso recognised that care should be taken when conditions
observed in aregional survey were assumed to apply to a much larger management region. The
important role of the large-scale synoptic survey to set local and regional surveysin a context of
variation at larger spatial and temporal scales was re-emphasised.

242 The general pattern observed in WG-EMM-00/6 Rev.1 above, was presented in more
detall in length-frequency data from individual RMT8 net hauls undertaken as part of the
Russian contribution to the CCAMLR-2000 Survey carried out in Subarea 48.4
(WG-EMM-00/33). Three types of krill were identified in this subarea: juvenile krill (modal
sizes 25-29 mm), subadult krill (modal sizes 3549 mm) and mature krill (modal sizes
50-56 mm). A distinct distribution pattern was observed with hauls containing predominantly
small krill occurring to the southwest of the South Sandwich Islands and with the largest krill
occurring to the north of the islands. The maximum krill density (estimated from RMT8 net
hauls) detected within Subarea 48.4 during the CCAMLR-2000 Survey occurred in the
southwest of the survey area (1.67 g/m3). Densities in the north and northeast of the survey
area were generally low (0.005 g/m3). The distribution of acoustic density attributed to
Antarctic krill (defined wherethe difference between mean volume backscattering strength at
120 and 38 kHz was between 2 and 16 dB) aso showed a similar pattern with the highest
density being confined to the southwest of the South Sandwich Islands.

243 Thedistribution of acoustically detected krill was contrasted with distribution of acoustic
backscattering from other zooplankton organisms in Subarea 48.4 (WG-EMM-00/50).
Acoustic backscattering from zooplankton (defined where the difference between mean volume
backscattering strength at 120 and 38 kHz was greater than 16 dB) occurred over the entire area
studied in Subarea 48.4, but formed a greater proportion of the acoustic backscattering in the
northern area of the survey. Backscattering attributed to targets larger than krill (defined where
the difference between mean volume backscattering strength at 120 and 38 kHz was less than
2 dB), and so considered to represent myctophid fish, were observed in the north of the study
areain water associated with the ACC.

Krill Length-frequency Data, Biomass and Distribution during
Ancillary Surveys Conducted in Area 48 in 1999/2000

244 \WG-EMM-00/52 presents length-frequency data obtained during the Korean cruise on
the north side of the South Shetland I1slands during January 2000. These data were collected
with a bongo net with a much smaller mouth opening than the RMT8 used on the
CCAMLR-2000 Survey. Theoverall length-frequency distribution had a modal size of 50 mm
and again very few krill smaller than 40 mm were caught.
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245 WG-EMM-00/10 presents length-frequency data obtained during the Peruvian cruise on
the north side of the South Shetland Islands during January 2000. These data were collected
using Methot and Engel nets (13 of the 15 hauls taken with the larger Engel trawl) rather than
the RMT8 net specified for the CCAMLR-2000 Survey. The overal length-frequency
distribution of krill caught during this survey had a modal size of 49 mm and few krill below
44 mm were seen.

246 Thelength-frequency datafrom the Korean and Peruvian cruises described above are
taken from surveys that cover exactly the same area as the South Shetland Island mesoscale
survey box sampled by Japan during the CCAMLR-2000 Survey. Even though the nets used
in these three studies are different there was a great similarity in the krill sampled both during
the CCAMLR-2000 Survey and in these two ancillary surveys. In all casesit was noted that no
juvenile krill had been sampled.

247 The biomass estimated during the Korean survey of the South Shetland mesoscale
region in January 2000 (WG-EMM-00/52) was 475 000 tonnes (krill density 12 g/m?, CV
14.52%). This estimate appears to be directly comparable, in terms of technique used and
transects surveyed, with the estimate obtained for this region during the CCAMLR-2000
Survey (see Appendix G, Table 25b).

248 Although a biomass estimate was presented for the Peruvian survey of the South
Shetland mesoscale region (WG-EMM-00/10), it was noted that the conversion factor used to
obtain areal krill biomass density was significantly higher than that used during the B,
Workshop for the CCAMLR-2000 Survey. In addition, the survey area was estimated using a
different technique from that used for the CCAMLR-2000 Survey. The Working Group agreed
that this survey result would be a valuable addition to the ancillary survey dataset once these
discrepancies had been removed and encouraged reanalysis of the data.

249 Dr Hewitt informed the Working Group that the USA had conducted an ancillary survey
in the South Shetland Island areain February and March 2000. Densities of krill in the region
of 2025 g/m? had been obtained.

250 WG-EMM-00/55 listed the datasets collected by Japan for the ancillary survey of the
South Shetland mesoscale region in December 1999. Although no data analysis was presented,
the Working Group noted that taken together the ancillary datasets of Japan, Republic of Korea,
Peru and USA provided avery valuable dataset and encouraged the timely analysis of these data
(see @so paragraph 2.124).

251 WG-EMM-00/51 presents information on the length-frequency data obtained during the
AtlantNIRO-BASS Core Programme cruise around South Georgia (Subarea 48.3) in January
2000. This survey repested the Core Programme transects carried out between 1995/96 and
1998/99 by BAS. 1n 1999/2000 krill were generally small (modal size 32 mm) in the core box
to the northeast of South Georgia, while larger krill (modal size 41 mm) were seen in the
western core box to the northwest of South Georgia. Krill density in the South Georgia region
during early January 2000 was generaly very low. In the western BAS Core Programme
survey box the mean net (RMT8) density was less than 0.2 g/1 000 m3, while in the eastern
Core Programme survey box the densities were higher but still low at 1.8-4.7 g/1 000 m3. It
was noted that no concentrations of krill suitable for commercia fishing were detected.

252 The Working Group were informed that further analysis of the South Georgia Core
Programme data collected in this year would be undertaken at a joint analysis workshop
between AtlantNIRO and BAS in Cambridge, UK, in September 2000.

2.53 TheWorking Group recognised that the regional and local surveysin Area 48 during the
same period as the CCAMLR-2000 Survey had provided a rich source of information which
could be used to address questions such as when is the best time to sample the biomass and
characteristics of the krill population.
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Krill Length-frequency Data Collected from Predators
in Area 48 during the CCAMLR-2000 Survey

254 Four papers presented information on the length frequency of krill in the diet of
predators sampled during the CCAMLR-2000 Survey. The size of krill in the diet of fur seals
and penguins (Adélie, chinstrap and gentoo) at Admiralty Bay, South Shetland Islands, is
described in WG-EMM-00/41. The modal size of krill in both fur seal and penguin dietswas in
the 46-50 mm size class, however the penguins took smaller krill than the fur seals. Given the
different time periods when fur seals and penguins were sampled (penguins from December to
February, fur seals from February to March), it was suggested that much of this variability
could be explained by krill growth (approximately 0.1 mm/day).

255 Themean size of krill in the diet of fur seals at Cape Shirreff on Livingston Island in the
South Shetland Islands between December 1999 and March 2000 was 55 mm (SD 3.15)
(WG-EMM-00/59). In this case, visual examination of the weekly length-frequency plots did
not show any obvious evidence of growth, although the lack of apparent growth could be due
to the fact that the krill were approaching their maximum size.

256 Theszeof krill inthe diet of chinstrap and gentoo penguins at this site also showed a
modal value in the 46-50 mm size class in the year of the CCAMLR-2000 Survey
(WG-EMM-00/62). Comparable samples from the two previous seasons had shown that there
had been a consistent increase in the modal size of krill taken during the time series (36-40 mm
in 1997/98 and 41-45 mm in 1998/99).

257 A different pattern was observed for krill length-frequency distributions obtained from
fur seals at Bird Island on South Georgia in the period between July 1999 and early February
2000 (WG-EMM-00/19). Over the winter period (September—October 1999) a single-size
mode of 44 mm krill was present. This mode increased in size during November reaching
50 mm by early December and 58 mm by the end of December 1999. In early December a new
size class of krill (mode 42 mm) appeared and increased in abundance such that it dominated the
population structure by February. Such a pattern of bimodality had been observed in previous
seasons, particularly 1991, 1994 and 1998.

258 The Working Group discussed some of the problems associated with using predator diet
data to obtain information on the population structure of krill. It was noted that, while some
degree of selectivity had been described in previous studies, there was good evidence to suggest
that when small krill are found in net samples they are also sampled by many of the predators.
It was also noted that work on modelling the effect of krill selectivity by predators on
length-frequency distribution of krill in diets was being carried out and would be presented in
due course.

259 TheWorking Group noted that many of the size differences observed in predator diets
fitted well with known differencesin the distribution of krill. Thus size differences of krill
consumed by penguins feeding inshore and fur seals feeding offshore were entirely consistent
with the distribution of krill determined from net sampling. In addition it was noted that
differences in the size of krill taken by fur seals at Cape Shirreff and Admiralty Bay were
consistent with differences in the size and distribution of krill from these sites.

2.60 TheWorking Group also noted that at times there were abrupt changes from one week
to the next in the length-frequency distributions of krill (WG-EMM-00/19). Such changes
could be brought about through the interaction of growth of krill and predator selectivity. The
effect of changes in predator foraging areas or krill transport were also considered, athough
there was no suggestion from satellite tracking of predators at South Georgia that changes in
foraging areas occurred through the season.
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Krill Length-frequency Data from the Commercia
Fishery in Area 48 during the CCAMLR-2000 Survey

261 WG-EMM-00/15 described the size and maturity of krill collected by a CCAMLR
international observer during commercial fishing in Subarea 48.1 during February 2000. Kirill
were sampled from five regions to the northwest of the South Shetland Islands and the average
length of krill was 49.1 mm (modal size 50 mm). Region 3 was located on the shelf to the
northeast of Cape Shirreff and the smallest krill were found at this site (modal size 46 mm).
There was a general trend for larger krill to be found offshore as has been seen previoudly in
this area.

2.62 TheWorking Group noted that the small krill found in region 3 and the somewhat larger
krill found in region 4 (modal size 50 mm) were within the foraging range of penguins and fur
sedls breeding at Cape Shirreff respectively.

2.63 The Working Group recognised that such data from the commercia fishery was a
valuable addition to the data collected from scientific cruises and acknowledged theconsiderable
effort by the Governments of Japan and USA and the Japan Deep Sea Trawlers Association in
setting up such a collaborative venture (see also paragraph 2.18).

Krill Length-frequency Data, Biomass and Distribution from other
Aresas of the Southern Ocean during the CCAMLR-2000 Survey

2.64 The size of krill in the Ross Sea during January and February 2000 was described in
WG-EMM-00/38. The magjority of the krill were allocated to year classes 3+ and 4+ with modal
sizesfor male and female krill of 43—45 and 47 mm respectively. Relatively few krill smaller
than 40 mm were found during the study.

2.65 The geometric mean density of E. superba in the surveyed area of the Ross Sea (from
latitude 70°-77°S and from longitude 167.5°E-178°W) in January and February 2000
determined from 63 net (HPN) haulswas 9.4 g/1 000 m2. This species was found dominating
catches north of 74°S, while Euphausiacrystallorophias dominated in catches south of 74°S.
On 33 hauls carried out south of 74°S, the geometric mean density of E.crystallorophias was
around 3.0 g/1 000 m®* (WG-EMM-00/38). These were a mixture of targeted and oblique
tows.

2.66 The Working Group recognised that data presented in WG-EMM-00/38 had shown the
importance of E. crystallorophiasin the Ross Seawhere it may form a significant proportion of
the krill biomass. The Working Group also noted that it was valuable to be able to separate
these two euphausiid species acoustically (see aso paragraphs 5.1 to 5.11).

Krill Length-frequency Data, Biomass and Distribution from
Area 48 during Y ears prior to the CCAMLR-2000 Survey

2.67 The length-frequency distributions of krill taken by the commercial fishing vessel
Konstruktor Koshkin around the South Orkney Idlands from May to July 1999
(WG-EMM-00/4) indicated that two size groups of krill dominated the catches. The dominant
group with a size between 39 and 45 mm were identified as krill probably from the 1996 year
class, while the less abundant size group between 45 and 51 mm were identified as krill from
the 1995 year class.

2.68 Information on krill length frequency in Subareas 48.1 and 48.2 during March and April
1998 (WG-EMM-00/5) indicated that krill from the successful 1995 spawning season were
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identified in the catches of adult krill. Krill of size 42-51 mm dominated the catches in
Subarea 48.2, while krill of 3846 mm dominated catches in Subarea 48.1. In both areas
juvenilekrill were present only in very small numbers although reference was made to the large
number of krill larvae observed in 1997.

2.69 Length-frequency datafrom the Japanese commercial fishery in Subareas 48.1 and 48.2
during the 1998/99 season are given in WG-EMM-00/57. Plots of krill length sampled at
10-day intervals show that the catch was dominated by krill of size 40-50 mm. Within
Subarea 48.2 there was evidence of some krill larger than 50 mm. Only a very small number
of krill smaller than 40 mm were detected in the net hauls.

2.70 Information on the depth of trawling was available from WG-EMM-00/4, 00/15
and 00/17. Although there is much evidence to show that krill during the daytime are usually
found deeper than during the night (e.g. WG-EMM-00/22) it was evident that sometimes during
the day the commercial fishery fished close to the surface (within 20 m).

2.71 TheWorking Group was informed that near-surface aggregations were often detected in
both the Japanese and Russian fisheries using sonar or echosounder. The implication of this
for acoustic estimates of krill which are usually derived from depths greater than 10-15 m
remains an issue for future consideration and study.

2.72 The scales of interannual variability in acoustic density of Antarctic krill at South
Georgia were discussed in WG-EMM-00/56. The relative importance of temporal and spatial
variability to observed changes in overall mean krill abundance was investigated using an
analysis of variance of the individual survey transect mean krill densities. In the four-year
period from 1996 to 1999, krill density around the northwest end of South Georgia was very
consistent (12—27 g/m2), while krill density to the northeast of the island tended to be higher
than in the west and was highly variable from year to year (11-150 g/m?). The variance over
small temporal and spatial scales (within and between BAS Core Programme boxes in the same
year) was similar to variation between years.

2.73 The Working Group noted with interest the observation that krill density at the western
end of South Georgiawas generally lower than in the east and that this was consistent with the
observationthat the pressure from land-based predators was likely to be higher at the western
end of theidand. However it was also noted that there was far less information on the demand
from pelagic predators, although Everson (1984) indicated that historically whales had been
very abundant at the eastern end of the idand. The Working Group aso noted that the
commercial krill fishery tended to focus on the northeast of South Georgia, although there was
often a westerly movement along the coast as the fishery season progressed (see also
WG-EMM-00/25).

Krill Length-frequency Data, Biomass and Distribution from other Areas
of the Southern Ocean during Y ears prior to the CCAMLR-2000 Survey

2.74 WG-EMM-00/39 presented data on krill size in the Ross Sea in 1997/98, two years
before the CCAMLR-2000 Survey. This Ross Sea survey took place earlier in the season
(December) than the Ross Sea survey in 1999/2000. In contrast to the latter, alarge proportion
(81%) of the krill population was in the size range 40-45 mm (mean length 41 mm) and there
was also a substantial proportion (19%) of juvenile krill (1025 mm; mean length 17.7 mm)
detected in the net hauls.

275 An estimate of krill biomass of 1.95 million tonnes for the Ross Sea area
(22 200 n miles?; krill density 25.6 g/nm?) is presented in WG-EMM-00/37 and 00/39. These
estimates were based on survey track lines which were determined at the time of the cruise
according to where ice was encountered. The three-frequency method was used to separate
E. superba from E. crystallorophias (WG-EMM-00/39).
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2.76  The Working Group recognised the value of these estimates of biomass from the Ross
Seaareawhere relatively little information had previously been available. The Working Group
also recognised that at present there was no precautionary catch limit for krill in the Ross Sea
(Subareas 88.1 and 88.2), but that a survey to undertake an estimate of B, should be
encouraged.

2.77 Dr M. Azzdi (Italy) informed the Working Group that Italy would consider carrying out
such a survey in December 2001. The Working Group thanked Dr Azzali for this offer and
asked that the design and protocols of any survey to estimate B, in the Ross Sea should have
the prior approval of the Working Group. Such a procedure of submitting plans for approval
prior to undertaking the survey had been followed previously for the Australian cruise in
Division 58.4.1 and for the CCAMLR-2000 Survey.

2.78 TheWorking Group therefore requested Italy to bring forward plans for approval at the
WG-EMM meeting in 2001 for a standardised survey design in the Ross Sea.

2.79 A total biomass of 6.67 million tonnes (CV 27%) of krill in Division 58.4.1 in January
to March 1996 had been originally presented in WG-EMM-96/28. Since that time a more
detailed analysis of the survey data had been undertaken and a revised biomass estimate of
4.83 million tonnes (CV 17%) had been calculated (WG-EMM-00/30). The change in the
estimate of the biomass was due mainly to a correction of the absorption coefficient (a) used in
the origina estimate.

2.80 The Working Group agreed that this new estimate of the biomass and CV of krill in
Division 58.4.1 now represented the best estimate available for this division and recommended
that anew vaue of gfor thisdivision should be calcul ated.

2.81 The density of krill found in Division 58.4.1 was very low (5.5 g/m?) in comparison
with many of the density estimates derived for different parts of Area48. However, within this
division the distribution of krill is not homogeneous. The density of krill in the western part of
the division (80-115°E) was approximately twice that in the eastern part of the division
(115-150°E) (WG-EMM-00/30). The proposal to subdivide this division is discussed further
in paragraphs 2.96 to 2.119 and 6.6 to 6.19.

Summary of Observations on Krill Length-frequency Data,
Biomass and Distribution

2.82 The Working Group noted that a consistent pattern had been observed by all the
different sampling techniques utilised within the last few yearsin Subarea48.1. Only largekrill
had been detected and it was generally assumed that these had originated from the last major
spawning episode observed in the area which had taken place in 1994/95 and 1995/96.

2.83 Incontrast, in Subareas 48.2 and 48.3, small krill had been detected in the 1999/2000
season that had not been seen in Subarea 48.1. The Working Group recognised that the more
detailed analysis of the various attendant datasets should be accorded a high priority.

B, Workshop (results from the CCAMLR-2000 Survey in Area43)

2.84 The workshop to analyse data from the CCAMLR-sponsored multinational, multiship
acoustic survey for krill biomassin Area 48 undertaken in January and February 2000 was held
at the Southwest Fisheries Science Center, La Jolla, California, from 30 May to 9 June 2000.
The full report of the workshop was presented in WG-EMM-00/21 Rev. 1 and is attached as
Appendix G. Thisreport was presented to the Working Group by Dr Hewitt, the Convener of
the workshop.
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Data

2.85 Theacoustic data and krill length-frequency data from the surveys conducted as part of
the CCAMLR-2000 Survey by Japan, Russia, UK and USA had been made available prior to
the workshop. In addition, CTD data from Japan, UK and USA were available prior to the
workshop. All these data, including CTD data from Russia, are core datasets and copies of
these data will be stored by the CCAMLR Secretariat.

M ethodol ogy
2.86 Datawere processed through a series of stages which:

 ddineated acoustic backscatter attributed to krill from other sources of
backscattering;

o converted backscatter due to krill to an areal krill biomass density;
» summed areal krill biomass densities over the survey area; and
» estimated the uncertainty associated with an estimate of B,

The methods used are detailed in Appendix G.

Estimate of Krill Biomass for Area48

2.87 The B, Workshop had agreed that the results obtained from the 120 kHz dataset would
be used for the estimation of krill standing stock in Area 48. The estimate of 44.29 million
tonnes (CV 11.38%) (Appendix G, Table 25b) was therefore endorsed as the best available for
Area48.

V ariance associated with Estimate of Krill Biomass

2.88 TheB, Workshop noted that it had only been possible to provide an estimate of the
sampling variance of the survey (Appendix G, paragraphs 4.9). However, it was recognised
that there are other components of uncertainty which should be identified so that they could be
incorporated into the estimation of gusing the GYM. There was insufficient time to provide an
estimate of combined measurement and sampling uncertainty and Dr Demer had offered to
undertake such an analysis and present the results to WG-EMM-2000.

2.89 WG-EMM-00/49 presented this analysis of some of the components of uncertainty in
the CCAMLR-2000 Survey. In addition to sampling variance which is traditionally given for
acoustic surveys, this paper considered uncertainty that could arise from variation in physical
parameter values used in the sonar equation (such as sound speed, absorption and equivalent
two-way beam angle), the effect of noise and the detection probability of krill down through the
water column. Finally uncertainty in the identification of krill, the estimation of TS and the
effect of behaviour such as diurna migration were considered.

2.90 Uncertainty of TS and krill delineation techniques were estimated using a DWBA model
of krill TS and measured distributions of animal lengths derived from the survey and orientation
distributions derived from literature. A combined measurement and sampling variance was
estimated from a simulation which assumed that the three-frequency measurements provided
independent estimates of krill biomass.
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291 Theoverdl variance (CV 11.33%) was similar to the sampling variance (CV 13.38%).
Thus measurement variance may be considered negligible relative to the sampling variance due
to the large number of measurements averaged to derive the final biomass estimate.

292 The Working Group recognised that this was an extremely thorough and
well-documented study which demonstrated how an understanding of the factors contributing to
the measurement of uncertainty in an acoustic survey had improved over the period that acoustic
techniques had been used to estimate krill biomass.

2.93 While such an understanding of the uncertainty attached to acoustic surveys will no
doubt be improved further in the future, the Working Group endorsed the level of uncertainty
derived from this paper as the best estimate available at the present time.

2.94 WG-EMM-00/49 also considered some of the potential sources of bias, such as those
arising from errorsin species delineation or TS, that might arise in the calculation of B,. The
Working Group recognised that there had been insufficient time to investigate thoroughly the
effect of such biases prior to this meeting and requested that such studies should be continued.

295 Inadiscussion ontheidentification of krill using multifrequency acoustics, the Working
Group noted that there is no universal agreement on the exact dua-frequency algorithm to
delineate krill (a different example of which can be seen in WG-EMM-00/37 and is discussed
further in paragraphs 5.5 to 5.7) nor on the most appropriate level of spatial and temporal
integration at which such delineation should occur. However it was agreed that unlike previous
biomass estimates (i.e. FIBEX), the krill delineation algorithm had been accepted by all
participants to the B, Workshop, was totally objective and was believed to represent the best
available to the workshop at the time of analysis.

Estimation of Potentia Yield
Estimation of g

296 Last year, the Scientific Committee endorsed the need to re-estimateg to take account of
the variance in the estimate of biomass arising from the CCAMLR-2000 Survey in the South
Atlantic (SC-CAMLR-XVIII, paragraph 6.40). No other analyses were presented to the
Working Group regarding the revision of other parameters used in the estimation of g,
indicating that only the survey details would be atered in the input parameters to the assessment
of yield (SC-CAMLR-XVIII, Annex 4, paragraph 7.16). The Working Group agreed to
estimate g using the GY M, which had been agreed by the Working Group to be used in place of
the KYM (SC-CAMLR-XVI, Annex 4, paragraph 7.3), and has since been validated by the
Secretariat (SC-CAMLR-XVII, paragraph 5.36). It was noted that the Scientific Committee
had requested Members to participate in evaluatingthe GYM and to submit such tests to the
Secretariat for archiving as appropriate (SC-CAMLR-VII, paragraph 5.36). The Working
Group encouraged Members to continue with this work.

2.97 To this end the Working Group suggested that it would be advantageous to develop a
pro-formaformat for the submission and archiving of any tests of the GY M.

2.98 The Working Group considered whether to incorporate recruitment information more
recent than that used in the estimation of parametersin 1994. It was agreed that more work was
still required before such information could be used (see SC-CAMLR-XVI, Annex 4,
paragraphs 3.27 to 3.29; SC-CAMLR-XVII, Annex 4, paragraphs 4.28 to 4.37). The
parameters used in the estimation of g are given in Table 1. The new survey CV is 0.114.
GYM requires asingle date to represent the survey period; this was taken as 1 February 2000
(see also paragraph 2.106).
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2.99 The Working Group also considered the parameter values used for the fishing season.
Although the Working Group recognised that the krill fishery aso took place currently in the
winter in Subarea 48.3, the fishery is still small compared to the likely estimate of yield. The
Working Group has no information on how the effort will be spread across the year when the
fishery isfully developed. The Working Group agreed therefore that the fishing season should
remain as 1 December to 1 March in the model asit was likely to represent a moreprecautionary
approach than spreading fishing effort throughout the year.

2.100 Theresultsfor Area 48 from running the GY M according to the decision rules were:

recruitment criterion — ‘that the probability that the spawning biomass falls below 20%
of the median pre-exploitation spawning biomass after 20 years should not exceed
10%’ —

¢ =0.118; and

predator criterion — ‘that the median spawning biomass should not fall below 75% of the
pre-exploitation spawning biomass after 20 years —
o = 0.091.

According to the decision rules, the lowest gisused. Thus, the Working Group agreed that the
new gis 0.091.

2.101 The new potential yield for krill in Area 48 is 4.0 million tonnes (g = 0.091, B, =
44.29 million tonnes). The Working Group accepted this as the best estimate of potential yield
available at the present time.

2.102 The Working Group noted that this result is slightly less than the previous Area 48
potential yield estimate of 4.1 million tonnes which had been calculated in 1994
(SC-CAMLR-XIII, Annex 5, Table 2).

2.103 The Working Group discussed a number of factors which were likely to have had an
effect on the estimate of potential yield.

2.104 The Working Group recalled that g, was sensitive to a change in the CV of the B,
estimate but that @, as used in the present estimate, was not (SC-CAMLR-XIV, Annex 4,
paragraphs 4.51 to 5.57).

2.105 Apat from refinements in the algorithm associated with using the GYM
(SC-CAMLR-XVI, Annex 4, paragraph 7.3), the main reason for the decrease in g is the
difference in timing of the surveys used in the model — the KYM had the surveys timed as one
month after the start of the nominal growth period (1 November) whereas this survey
(1 February) isthree months later. Consequently, a reduction in gwould be expected because
of the combined effects of growth and mortality occurring between the beginning of the year
and the survey period (see Appendix E).

2.106 In addition, the GYM uses a single date to represent the CCAMLR-2000 Survey
(1 February 2000, Table 1) although the survey had spanned the period 11 January to
10 February 2000. The Working Group noted that such an assumption had implications for
the calculation of g (see preceding paragraph). Thus a change in the date representing the
survey, changed the estimated value of g The Working Group felt that the date used in the
present calculation was likely to have resulted in a precautionary approach to the assessment
of g(Appendix E, Figure 1).

2.107 The Working Group recommended that the sensitivity of gto changes in the date of the
CCAMLR-2000 Survey used in the GY M should be investigated in the future.
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2.108 The Working Group recollected that tests of the comparability of the KYM and GYM
had been conducted in WG-FSA since 1995 and in WG-EMM in 1997. Given the improved
transparency of the GYM over the KYM, the Working Group recommended that future work
should concentrate on understanding the sensitivity and performance of the GYM to changing
parameter values.

2.109 The Working Group noted that the rationale and methods for estimating and choosing
parameters used in the yield model are embedded in the WG-Krill and WG-EMM reports and
papers presented to those groups. The Working Group agreed that a compiled history of the
yield assessment is necessary to facilitate future calculations and to ensure that a collective
memory of these assessmentsisretained. Thiswill involve collating relevant paragraphs of the
reports, compiling descriptions and the rational e of estimation methods, including mathematical
formulae and algorithms, and summarising the rationale for accepting estimates of the
parameters.  This will be facilitated by completing the archiving of the KYM
(SC-CAMLR-XVIII, Annex 4, paragraph 6.8).

2.110 The Working Group requested that the Secretariat take on the responsibility of compiling
the documentation of the yield model (paragraph 2.109). The Working Group further
recommended that a subgroup should be formed which would coordinate analyses and tests to
be carried out on the GY M in the future (see Table 3).

2.111 Dr Constable informed the Working Group that resources were available at the
Australian Antarctic Division to help participants familiarise themselves with the use of the
GYM. The Working Group thanked Dr Constable for the offer and also expressed gratitude to
the Australian Antarctic Division for the considerabl e effort contributed to the development of
the GYM.

2.112 The Working Group agreed that the same parametersin Table 1 would be used for a
reassessment of g for Division 58.4.1, except for details arising from the BROKE survey,
including the CV (0.17) and the date of the survey (1 February). The results from the GYM
were g = 0.123 and g, = 0.091. The Working Group agreed that the g = 0.091 would be
applied to biomass estimates in Division 58.4.1 to determine precautionary catch limits in that
region.

2.113 The new potential yield for krill in Division 58.4.1 is 0.44 million tonnes (g = 0.091,
B, = 4.83 million tonnes). The Working Group accepted this as the best estimate of potential
yield available at the present time.

Subdivision of Potential Yield in Area48

2.114 TheWorking Group reiterated the requirement to subdivide the potential yield in Area 48
as a method to distribute fishing effort and therefore to reduce the potential impact of
commercial fishing on dependent species.

2.115 At the previous meeting of WG-EMM, a number of alternative approaches to the
subdivision of potential yield for Area 48 had been proposed (SC-CAMLR-XVIII, Annex 4,
paragraphs 8.55 and 8.61). Of these alternatives, the Working Group had considered that the
most feasible in the short term were to subdivide the estimated krill yield from the survey based
on (i) the proportion of survey in each statistical subarea, where proportions are estimated from
the lengths of the survey tracks, and (ii) the area of krill distribution in each statistical subarea.

2.116 The Working Group noted that there had been insufficient time at the B, Workshop to
determine the distribution range of krill from the CCAMLR-2000 Survey dataset. However,
the importance of such an analysis was recognised and should be carried out as part of the
future analyses to be coordinated by the CCAMLR-2000 Survey Steering Committee.
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2.117 An estimation of the proportion of survey in each statistical subarea had been derived at
the B, Workshop where the proportion was estimated from the lengths of the survey tracksin
each subarea (Appendix G, Table 23). However, the Working Group noted that the lengths of
survey tracks estimated in Table 23 contained both the large-scale and mesoscal e transects and
so was biased by the increased sampling intensity within the mesoscale survey areas.

2.118 Thetransect length within each statistical subarea, using the length of the large-scale
transects plus the length of large-scale transects passing through mesoscale regions, was
calculated using the information in Appendix G, Table 23. Theresultsare givenin Table 2.

2.119 Theresults of subdividing the potential yield of Area48 between Subareas 48.1 to 48.4
on the basis of transect length are shown in Table 2.

Subdivision of Division 58.4.1

2.120 Division 58.4.1 is the second largest CCAMLR statistical reporting area
WG-EMM-00/30 presents evidence that thisregion is neither homogeneous in biological nor
oceanographic characteristics. Itis therefore suggested that Division 58.4.1 should be divided
into two approximately equal subdivisions: 80-115°E and 115-150°E. Revised krill biomass
estimates for the proposed west and east subdivisions are 3.04 million tonnes (CV 19%) and
1.79 million tonnes (CV 30%) respectively.

2.121 The Working Group noted that although a significantly greater biomass of krill was
found in the western region, historically the commercial fishery had operated mainly in the
eastern region of Division 58.4.1 for logistic reasons.

Future Work

2.122 The Working Group recognised the unique data resource that was now available from
the CCAMLR-2000 Survey. A steering committee, comprising the principal scientists of the
participating nations, the Convener of WG-EMM and a vice-chair of the CCAMLR Scientific
Committee, was set up to coordinate the analyses of these datasets at future workshops and
intersessionally. The draft terms of reference for this steering committee are given in
Appendix F.

2.123 The Working Group recommended that the regiona and local surveysin Area 48 during
the same period as the CCAMLR-2000 Survey should be analysed to address questions such as
when is the best time to sample the biomass and characteristics of the krill population.

2.124 The analysis of those surveys considered as ancillary surveys to the CCAMLR-2000
Survey could take place as part of the International Coordination Workshop. This workshop
will be convened during the intersessional period by Dr Kim. The final aim of the workshop
will be to construct a time series of krill abundance and distribution through the 1999/2000
season for Subarea 48.1.

2.125 The Working Group recognised that given the participation of several nations at the
above workshop and need for ongoing analysis of the CCAMLR-2000 Survey results, some
prioritisation of tasks was needed. For the moment the Working Group acknowledged that the
CCAMLR-2000 Survey analyses should be given higher priority.

2.126 The DWBA model of scattering has the potential to describe TS more accurately and
precisaly than the presently used relationship of Greeneet a. (1991). However the use of this
model requires amuch better understanding of the orientation of krill in nature. The Working
Group encouraged the collection of such data.
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2.127 The estimation of uncertainty and bias in acoustic survey estimates of biomass has been
refined considerably (WG-EMM-00/49). However, further work on potential biases caused by
presently-used krill delineation techniques are required.

2.128 The Working Group recommended that the proportion of krill occurring near the surface
during daytime should be determined and its effect on acoustic surveys quantified.

2.129 Given the large number of papers submitted to the current meeting of WG-EMM, the
Working Group requested that in future every paper should contain an abstract and two or three
paragraphs after the abstract that highlighted the relevance of the paper to ecosystem analysis,
assessment and management.

2.130 The Working Group requested future presentations on alternative methods to subdivide
the precautionary catch limit.

2.131 The Working Group noted that several nations were involved in genetic population
studies (Australia, Italy, Japan, Republic of Korea, Sweden and UK) for stock identification.
Dr B. Bergstrom (Sweden) volunteered to coordinate an ad hoc Subgroup on Population
Genetics to provide aforum to discuss progress and analyses.

2.132 The Working Group noted that myctophids are likely to form an important part of an
aternative food web to the traditional krill food web. Thereis now the potential to estimate the

biomass of myctophids acoustically and the Working Group encouraged further work on this
topic (see paragraph 4.46).

DEPENDENT SPECIES

CEMP Indices

3.1  Dr Ramm presented a summary report on CEMP indices (WG-EMM-00/26).

3.2  TheWorking Group thanked Dr Ramm and his staff for the significant progress made in
organising and summarising CEMP data. The Working Group noted that recommendations for
improving the CEMP indices (SC-CAMLR-XVIII, Annex 4, paragraph 4.5) had been
undertaken by the Data Manager including:

() summariesof anomalous trends presented in two ways. all variables by site and
all siteswithin subareas by each variable;

(if)  providing electronic data forms (e-forms) for each of the standard methods;

(iii) notifying Members of data requirements and clarifications in submitted datasets,
and

(iv) archiving inactive datasets.

3.3 It was pointed out that e-forms represent significant progress towards preventing
transcription errors and improving the quality of the data.

3.4 It was suggested that a box be added to standard method data forms to indicate if data
were collected according to the standard method protocol. Data providers should check the box
if al data were collected as such. If not, providers should indicate the nature of, and reason
for, any departure from the standard method.
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3.5 Dr Ramm reported that 30 pages of the table listing CEMP data in the database were
eliminated by archiving datasets which had only 1-2 years of data and which did not contain
data for the immediate past season.

3.6 The Working Group reiterated its wish to have updated CEMP data available at
WG-EMM each year. It also endorsed the value of the summaries and pointed out that work
was underway to develop new methods (e.g. composite indices) for examining the data and
focusing on specific questions of interest to CCAMLR.

CEMP Species— Seabirds

3.7  Dr Trivelpiece summarised a preliminary report of SCAR-BBS (WG-EMM-00/16). The
final version of thisreport will be tabled at the SC-CAMLR meeting during October 2000. The
report is the result of aworkshop held in Bozeman, Montana, USA, from 17 to 21 May 1999.
The group met in response to a request from SC-CAMLR for a statistical assessment of
available population data on Southern Ocean seabirds. The criteria used for selection of datato
be analysed were: continuous annual data of 10 years or more duration, discontinuous data of
greater than 10 years duration with at least 50% coverage, and data of sufficient quality to be
used asindicative of trends. The objective of the analysis was to determine whether there were
statistically significant trends in the long-term seabird population data. Twenty-one seabird
species were analysed. Five (four penguins and one albatross) were CEMP species. The
preliminary results of the population trends are summarised below:

Adédie penguins—

Adédlie penguin data were available from east Antarctica, the Antarctic Peninsulaand the
Ross Sea. In east Antarctica (Béchervaise Island, Syowa Station, Point Geologie and
Casey Station), all populations increased significantly from the 1970s-1980s to the
present at 3-4% per annum. At the Antarctic Peninsula (King George, Anvers and
Signy Islands), populations were stable or declining slowly through the 1980s but all
have declined significantly in the 1990s. There were significant non-linearities in the
Ross Sea population data. Cape Royds exhibited a significant linear increase since
1959. Cape Crozier increased from the 1960s to 1987 and has decreased significantly
since, while Cape Bird increased between the 1960s and 1987, declined between 1987
and 1994 and has increased significantly since.

Gentoo penguins —

Gentoo population data were available from three regions. In the Antarctic Peninsula
region, the population at Port Lockroy has increased significantly, whereas the King
George Island population has significant non-linearities in the data due to infrequent,
strong cohorts that arise and dominate the population for 10+ years. This population is
currently near its 25-year low. The gentoo population at Bird Island showed significant
declines over 20 years. The Marion Island population increased significantly between
1975 and 1995, but this trend was based on only three counts. Since 1995, the
population at Marion Island has declined significantly.

Chinstrap penguins —

The populations at King George and Signy Islands exhibited significant declines since
the 1970s, with a greater rate of decline in the 1990s. The small population at Anvers
Island increased significantly between its discovery in the 1970s, and the early 1990s,
with indications that the population has stabilised during the 1990s.

Macaroni penguins —

Population data were available from Marion, Bird and Kerguelen Islands. The Marion
Island population counts are from three small colonies, all of which exhibited significant
declines. Total counts from Marion Island were not assessed as it was felt that the
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3.8

counts had large error estimates associated with them; however, the Marion Island
population as a whole was considered to be relatively stable. Bird Island populations
increased by 20% between 1977 and 1986 but the population has declined by 48% since
then. Thisrepresents a significant 5% per annum decline at Bird Island and the decline
broadly reflects other coloniesin the area, which have declined by up to 50% in the last
20 years. The population at Kerguelen Island was counted from aerial photographs
three times between 1963 and 1999. The results indicate a stable population with a
dight increase over the period.

Black-browed albatross —

Data were available from populations at Bird Island and the Kerguelen Islands. The
Bird Island population declined significantly from 1976 to 1999, with the earlier period
exhibiting the sharpest declines. The Kerguelen population did not show any significant
trend, but the data suggested fluctuations in the population, with an apparent strong
cohort every threeto four years.

The Working Group recognised the thorough nature of this analysis and expressed its

gratitude to SCAR-BBS for bringing it to the attention of WG-EMM. Recommendations
arising from the workshop included:

3.9

(i) Counts need to be standardised, dates of counts need to be included in the
historical database and methods used to obtain counts (e.g. aerial, ground, density
etc.) must be clearly reported.

(i) For the more complete and long-term datasets, investigation of potential
interactions between population size and physical and biological environmental
variables would be useful. Data holders were encouraged to undertake and
collaborate in such work.

(ilf) Comparison of population trends, and timings of population change, across
populations and species on regiona bases would be useful in future
Investigations.

The Working Group noted these recommendations. In order to assist SCAR-BBS with

its future work, the Working Group made the following comments.

() It noted that, in some instances, shifts in distributions of a species or populations
could complicate interpretations of declines. It is, therefore, important, whenever
possible, to place local population countsin aregional context.

(i)  Where possible, it would be helpful if population data and trends of the same
Species among sites were presented at the same scales.

(ili) The Working Group recognised the utility of both statistical and demographic
models to understand the significance of the status and trends in seabird
populations. It may be possible to improve the current statistica models by
developing a system by which each estimate of abundance could be weighted
according to the SCAR Working Group’ s view of the reliability of the estimate.

(iv) Extending this approach, the Working Group suggested that it may be important to
assess the possibility of apparently rapid changes in abundance from current
understanding of the demographics of the species concerned. Therefore, it
suggested that a compilation of demographic information alongside the data about
trends in abundance would alow this type of assessment to be made.

3.10 Severa other papers dealt with issues concerning CEMP status and trends of seabirds.
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311 WG-EMM-00/40 examined chick provisioning and survival among Adélie penguins at
Béchervaise Island. Breeding success and foraging behaviour were summarised for nine
seasons including three poor years. Breeding success was negatively correlated with the
distance of the sea-ice edge from the colony. Males foraged more inshore than females. Food
availability during the guard stage of the breeding cycle was identified as the most important
factor in distinguishing between years of varying food availability. The authors suggest that
competition with fisheries for food, if it occurs during the early chick-rearing period, islikely to
have the greatest impact on the penguin population at Béchervaise Island.

3.12 WG-EMM-00/41reported length-frequency data from diet samples of Adélie, gentoo
and chinstrap penguins and Antarctic fur seals during the 1999/2000 season at the NSF field
camp in Admiralty Bay, King George IsSland. The mean length of krill in the penguin samples
increased by 7 mm between the first and last sampling periods (15 December 1999 to
7 February 2000). This increase was consistent with growth of individual krill over the
sampling period. Fur seal scat analyses of krill carapaces showed a mean krill size of
50-51 mm in the diets between 9 February and 3 March 2000. Both predators diets were
dominated by krill in the 46-50 mm size classes.

3.13 WG-EMM-00/62 summarised seabird research undertaken at the US AMLR field camp
at Cape Shirreff during 1999/2000. Krill length-frequency datafrom diet samples also showed
adominant krill size group of between 46 and 50 mm. A three-year summary of krill sizesin
stomach samples revealed an annually increasing mean size across the period, consistent with
the hypothesis that the krill dominating the diets of the penguins at this site are largely from the
strong 1995 cohort reported to previous meetings of the Working Group.

3.14 WG-EMM-00/13 reported on aspects of the CEMP monitoring program at Bouvetgya
Island by Norwegian researchers in 1998/99. Macaroni penguin populations increased and
chinstrap populations decreased relative to counts in the 1996/97 season. However, it was
pointed out that a substantial portion of the chinstrap penguin colony washed away between the
years, so the lower counts for that species may be due largely to a habitat change. The
chinstrap penguins ate exclusively krill, while macaroni penguin diets were predominantly
composed of fish with krill as an item of secondary importance.

CEMP Species— Pinniped Studies
3.15 Four papers presented information on Antarctic pinnipeds:

() WG-EMM-00/47 presented a general overview of pinniped research at Cape
Shirreff by the US AMLR Program and gave a brief synopsis of conditions for fur
seals at Cape Shirreff in the 1999/2000 season. It reported that indices of
reproductive performance for adult femalesand for the growth of pups at Cape
Shirreff in 1999/2000 were above average.

(i)  WG-EMM-00/48 used a comparative approach to examine how often three species
of otariids exceeded their calculated aerobic dive limits. Such measures can be
used in management of species because they define how close to their
physiological limitsindividuals are working. Dive data collected for Antarctic fur
sedls at Cape Shirreff showed that, for that population, animals are working well
within their physiological limitsfor diving. Therefore, it appears that fur seas
from Cape Shirreff would be able to exploit prey deeper in the water column than
is currently observed.

(i) WG-EMM-00/13 presented an overview of fur seal research at Bouvetgya Island.

Thisincluded the monitoring of adult female foraging/attendance cycles and pup
growth rate using the CEMP standard methods.
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(iv) WG-EMM-00/63 provided areport of the meeting of SCAR-GSS on the status
and trends of Antarctic seal populations. This included Antarctic and
sub-Antarctic fur seals, southern elephant seals and four species of ice sedls. Both
species of fur seal are increasing rapidly. In contrast, elephant seal populations
are declining in the Indian Ocean but are probably stable or increasing slowly in
the Atlantic. Lessis known about current trends in ice seal population numbers.
Results of the current APIS Program will be available in the near future and this
will provide additional information about the status and trends of pack-ice seals.
The report recommended removing Antarctic fur seal (Arctocephalusgazella) from
thelist of Specially Protected Species.

3.16 The Working Group thanked SCAR-GSS for providing the report. It was recognised
that due to the short interval between the SCAR-GSS meeting and the current meeting, there
were several outstanding issues involving the data presented in the text and tables as well as the
clarification of the work conducted at the South Shetland Islands. Prof. Boyd was asked to
liaise with the convener of SCAR-GSS to help ensure that an updated version of the report was
made available for the Scientific Committee.

3.17 The Working Group noted that IUCN was invited to comment on the removal of
Antarctic fur seal from the list of Specially Protected Species and to date no response had been
received by the Secretariat. Itis, therefore, too early for CCAMLR to form an opinion on this
issue. It was also pointed out that areview of IUCN criteria for listing species was due to be
published in October 2000 and this new information would be important to review the status of
the Antarctic fur seal.

3.18 DrR. Holt (USA) informed the Working Group that contrary to information presented
in the text of the report, the US AMLR Program had conducted a census of all known fur seal
pupping sites at the South Shetland Idlands at approximately five-year intervalssince 1987. He
further indicated that it was US AMLR’s intention to conduct a fur seal census of the South
Shetland Islands in the near future. The Working Group agreed that documenting popul ation
changesin Antarctic fur sealsin the South Shetland Ilandsis a high priority.

Predator Abundance Surveys

3.19 Discussion continued concerning the importance of estimating predator abundance
regionaly, giving high priority to standardising methods. Surveys of predator populations are
needed to anchor the observed small-scale population trends at research sitesin alarger regional
context. It was suggested that a workshop on methodology was needed to assess problems
associated with conducting large-scale (regional) population counts. The Working Group
endorsed the idea of such aworkshop.

3.20 It was noted that predator surveys should not be confined to penguins and seals but
should include whales. Input by the IWC would be required and the Working Group noted that
CCAMLR should continue to request updates on whale population abundance and information
relevant to estimating krill consumption from the IWC.

Non-CEMP Species

321 WG-EMM-00/16 summarised the population trends of several non-CEMP seabird
monitoring species that are of interest to the Working Group. King penguin populations at
Crozet and Heard Islands have all shown significant increases over the last 20 to 30 years.
Albatross populations at three sub-Antarctic Islands (Marion, Kerguelen and Possession) have
all shown population increases since the 1980s, after significant declines in the 1970s.
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However, the wandering and grey-headed albatross populations at Bird Island have exhibited
significant declines since the 1960s. Giant petrel populations decreased at Marion Island,
Mawson Base, and at several northern Antarctic Peninsula sites, whereas increases were
reported at Possession and Anvers Islands.

3.22 Thesdignificant declinesin many of the giant petrel populations were thought to be due to
disturbance from nearby bases. The largely undisturbed population on Anvers Island was
reported to have increased significantly; however, this population exhibits large interannual
variability inthe breeding population size. The Working Group noted that this dataset was
based on chick counts, not breeding pairs and, therefore, caution was advised in interpreting the
population trend at this site.

3.23 The Working Group noted the lack of population data for many petrel species,
particularly the white-chinned petrel, asit is the most commonly killed seabird in the longline
fishery.

324 WG-EMM-00/8 and 00/9 presented information of the diets of shags from Laurie
Island, South Orkney Islands and the Danco Coast of the western Antarctic Peninsula
respectively. The authors examined regurgitate pellets over four years at Laurie Island and
reported the diet consisted of benthic fishes, molluscs and polychaetes in order of importance.
They found significant interannual differences in the size classes of fish in the diets. The data
from the Danco Coast was confined to the 1997/98 season. Results showed significant
intra-annual differences in the size classes of fish in the diets. The authors suggest that data
from shag diets might provide valuable information on the status and recovery of exploited fish
stocks.

325 WG-EMM-00/11 examined the diet of snow petrels at Laurie Island during the
chick-rearing period of the 1997/98 austral summer. Fish (myctophids) dominated the diet and
krill was of secondary importance.

3.26 WG-EMM-00/36 reported a southerly range extension for the greater shearwater to the
vicinity of the South Sandwich Islands in 1999/2000 and suggested this may signal a
southward shift in the location of the Polar Front.

Indices of Key Environmental Variables

3.27 TheWorking Group considered various aspects of the environment with regard to topics
relevant to fishing operations, topics relevant to spatial and temporal variability, and topics
relevant to 1999/2000, the year of the CCAMLR-2000 Survey.

Environmental Influences on Fishing Operations

3.28 Environmental data from the national observer on board the krill fish cannery
supertrawler Konstruktor Koshkin are reported in WG-EMM-00/04. This report considered the
period from May to July 1999 when fishing operations were centred around the South Orkney
Islands. It contains a description of meteorological conditions, details of sea-surface
temperature, information about sea-ice, and summaries on the presence of icebergs. The report
noted that the presence of drifting sea-ice complicated fishing operations during the night, but
did not interfere with operations during the day. It also noted that wind strength and sea state
did not interfere with fishing operations until July, when storm force winds became more
frequent.
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3.29 TheWorking Group noted that environmental information related to fishing activities
was extremely useful. It provides evidence that will help the Working Group understand spatial
patternsin the distribution of fishing effort and understand temporal patternsin the partitioning
of fishing operations. The Working Group encouraged the presentation of similar contributions
at future meetings.

Spatial and Tempora Environmental Variability

3.30 Dataabout spatial structure in the environment for Division 58.4.1 are reported in
WG-EMM-00/30. Much of the information derives from a combined physical—biological
survey for krill that was carried out during 1996 by the RSV Aurora Australis (Australia)
(BROKE) and which has been presented at previous meetings of the Working Group (e.g.
WG-EMM-96/29). WG-EMM-00/30 provided an overview of the circulation in the BROKE
region (80°-150°E; 63°-66°S) presenting information to support the existence of a cyclonic gyre
in the west (80°-115°E) of the area. Data from drifting sea-ice and from satellite-derived
measurements of primary production (chla) indicate the quasi-permanent status of the gyre. The
paper highlights physical and biological differences across the region and suggests that the west
of the region (80°-115°E) supports higher levels of biological production than the east
(115°-150°E). The paper noted that the ACC is further offshore in the area of the gyre and
concluded that the structure in the environment is probably a reflection of average summer
conditions.

3.31 TheWorking Group noted that partitioning Division 58.4.1 on the basis of the physical
environment would produce approximately evenly sized subdivisions and that this would be
appropriate (paragraphs 2.120 and 2.121).

3.32 The Working Group aso considered information relating to tempora variability,
including indices of thermohaline structure in Area 48. In this respect, WG-EMM-00/34
detailed variability at South Georgia, the South Orkney Islands and at the South Shetland
Idands. Variability at each of these locations was represented by a single CTD station that had
been occupied on a number of past occasions. At each location the thermohaline structure was
observed to vary between years, with structure restricted to a limited number of thermohaline
states.

3.33 Tempora variability in the environment and the measurement of aspects that could have
adirect effect on dependent species was also considered. Specific measurements have been
discussed at previous meetings (e.g. WG-EMM-98/06; WG-EMM-99/12) and have led to the
development of new standard methods for indices of F1 (searice viewed from a CEMP site), F3
(local weather) and F4 (snow cover). Earlier meetings of the Working Group have reviewed
F1, F3 and F4 (SC-CAMLR-XVIII, Annex 4, paragraph 8.86) and have suggested that it is not
necessary (or appropriate) for Members to submit data in support of F3 to the CCAMLR Data
Centre. However, WG-EMM-00/27 concluded that, given longer time series of data, it would
be possible to derive meaningful CEMP parameters from automated weather stations. In
preparation for approval by the Subgroup on Methods, WG-EMM-00/27 presented data from
Béchervaise Idand and from Edmonson Point as examples of F1, F3 and F4. The paper aso
presented information from microwave satellite data from the US National Snow and Ice Data
Center that could help provide meaningful indices about sea-ice cover adjacent to CEMP sites.
The Working Group welcomed the new information and encouraged further developments.

3.34 Tempora variability in average monthly atmospheric conditions is considered in
WG-EMM-00/35. The paper used principal components analysis to examine variability in
atmospheric pressure between 1970 and 2000, making preliminary conclusions that cyclical
patterns (2—3 years and 4-6 years) were present in the atmosphere and that both zonal and
meridional variability were important. WG-EMM-00/35 noted the existence of anomalous
atmospheric conditionsin the late 1990s, and suggested that these could have an impact on the
ACC.

140



The Environment in 1999/2000; the
Y ear of the CCAMLR-2000 Survey

3.35 Information about the environment during the year of the CCAMLR-2000 Survey was
presented in a number of papers. Available information related to CEMP environmental
indices, to satellite remote-sensing and to information from research vessels.

3.36 The CEMP environmental indices F2a (September sea-ice cover), F2b (proportion of
year ice free), F2c (time sea-ice is within 100 km of a CEMP site) and F5 (sea-surface
temperature) provide a standardised description of the environment. In considering the most
recent index values presented in WG-EMM-00/26, the Working Group noted that virtually all
were within normally observed ranges. Only the most recent value for F2b at Béchervaise
Island deviated from the normally observed range. The Working Group also noted that the
recent values for F2a were negative in Subareas 48.1, 48.2 and 48.3, but that the values were
not sufficiently negative to be classed as deviates.

3.37 In considering the CEMP indices presented in WG-EMM-00/26, the Working Group
noted that long-term baseline datasets were important, but that no current definitions were
availablethat would help determine the minimum time period needed to provide adequate
baselines. The Working Group also noted that recognition of trends away from baseline data
could be difficult in certain circumstances.

3.38 Information derived from US NOAA satellites detailing sea-surface temperatures across
the Scotia Sea was presented in WG-EMM-00/55. 1n addition sea-surfacetemperaturesderived
from GOES-E and MEOSAT-7 satellites were presented for the South Georgia region in
WG-EMM-00/20. This paper presented information for the period 1999/2000 as well as for a
limited number of previous years (1989/90 and 1990/91). After deriving monthly anomalies,
the paper concluded that the area to the north of South Georgia was colder during the period of
the CCAMLR-2000 Survey than it was during the comparable time of the historical data.

3.39 Information collected from research vessels participating in regional surveys undertaken
in Area 48 (WG-EMM-00/51 and 00/52) and participating in the CCAMLR-2000 Survey
(WG-EMM-00/21, 00/33 and 00/52) were considered by the Working Group.

3.40 In January 2000 the RV Onnuri (Republic of Korea) undertook a physical-biological
survey in the vicinity of the South Shetland Islands (WG-EMM-00/52). This survey covered
the South Shetland Island mesoscale strata of the CCAMLR-2000 Survey. CTD results from
the survey showed a clear delineation in the hydrographic structure; this was manifested as
distinct offshore and shelf/coastal regions. Offshore water showed a strongly defined
temperature minimum near the surface, with the presence of warmer CDW at greater depths.
Over the shelf, coastal water was cooler at depths with no evidence of CDW. Preliminary
results from an ADCP were also discussed.

3.41 During January 2000 the RV Atlantida (Russia) undertook a mesoscale survey to the
north of South Georgig; this is described in WG-EMM-00/51. The survey covered the same
mesoscal e areas previously occupied by the BAS Core Programme which has been reported to
the Working Group in past years. The oceanographic environment during the occupation of the
RV Atlantida showed considerable similarities with the structure previously described for the
region; evidence of astrong shelf-break front and of mesoscale structure was evident in the
data. Further analysis of the survey will be undertaken during a joint BAS-AtlantNIRO
workshop in the near future.

3.42 Following the mesoscale survey at South Georgia, the RV Atlantida participated in the
CAMLR-2000 Survey occupying the strata mainly located in Subarea 48.4 (WG-EMM-00/33).
CTD data collected during the survey showed that conditions reflected the complex
hydrographic structure determined during previous occupations of the area by Soviet Union and
Russian survey vessels (1977, 1987 and 1990). Specifically, waters from the Weddell gyre
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(including waters of the Weddell Scotia Confluence) occupied much of the area surveyed. The
warmer watersof the ACC occurred to the north and northeast of the survey area. The paper
notes that the main concentrations of krill were associated with the colder Weddell-influenced
waters.

3.43 CTD datafrom the RV Atlantida were not available during the CCAMLR-2000 Survey
B, Workshop, however they have now been combined with the CTD data from the Kaiyo Maru
(Japan), the RRS James Clark Ross (UK) and the Yuzhmorgeologiya (USA) in preparation for
future analyses.

344 WG-EMM-00/21 described the CCAMLR-2000 Survey B, Workshop including details
of the indices collected to describe the physical environment (Appendix G, Table 5). At the
workshop the CTD dataset collected by the Kaiyo Maru, the RRS James Clark Ross and the
Yuzhmor geol ogiya was considered. When combined with the CTD data from the RV Atlantida,
the dataset isthe largest synoptic physical description of the Scotia Sea since FIBEX. The data
were collected to previously agreed protocols using standard instrumentation and are of a very
high quality. Though the station spacing was insufficient to resolve mesoscal e features such as
eddies, the datawill allow large-scale environmental features to be mapped across the Scotia
Sea (Appendix G, paragraphs 2.35 to 2.38).

Analytical Procedures and Combination of Indices
Combining Indices

345 Since the meeting of the Subgroup on Statistics in 1996, WG-EMM has been
encouraging work to further develop CSls aimed at combining the many predators indices
determined in CEMP into a single index. At its 1998 meeting, WG-EMM requested that
differences in approaches to estimate the CSI covariance be addressed (SC-CAMLR-XVII,
Annex 4, paragraphs 7.1 to 7.4). Following results presented to WG-EMM’s 1999 meeting, a
number of key issues relevant to further consideration of the development and use of CSIs were
identified (SC-CAMLR-XVIII, paragraphs 6.6 and 6.7).

346 WG-EMM-00/18 presented updated values for the CSls of various land-based predators
at Bird Island. The study focused on the indices which are most likely to reflect the food
supply during the summer season. The resultsindicated that indices from land-based predators
did not vary significantly from normal during 1999 or 2000. However, the low breeding
population size of land-based predators in 2000 was not taken into account since thisis more
likely to be influenced by environmental conditions during the preceding winter. Consequently,
the data presented only give an indication of food availability concurrent with the breeding
Season in each year.

3.47 WG-EMM noted that the information presented in WG-EMM-00/14 showed that 1984
and 1994 were years with particularly low predator performance followed by 1991 and 1978.
This observation was consistent with previous analyses presented (e.g. WG-EMM-99/40) and
future analyses along similar lines were encouraged.

348 WG-EMM-00/46 presented an algorithm to estimate the energy and carbon budgets for a
variety of land-based predators. The algorithm provides a way to examine the overal
consumption of prey by land-based predators and, using different input data, it would be
possible to develop it further on a regional basis taking into account current knowledge on
predator movement and distribution. The approach could also be adapted to other predator
species such as fish or squid.

349 WG-EMM noted that the approach outlined in WG-EMM-00/46 was most sensitive to
variability in predator demographic parameters. However, predator consumption rates can still
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be estimated with areasonable level of confidence even when there isrelatively high uncertainty
associated with many demographic parameters. The Working Group encouraged further
development of the algorithm, particularly as it may provide another index of the functional
linkages between predators and prey.

350 WG-EMM-00/14 isacomplete and revised version of work presented to the WG-EMM

Subgroup on Statistics in 1997 and to WG-EMM in 1998. It presents a potential method for
combining CEMP data into a single index for individual predator, prey and environmental

parameters. Various criteriafor including parametersin a single index were discussed. It was
noted that the power of the procedure adopted by WG-EMM in 1996 to detect anomalies in
CEMP data declines to low levels when more than a few anomalous levels are apparent in the
data. The paper presented an iterative procedure using estimates of the mean and variance of the
baseline datatime-series. This approach was found to demonstrate consistently better statistical

powers for combining CEMP data, regardless of the accumulation of anomalies.

3.51 Indiscussing the results presented in WG-EMM-00/14, the Working Group noted that
an approach had been outlined for the further development of CEMP indicesin their application
by CCAMLR. It was agreed that further development of CEMP indices should be encouraged.
Based on suggestions presented in WG-EMM-00/14, the Working Group endorsed the need to
address the following issuesin the further development of CEMP indices.

(i) Definethe classes of index behaviour to be detected by the indices.

The obvious candidates are changing variability (range), trends, shifts and
changes in the frequency of anomalies.

(i)  Select the normalising transformations required for various parameters.

(iii) Select abaseline dataset.
This dataset will be used to estimate the centering matrix for the multivariate data
and the variances to be used in transforming the data into an approximately
standard multinormal distribution. From these data, the covariance/correlation
matrix can be estimated. As a stopgap, any missing correlation coefficients could
be filled in from other data series if necessary. The parameters within an index
should al be positively correlated. If they are not, their role in the formation of an
index requires consideration. Examine the datafor seria correlation.

(iv) Examinethe statistical properties of the proposed index, including, for example:
(8 detecting anomalies,
(b) effects of missing datain various scenarios;

(c) effectson the index of the variability due to sampling versus that due to
intrinsic variability;

(d) effectsof serial correlation;

(e) effectsof non-linear correlations between parameters;

(f)  plotting the indicesin the form of ‘ control charts —
two types of charts could be examined:

* based on an index, with criticad bounds (useful for displaying
anomalies); and
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*  based on renormalised cumulative sum of the indices—a‘cusum’ chart
(useful for detecting the effects of a systematic shift in mean level). A
randomisation procedure could be tested for the identification of drift.

(v) Examine the power of the indices to detect phenomena of interest, including, for
example:

(8 consideration of the appropriate levels of the probability of making type |
and type Il errors — type Il errors may have more important consequences
than typel;

(b) theeffect of the length and stability of basdline data;

(c) consideration of whether all parameters should have their normal range
defined purely statistically, some parameters may have their anomalies
defined on biological grounds,

(d) correlation between the three indices (predator—environment—prey);

(e) examination of possibleimprovements in the design of the CEMP Program
to increase the power of the indices. This would include the exploration
of experimental designs such as before-after-control-impact designs
(Constable, 1992); and

(f) examination of how the indices could be included in the development
of quantitative management advice (see Constable, 1992 for further
discussion).

3.52 The Working Group recognised that the above represents a substantial program of
work, but it should be feasible to make considerable progress over the next few years.

3.53 WG-EMM-00/60 addressed general questions relating to the ecosystem approach for
managing CCAMLR fisheries, particularly for pelagic species such as krill. The paper focused
on three general questions which included consideration of

(i) How do pelagic fisheries impact incidentally on the ecosystem?
(i)  What are the conservation objectives for predators of fished species?
(iif) What approaches might be considered for achieving the conservation objectives?

3.54 In addressing conservation objectives for predators, WG-EMM-00/60 outlined general
objectives asrequired by Article 1l of the CCAMLR Convention and indicated an approach for
the development of operational objectives. To achieve conservation objectives, the paper
suggested that estimates of total average production could be formulated as abasisfor:

(i)  assessment of precautionary yield using predator criterion;
(i) monitoring ecosystem function; and
(iif) undertaking ecosystem assessments.

3.55 In carrying forward the approach outlined above, WG-EMM recognised that various
operational objectives and performance criteriashould be elaborated. Members encouraged the
development of such aspects, taking particular note of how uncertainty could be taken into
account in the formulation of decision rules for management purposes. In this regard, it was
agreed that areview of CEMP parameters and their potential utility in management proceduresis
timely. Further discussion on this point is contained in paragraph 3.51.
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Future Work

356 The Working Group discussed the need for additional information about predator
populations. Thiswas a high priority because of the need to:

(i) place the long-term monitoring of predator populations within a wider regiona
context;

(i) provide information about the status and trends in abundance of key species
together with appropriate confidence intervals on these estimates; and

(ili) as outlined in WG-EMM-00/46, provide accurate estimates of the total prey
consumption by predators to better determine the level of competition between
predators and the fishery.

3.57 TheWorking Group looked forward to receiving information on pack-ice seals from
APIS, and also saw a need to update estimates of Antarctic fur seal abundance at the South
Shetland Islandsand to include pelagic predators such as whales by requesting input from the
IWC.

3.58 The Working Group considered that the estimation of predator abundance was of
sufficiently high priority that there should be a degree of coordination of survey effort and
methodology throughout the CCAMLR community. There was a case for carrying out a
synoptic survey of land-based predator populations, although it was also noted that several
national programs were already planning regional surveys. The Working Group encouraged
these initiatives and asked each program to submit a brief outline of their objectives to
Dr Constable so that he can collate these and report to the Scientific Committee about the
present level of activity. He will also consult with Working Group members and prepare a
potential outline for the development and timing of a synoptic estimate of land-based predator
populations.

3.59 TheWorking Group agreed that the following conditions would probably have to be met
before such a survey could be seen as a practical option:

(i) @l potentia participants would have to participate in a workshop to decide on
methodol ogy;

(i) aset of methods would probably have to be adopted to match the logistics and
circumstances of each program or region;

(iii) therewould have to be prior agreement such that estimates from different regional
surveys could be combined and a standard procedure for calculating the error on
estimates would have to be agreed; and

(iv) since many methods will rely on counts of the breeding population, there will be a
requirement for demographic datato alow estimation of the size of portions of the
populations that cannot be counted directly.

3.60 TheWorking Group agreed that monitoring of the key environmental variables identified
in the CEM P standard methods should continue.

3.61 Future analysis of the CCAMLR-2000 Survey oceanographic results was encouraged
particularly in respect of improving identification and definitions of key hydrographic features
such as oceanic fronts.

3.62 The ground truthing of CEMP-derived indices of sea-ice distribution should continue
using available satellite telemetry data on sea-ice.
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3.63 Work on theissuesidentified in paragraph 3.51 is encouraged with aview to facilitating
future consideration of the application of CSlsto CEMP data. In this respect, it is proposed
that WG-EMM’ s next meeting will devote some time to aworking session on the application of
CSlsand Members experiencein their use.

3.64 Prof. Boyd will liaise with SCAR-GSS in order to convey the various views and
queries expressed by WG-EMM in paragraph 3.16.

ECOSY STEM ASSESSMENT

4.1  TheWorking Group considered the format of this item and agreed that there were four
main components to the following discussion. The first component considered the krill-centred
interactions that may be of interest to managing the krill fishery within the context of Article 1l
of the Convention. The second involved fish and squid interactions and the third involved an
assessment of the krill-centred ecosystem. The fourth involved further approaches to
ecosystem assessment. In this connection, the Working Group also noted the request from the
Scientific Committee (SC-CAMLR-XV 11, paragraphs 6.21 and 6.22) for guidance about status
and trends of resources, dependent species, environmental variables, fisheries and also about
the interactions between these components of the ecosystem. In the first three of these
components of the discussion the Working Group addressed a series of key questions.

Krill-centred Interactions
Implications of Krill Distributions

4.2  TheWorking Group addressed the question ‘What are the implications of geographical
distribution for assessing which sections of the krill population are being exploited by the
fishery and predators?. In combination with this, the Working Group also addressed the
question ‘What is the interaction between krill distribution and oceanography? .

4.3  The geographical stratification of the krill population is an important part of the
ecosystem assessment of krill-centred interactions because a knowledge of which sections of
the krill population are being exploited by both the fishery and predators has implications for
management. Results from the CCAMLR-2000 Survey (WG-EMM-00/6) provided a
comprehensive overview of the structure of krill populations in the Scotia Sea based on
length-frequency distributions. It suggested, in particular, that krill to the south and east of
South Georgia may be distinct from the populations in the remainder of the Scotia Sea, at least
in terms of their length structure.

44  The CCAMLR-2000 Survey results (WG-EMM-00/6) also supported the view that, at
the Antarctic Peninsula (Subarea 48.1), krill populations may be stratified according to the
oceanography. Based on analyses of krill length frequencies from the fishery
(WG-EMM-00/4), there was less certainty of congruence between krill distributions and
oceanography to the east of the Antarctic Peninsula (Subarea 48.2). Although work relating the
krill population structureto the oceanography from the CCAMLR-2000 Survey is still at an
early stage, the Working Group welcomed and encouraged forthcoming analysis of the
relationship between krill distributions and oceanography.

45  WG-EMM-00/6 also showed that there were few small krill in the region of the Antarctic
Peninsula during the 1999/2000 season and this was supported by information about krill size
from the diets of penguinsin the region (WG-EMM-00/41). Thisis evidence of another year in
which there has been poor krill recruitment in the region. Low levels of recruitment have now
been recorded for the past three seasons.
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4.6  Thereasonsfor continued low recruitment are unclear, although variations in the extent
of winter sea-ice are a possible cause. However, there was aso a recognition that the spatial
separation of age classes could lead to an impression of low recruitment at the Antarctic
Peninsula. Smaller size classes of krill were present to the east of the Antarctic Peninsula
(Subarea 48.2) (WG-EMM-00/6) and it is possible that there may be a relationship between
these small krill and the large krill at the Antarctic Peninsula (Subarea 48.1).

4.7  Further information was available about the current status of the krill-centred ecosystem
at South Georgia based on krill length-frequency information. Data from the CCAMLR-2000
Survey (WG-EMM-00/6) and aso from the diets of fur seals (WG-EMM-00/19) showed that
small krill were present in the region of South Georgia during summer. There was uncertainty
about the origins of these small size classes, which were absent from the Antarctic Peninsula
(Subarea 48.1) region. While it is possible that these krill may have originated from the
Weddell Sea, the Working Group considered that further analysis of both the associated
oceanography and the length-frequency distributions would be required before any conclusion
could be reached.

4.8 WG-EMM-00/51 also noted that during January 2000, krill to the east of South Georgia
were smaller than those to the west. This difference appears to be related to differences in
origin in that smaller krill were associated with Weddell-influenced waters to the east, whilst
larger krill were associated with ACC waters to the west.

4.9  Theinformation from the diets and performance of fur seals at South Georgia suggested
that there had been a transition from a domination by large krill during the early summer
(October—December) to small krill during the middle to late summer (January—March), linked to
changes in availability of krill over that period (WG-EMM-00/19). It was unlikely that this
change had been caused by the fur seals shifting to new foraging locations so it was likely that it
represented a progressive shift in the composition of the krill populations in the region through
the summer. Further work isrequired to assess how the availability and size structure of krill in
the predator foraging areas may be influenced by small-scale changesin oceanography of the
region. Thismay affect the degree to which the predators have access to the earlier portion of
the krill population which appears to have different properties than the west (WG-EMM-00/56).

Predator Responses to Changesin Krill Abundance

4.10 The Working Group addressed the question ‘What are the implications of apparent lack
of recruitment at the Antarctic Peninsulafor predators and the fishery? .

4.11 Although there was no evidence from the CEMP indices (WG-EMM-00/26), and from
other papers placed before the Working Group (WG-EMM-00/41, 00/47 and 00/62), that the
breeding performance of those popul ations were reduced in the current year, it was still possible
that predators were exploiting a declining stock of krill at the Antarctic Peninsula. If this
continued, it was likely that responses from the predator populations would be observed.

4.12 Sincethe response of krill predators to changes in krill populations was likely to be
non-linear, there was a possibility that continuing lack of recruitment to the krill population will
lead to declinesin predator reproductive rates. However, the Working Group also recognised
that occasional declinesin reproductive rate were unlikely, of themselves, to lead to declinesin
the predator populations. Only if food continues to decline over a protracted period and there is
asuccession of yearsin which there is alow predator reproductive rate will there be a need to
examine possible remedia measures.

4.13 There was arecognition that predator reproductive rates were most likely to respond to
reductions in food before some other demographic variables, such as adult survival rate or
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recruitment. At present the Working Group has insufficient information to be able to
distinguish between the effects of food shortages on reproduction as opposed to recruitment or
adult survival.

Diet of Krill Predators

4.14 The Working Group considered the question ‘Is there evidence of long- or short-term
changes in the diets of krill predators that might suggest changes in the ecosystem or in krill
availability? .

4.15 WG-EMM-00/13 showed that, at Bouvetaya, Antarctic fur seals and chinstrap penguins
fed predominantly on krill. Macaroni penguin diets also included krill as a major component.
The Working Group welcomed these additional data from this site which is recognised as a
krill-centred ecosystem that currently has no fishery. As such, the site provides an important
comparison with other regions in which a krill fishery exists. These data provided further
evidence of the importance of krill in the diets of predators at Bouvetaya.

416 WG-EMM-00/47 and 00/62 examined the diets of Antarctic fur seals and gentoo and
chinstrap penguins at Cape Shirreff (Subarea 48.1). Krill was the dominant component of the
diet although, amongst fur seals, there was more fish and squid in the diet than had been
observed in the previous year.

4.17 Withreference to WG-EMM-00/19 which showed a change in the diet of Antarctic fur
seals at South Georgia from large to small krill through the breeding season, the Working
Group considered that this was most likely to have been caused by changesin theavailability of
different size classes of krill through the summer. However, it is possible that these changesin
the diet of fur seals could be due to changesin the selection of prey by the predator.

4.18 Predators have the potential to actively select prey of differing quality. At South
Georgia, Antarctic fur seals often feed on myctophids later in the breeding season which could
be explained by myctophids moving into the region. Consistency of foraging locations among
individuals within a breeding season suggests that this may indeed be the case because there is
no evidence that fur seals are travelling elsewhere to access myctophids. At Cape Shirreff, fur
sedls are observed to forage closer to shore when myctophids begin to appear in the diet.

4.19 Alternative components in the diet haveimportant implications for understanding both
how krill predators are likely to respond to reductions in prey and to our understanding of
aternative energy pathways. These alternative pathways may have unforseen implications for
the dynamics of the ecosystem.

4.20 Itis, therefore, important to understand how predators select prey. Two alternatives
were discussed. One involved predators switching foraging strategies to hunt for particular
types of prey under each strategy. The alternative is that predators maintain a consistent
foraging strategy involving hunting for specific size classes or patches of prey which are
economical for the predator to exploit. This latter strategy does not imply that predators will
forage for a particular species or type of prey. The importance of this distinction is that, in the
former case, predator diet may not reflect the availability of prey because predators may switch
foraging strategies for reasons other than to hunt the most abundant prey. In the latter case
predator diets are more likely to reflect the natural density of prey in the foraging area. It was
recognised that the balance between these aternatives may differ among predator species but
there is currently too little data available to decide which of these possibilities was the most
likely in each case. Several ongoing initiatives are likely to help to narrow down the answer to
this problem.

4.21 The Working Group concluded that there was still insufficient knowledge of predator
feeding tactics to be able to conclude that there was evidence of short-term changes in krill
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density from predator diets, athough the evidence to date suggests that it may be possible to
make progressin thisfield. There was more evidence that predator diet reflected changesin the
gross structure of the available krill populations. In the long-term, the case of the declines of
macaroni penguins at the west end of South Georgia in conjunction with a shift in diet away
from krill may indicate a change in the feeding conditions for macaroni penguins that is
detrimental to population growth.

4.22 Inthe past, most of the attention of the Working Group has been focused on the diets of
land-based predators. There is a recognition that, whenever practical, the diets of pelagic
predators of krill should also be included within ecosystem assessments. In particular, there
may be opportunitiesin future to sample the diet of fish, such as the mackerel icefish, within the
context of observer programs associated with fisheries or in association with scientific surveys.
From the beginning, CCAMLR had sought to include the widest possible range of species
within CEMP but there had been a need to narrow down to tractabl e species and circumstances.
There was arecognition of the opportunities offered by monitoring fish and the Working Group
encouraged the collection of data about fish diets when opportunities arise, although it also
considered that the development of a regular monitoring procedure for this was not feasible at
this stage.

Status and Trends of Krill Predator Populations

4.23 The Working Group addressed the question ‘Is there evidence of long- or short-term
changes in the populations of krill predators that suggest changes in the ecosystem? .

4.24 In this regard, the Working Group noted information contained in the reports from
SCAR-BBS and SCAR-GSS (WG-EMM-00/16 and 00/63).

4.25 Although, overall, the data about bird populations show that there are no consistent
Antarctic-wide trends in the abundance of seabirds that are predators of krill, two features were
noted. Thesewere: (i) the general decline in the abundance of Adéie and chinstrap penguins at
sites on the northern end of the Antarctic Peninsula, and (ii) that the main indicators for
macaroni penguins show that this species may be in a long-term decline, especially at South
Georgia. The Working Group recognised that these apparent changes in populations could be
caused by the results of regiona redistributions of animals or to local effects rather than
region-wide effects. However, it is important to continue tracking these changes and to
understand their implicationsin the context of the whole region.

4.26 Detecting changes in the abundance of predators is a high priority for the Working
Group but there was a particular need to detect significant declines in abundance and to identify
the probable causes of these declines. At its previous meeting the Working Group had
expressed itsinterest in developing a system for assessing predator popul ations according to the
IUCN criteriafor threatened species (SC-CAMLR-XVIII, Annex 4, paragraphs 7.74 to 7.77).
However, experience of the lack of recovery of long-lived fish populations that were heavily
exploited in Area 48 during the 1970s has provided an example of population depletion that
should be avoided in future (SC-CAMLR-XVIII, Annex 5, paragraph 3.137). This has shown
that when long-lived predators, which aso tend to have low rates of recruitment, are driven to
very low levels, it is unlikely that recovery can be achieved within the 20-30-year time period
specified in Article 11 of the Convention. Therefore, if krill predators are driven down to the
levels at which the [UCN criteriafor threatened species become relevant, then the management
measures put in place to prevent such a process could be deemed to have failed.

4.27 Fur seal populations continue to increase at a very high rate within Area 48. The
Working Group considered that it was inevitable that fur seals were having an effect on the
krill-centred ecosystem and there was evidence from South Georgia that they were also
affecting icefish (WG-EMM-00/22). The Working Group noted that past notions of there being
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akrill surplus following the reduction of whale populations in the region probably no longer
apply and that we may expect to see evidence of competition amongst predators and between
predators and the fishery for a limited supply of krill. An example of such a competitive
interaction may be present at the west end of South Georgia (Subarea 48.3) which is at the
centre of the fur seal expansion. Macaroni penguin populations in this area have been in
long-term decline (WG-EMM-00/16) and there has been a shift in diet away from Kkrill
(WG-EMM-00/26). Thismay be evidence of a competitive interaction with fur seals.

4.28 Theincreasing number of Antarctic fur sealsillustrates that populations of predators may
not be in a stable state. Consequently, management objectives will need to take this into
account.

Assessment of the Impacts of Predators on Krill

4.29 The Working Group addressed the question ‘What are the impacts of predators on krill
populations? .

4.30 The assessment of the krill consumption by predators has been highlighted as an
important area of research for this Working Group at most of its past meetings.
WG-EMM-00/46 provided a potential way forward in this respect. The paper presented an
algorithm for calculating the impacts of predators on their prey populations. The intention was
to begin to apply this agorithm spatially and temporally to predators in order to build up a view
of the spatia and temporal impacts of predators on krill, including impacts on krill population
structure through the selection of specific size classes of krill by predators.

4.31 The agorithm emphasised the importance of gaining good data about predator
population sizes and demography because the CV around the estimated prey consumption rate
was most sensitive to uncertainties in these parameters. It also showed that uncertainty around
the metabolic rate could lead to an upward bias in the estimated food consumption.

4.32 The Working Group reiterated its view that this was an important area of work and
encouraged further development of this approach.

Distribution of Predatorsrdative to Krill

4.33 Although the analysis in WG-EMM-00/46 concentrated on fur seals and macaroni
penguins at South Georgia and was based on data for these species during 1991, the Working
Group noted that potential krill predation at South Georgia was substantially greater than at the
South Shetland Islands. Therefore, the impacts of predators are likely to be greater at South
Georgia. There was also recognition of the relatively high level of predation pressure that
probably exists at the western end of South Georgia (Subarea 48.3).

4.34 Dr Everson pointed out that, compared with the Bering Sea, the frequency of
observations of predators at sea to the west of South Georgia did not suggest there were
unusually high densities of avian predators in the region. However, both Prof. Boyd and
Dr Trivelpiece considered that this observation did not take into consideration the substantial
differences between the avifaunas of the Bering Sea and the Southern Ocean. Much of the food
consumed by predators to the west of South Georgia was due to penguins which, due to
diving, have amuch lower visibility at sea than the auks found in the Bering Sea. This raised
the issue of how best to use data from ship observations of predators. It was agreed that this
was an important topic and the Working Group encouraged comparative analysis of ship- and
satellite-based observations of predators at sea.
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4.35 New dataare becoming available from the satellite tracking of predators throughout their
annual cycle. Dr Trivelpiece informed the Working Group about data showing chinstrap
penguins that breed at the South Shetland Islands (Subarea 48.1) moving as far afield as the
South Sandwich Islands (Subarea 48.3) during winter. Prof. Boyd aso informed the Working
Group of the results of tracking female fur seals in the winter which showed about half the
animals tracked |eft the Southern Ocean and were observed over the Patagonian shelf in winter.
Although these are only preliminary reports of ongoing studies, these data suggest that thereisa
substantial redistribution of foraging effort by krill predators in winter and that some krill
predators are moving out of the Southern Ocean in winter.

4.36 The Working Group agreed that this information about the redistribution of krill
predators in winter compared with the breeding season was important because it will improve
information about the possibility of overlap between krill predators and the fishery.

4.37 The Working Group considered the question ‘Can data from mackerel icefish be
incorporated into the CEM P time series to be use in ecosystem assessments? .

4.38 Discussion of ways in which it may be possible for ecosystem assessments of
interactions between predators and krill to include spatial scales associated with pelagic
predators, as well as those from land-based predators, was centred on information about
variability in condition indices of icefish (WG-EMM-00/44 and 00/45). Even though it is
recognised that the suite of land-based predators that is available can cover many different
spatial and temporal scales, a pelagic predator like the icefish has the potentia to integrate
conditions across aregion. The icefish, which moves up from the bottom to feed on krill rather
than down from the surface as in the case of land-based predators, may also be exploiting a
different part of the krill population from land-based predators. Although the movement
patterns of icefish are imprecisely known, it is thought that there are different icefish
popul ations associated with each region of continental shelf, such as at South Georgia, and they
could be used to assess the krill-centred ecosystem at that spatial scale and across the whole of
the year.

4.39 Theicefish condition index appears to respond rapidly to changes in krill availability,
which makes it a useful index to measure fluctuations in krill. The gonadal development is
subject to considerable interannual variation. It is suggested that this may be because of the
greater uncertainty surrounding the prey availability for this bentho-pelagic predator
(WG-EMM-00/45). While the statistical properties of the condition index, like those of some
other CEMP indices, remain to be fully investigated, a series of data from 1973 to the present
showed that many of the fluctuations in the condition index were associated with similar
changes in indices of performance from the land-based predators.

440 Therefore, the icefish condition index has potential to provide important information
about the fluctuations in the krill available to icefish. However, it was noted by the Working
Group that there were anumber of questions remaining to be addressed. These were:

(i)  What isthe linkage between icefish and krill?

(i)  What density of krill isoptimal for feeding icefish?

(iif) How can data be collected regularly from both icefish and krill to address the
above questions using fish surveys and the fishery?

Functional Relationships between Predators and Krill
441 The Working Group considered the question ‘How can empirical functional

rel ationships between krill and predators be used to provide advice and what actions need to be
taken with respect to the fishery? .
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442 WG-EMM-00/44 had shown a non-linear relationship between krill density and the
mackerel icefish condition index. Sinceitsinitial meeting in Siena, Italy, in 1995, the Working
Group has highlighted the need to understand the functional relationships between predators
and krill and the relationship from the icefish adds to several that have been developed for
CEMP parameters. These relationships can only be developed from continuous effort over
many years, as in the case of CEMP, but a so including independently derived estimates of krill
density in the region of interest. Therefore, they are a highly valued product of the research
effort being directed at understanding krill—fisheries—predator interactions.

4.43 Thereport of the Senameeting (SC-CAMLR-XIV, Annex 4) laid out a mechanism for
incorporating functional relationships into a strategic model of the ecosystem. Subsequent
work by Prof. D. Butterworth (South Africa) had examined the relationships between krill
density and predator populations and made assumptions about the form of these functional
relationships. This concept has been extended at the present meeting by Dr Constable
(WG-EMM-00/60). The Working Group welcomed the data about functional relationships. At
present, they may be best applied in a qualitative sense in that the current data confirm the
non-linearities of these relationships and they probably indicate the type of non-linearity. Of
particular interest isthat krill density needs to decline to relatively low levels before a predator
response is detected. However, the Working Group also recognised the need to link the indices
of predator performance used in these functiona relationships to the demography of the
predator populations.

4.44 The Working Group recognised that it eventually needs to move towards a predictive
framework for its advice and that quantitative functional relationships between predators and
krill are essential to make this possible. These functional relationships could have a certain
amount of generality in that they may be phenotypically determined at the level of individuals
although further work would be required in order to examine what effects population density
might have on the functional relationship at a population level. Therefore, there is a need to
understand the factors which determine the form of functional relationships.

Fish and Squid-centred Interactions
The Importance of Fish and Squid

4.45 During its discussions of krill-centred interactions, the Working Group returned to the
issue that krill-centred interactions cannot beviewed in isolation from interactions with other
components of the ecosystem. The issues raised about mackerel icefish as a predator of krill
also raised the issue that icefish are themselves prey for land-based predators. This complexity
needs to be reflected in the deliberations of the Working Group and it is important to develop a
robust management structure for fisheries within the ecosystem that considers this complexity.

4.46 Therole of myctophids as alternative prey to krill for some predators was a recurring
issue and it was also recognised that myctophids may be predators of krill in some
circumstances. The Working Group agreed that, with the recent completion of the
CCAMLR-2000 Survey, there is an opportunity to analyse the acoustic data from the survey to
examine the density of other targets, including myctophids. Although there are difficulties with
net sampling myctophids because the nets used to sample krill are not effective for sampling
myctophids, these samples are likely to be sufficient to examine species composition. The
Working Group strongly encouraged the analysis of the CCAMLR-2000 Survey datato obtain
additional information about myctophid biomass and distribution.
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Diet of Fish and Squid Predators

4.47 TheWorking Group considered the question *What are the implications of studies of the
diet of squid and fish predators for ecosystem assessment? .

448 WG-EMM-00/8 and 00/9 examined the fish prey of South Georgia and Antarctic shags
from the South Orkney Islands for 1995-1998 and for the Antarctic Peninsula during 1998
respectively. The papers showed that this coastal species of predator had a wide range of fish
prey initsdiet. The prey specieswere those expected to be associated with a near-shore benthic
forager. However, with the presence of Gobionotothengibberifrons in diets at both sites, but
particularly at the South Orkney Islands, where this species had been exploited heavily in the
past, it was suggested that the shag could be used as a convenient coastal monitoring species for
fish populations.

4.49 Dr Everson commented that Notothenia rossii occurred only sporadically in the diet
which was not surprising since this wasa more offshore species. In contrast, G. gibberifrons
is known to be a coastal species so it was not surprising that it occurred in the diet. It was
surprising, however, that at the South Orkney Islands, shags did not have mackerel icefish in
thelr diets and, since icefish occurred in the regions concerned, Dr Everson considered that this
was evidence that shags must have been ignoring icefish as a prey item. Mr Reid pointed out
that shags at South Georgiahave icefish in their diets.

450 These data from shags may be of importance to CCAMLR in that Article 1l of the
Convention states that depleted populations should be rebuilt and there may be information from
the diets of shags to assess the progress that is being made towards this objective. However, in
the absence of a direct assessment of the resource concerned, it is difficult to determine the
utility of thisindex. Nevertheless, the Working Group recommended continued submission of
information about the diets of shags.

451 Dr E. Fanta(Brazil) suggested that it may be possible to use a region as a case study to
examine the food-web interactions of all predators, including the land-based and fish predators.
Thiswould provide information to help interpret the relative importance of finding specific prey
in the diet of some predators. It was recognised that this would require quite specific
circumstances in which there were relatively few predators and a fish fauna that was
comparatively well known and easy to study, but the Working Group recognised the need for
such studies. In this case, there was perhaps a need to develop linkages with other programs
operating in the region, such asthe Palmer LTER and SCAR.

Status and Trends of Squid and Fish Predators

452 Thereport from SCAR-GSS (WG-EMM-00/63) showed continued declinesin elephant
seal populations in the Indian Ocean. This population is thought to be distinct from the
population in the Atlantic which appears to be stable or increasing very slowly. The Working
Group considered the question * Are the declines in the elephant seal populations an issue that is
of interest to CCAMLR? .

453 Dr Constable amplified some of the points raised in WG-EMM-00/63 by pointing out
that there was evidence that the elephant seal populations at Macquarie Island appeared to be
stabilising after along period of decline.

454 The Working Group recognised that elephant seal diets were not well documented but
that the information available suggested they fed on fish and squid. In the case of elephant seals
in the Indian Ocean, tracking studies indicate that they rely heavily on foraging south of the
Antarctic Polar Front and that foraging extends further afield from the breeding coloniesin older
age classes.
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455 The toothfish fishery in the Southern Ocean is the most likely fishery that would
influence elephant seals at thisstage. Current dataindicate that toothfish are arelatively minor
component of the diet of elephant seals and that toothfish in the diet are likely to be juveniles.
At Heard Island, the current escapement of 80% for juvenile toothfish should be sufficient to
maintain thisitem in the diet of elephant seals (SC-CAMLR-XVI, Annex 4, paragraph 6.89).
However, the high level of illegal fishing for toothfish may mean that recruitment of juvenile
toothfish may becomeimpaired in thelong term. If this occurs, then toothfish may become less
important in the diet of elephant seals.

456 Thedeclinein elephant seal numbers began before the toothfish fishery so this fishery is
not the cause of the decline in elephant seals. The central question is whether the toothfish
fishery may impede recovery of these seals. The Working Group agreed that consideration of
the consegquences of illegal fishing on the recruitment of toothfish would be worthwhile to help
answer this question. Also, there are few quantitative data on the diet of elephant seals. More
information on the relative importance of toothfish in the diet of elephant seals from different
regions will help determine the potential effects of the toothfish fishery on this species.

457 TheWorking Group noted from the report of SCAR-BBS (WG-EMM-00/16) that king
penguin populations have been showing a consistent increase in abundance among sites. Since
king penguins mainly feed on myctophids, the Working Group addressed the question ‘Does
this change in abundance suggest the presence of along-term change in the ecosystem? .

458 Dr Trivelpiece informed the Working Group that recent increases in the numbers of
South Polar skuas at the Antarctic Peninsula reported in WG-EMM-00/16 may be linked to an
increasing occurrence of myctophids in their diet. In the 1970s and 1980s there were no
myctophids in the diet when Pleuragramma was the dominant prey species. During this period
there were several years when South Polar skuas failed to produce any chicks when
Pleuragramma was absent from the diet. During the 1990s myctophids increased in the diet and
this has been associated with increased reproductive success and alack of any years of complete
productive failure. It appears probable that this has occurred because of a greater availability of
myctophids in recent years.

459 DrV. Segd (Germany) aso informed the Working Group that net sample data from the
Antarctic Peninsula and Elephant Island regions (Subarea 48.1) suggest that there was a change
in the species composition of fish in the region during the late 1980s because, until then,
Pleuragramma larvae were caught but none have been caught in surveys during the 1990s.
Dr Hewitt also considered that, based on the US AMLR Program time series of hydroacoustic
surveys of the region over the past 10 years, myctophids may have increased at the South
Shetland Islands.

4.60 Although severd indicators suggested that myctophids increased in abundance over the
past 10 years, the Working Group agreed that there was too little information available to
conclude that the abundance of myctophids had increased. Information from the
CCAMLR-2000 Survey could make avery useful contribution to knowledge of myctophids as
aresourcein Area48.

4.61 Dr Everson pointed out that WG-FSA provides annual summaries of the standing stock
(with CV), mortality rate and growth coefficients of key species and that it may be useful if
these were made available to WG-EMM because they would provide additional information
about the status and trends of fish which could be related to information about dependent
Species.
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Effects of Environment on Predator Distributions

4.62 Stimulated by WG-EMM-00/36, the Working Group addressed the question ‘What is
the interaction between physical oceanography and predator distributions and its relevance to
possible changes in the distribution of predatorsin the future? .

4.63 A mesting ‘Interannual Variability in the Southern Ocean’ was held in Cambridge, UK,
during August 1999 and the proceedings will be published in the Journal of Geophysical
Research which will develop the theme of linkages between the biotic and physical components
of the Southern Ocean ecosystem.

4.64 WG-EMM-00/36 suggested that there had been a southerly shift in the Polar Front based
on changes in the distribution of seabirds. Dr M. Naganobu (Japan) confirmed this and
described changes in the position of the Polar Front from a data time series based on the WOCE
transect across the Drake Passage. He hypothesised linkages between this variability and the El
Nifio / LaNifa processin the Pacific Ocean.

4.65 Although, in some regions, the position of the Polar Front can be remarkably static
between years, there is quite probably a linkage between ENSO and the Southern Ocean
anomaly precession that has been recognised to exist in historical datasets. Since the early days
of krill research it has been recognised that frontal variability could influence krill populations
and, by implication, the foraging locations of krill predators.

4.66 TheWorking Group recognised the importance of these studies of the physical system
and its interaction with the biology of the ocean and it encouraged further work. There are
important opportunities to relate oceanography with biology, including the distribution of
predators, through the analysis of recently collected datasets from research cruises that included
observations of predators aswell as the physical and biological oceanography.

Status of the Krill-centred Ecosystem
Development of Assessment Methods

4.67 The Working Group was reminded of paragraphs 8.5, 8.17 and 8.18 of the 1998 report
of WG-EMM (SC-CAMLR-XVII, Annex 4). These outlined a process to develop arobust way
of using CEMP parameters for carrying out an ecosystem assessment. Substantial progress has
been made in some areas. As discussed under paragraphs 4.41 to 4.44 there has been
progress in demonstrating the relationship between CSls and prey (SC-CAMLR-XVII,
paragraph 8.17(b)), although there is a continuing need to bring forward these data to
WG-EMM for explicit consideration.

4.68 In addition, information from the tracking of predators at sea provides the spatial and
temporal scale of relevance for each predator species. Data on this subject have been submitted
to WG-EMM in past years and the Working Group encouraged continuation of this process.

4.69 Particular consideration needs to be given to the requirement to demonstrate how CSls
can be interpreted in relation to the demography and abundance of the indexed species. The
Working Group recognised that this was a substantial task. Demographic information about
long-lived predators is not easily obtained and is mainly rooted in long-term mark—recapture
studies. These can take decades to produce useful results and only in the past few years have
the datasets begun to yield the type of information that would be required in order to examine
the relationships with CSls.
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4.70 Thereisageneral recognition that the assessment of breeding population size in CEMP
species needs to be set within the context of changes in the total population within aregion of
interest. This arises because it is not normally possible to measure total population size on a
regular basis and, therefore, sub-sections of the whole population are monitored. Periodic
regional surveys need to be carried out in order to validate the local population assessments.
The Working Group recognised that several national programs now have plans in place to
undertake the necessary work to undertake regional surveys of predator populations and the
Working Group welcomed these initiatives.

Current Status

4.71 Further to its assessment of the current status of the krill-centred ecosystem, the
Working Group examined the CEMP indices for evidence of changesin predator behaviour and
reproductive success. Based on plots of anomaliesin WG-EMM-00/26, it noted that:

() the number of Adélie penguins breeding a Signy and Laurie Islands
(Subarea 48.2) was unusually low;

(i) thenumber of breeding pairs of Adélie penguins declined significantly and isthe
second lowest count in the 21-year time series from Admiralty Bay
(Subarea 48.1);

(iii) the highest fledging success of macaroni penguins occurred at Bird Island
(Subarea 48.3) in a 24-year time series,

(iv) only four of 18 CEMP indicesfrom Bird Island were negative;

(v) thelargest occurrence of fish in the diet of macaroni penguins occurred at Bird
Isand in an 11-year time series,

(vi) the greatest fur seal pup growth rate occurred at Bird Island in an 11-year time
series,

(vii) the September sea-ice index was generally lower than normal at most sites in a
21-year time series; and

(viii) recent data about overlap between the fishery and predators does not suggest that
the overlap has increased.

4.72 Thisinformation, in addition to other information brought to the Working Group under
this agendaitem, suggests that the current year was not anomalous. On balance, the indicators
from CEMP show that there was above-average conditions for reproduction during the
summer. However, it isdifficult to know what density-dependent processes may be operating.
For example, if breeding population size declined, as appeared to be the case for penguins at the
South Orkney Islands, then reduced competition for food in the local area might lead to
relatively small changes in breeding success even though there could have been low krill
density.

4.73 Nevertheless, based on comparisons between the results of the CCAMLR-2000 Survey
and recent smaller-scale surveys, the krill densities during 1999/2000 were at the lower end of
the normal range of variability.

4.74 The Working Group considered the continued lack of recruitment of krill in
Subarea 48.1 and the potential responses of predatorsin the future. Declinesin krill density in
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the region based on hydroacoustic surveys appear to be related to this apparent lack of
recruitment. At present, there are no indicators that suggest any adverse effects of low krill
density on predators.

4.75 WG-EMM-00/40 showed that penguins may be most sensitive to krill shortages during
the early phases of chick rearing. While different species are likely to respond in different
ways, this suggests that, in general, the CEMP monitoring would have detected reduced prey
availability during the critical breeding phase of the annual cycle.

Historical Status of the Ecosystem

4.76 WG-EMM-00/18 presented an analysis of 14 CEMP parameters from Bird Island across
a time period from 1977 to the present using Antarctic fur seals and macaroni and gentoo
penguins. The analysis was based on the CSI approach outlined in WG-EMM-00/14. The
analysis also suggested that the breeding performance of predators was not significantly
different from normal in 1999/2000. However, it also showed that significant reductions in
predator breeding performance had occurred during 1978, 1984, 1991 and 1994, but there was
no indication of atrend in breeding performance or that the frequency of years of significantly
reduced reproductive performance had changed through time.

4.77 Attention isdrawn to paragraphs 4.56 to 4.59 for discussion of further indications of the
historical status of the ecosystem.

4.78 The Working Group considered the results of the current estimate of B, in light of the
past estimate based on the FIBEX survey carried out in 1980. In this connection, the Working
Group drew attention to the reasons for wishing to replace the FIBEX estimate with a more
reliable one (SC-CAMLR-XV, Annex 4, paragraph 4.61).

4.79 There wereimportant differences between the current CCAMLR-2000 Survey and the
FIBEX survey in the way in which they were carried out. These were:

(i) CCAMLR-2000 and FIBEX surveys covered substantially different areas. The
coverage of the CCAMLR-2000 Survey (2 065 000 km?) was aimed at
encompassing both the regions where krill fisheries occur and regions of open
ocean, thus covering five times more area than FIBEX (396 000 km2) which
coincided with the locations of the krill fishery.

(i)  Unlike the CCAMLR-2000 Survey, the different shipsinvolved in FIBEX did not
useidentical hydroacoustics and sampling methods.

(ili) Since the time of FIBEX there have been many improvements in technology,
statistical sampling methods and in our understanding of the use of hydroacoustics
to carry out biological surveys. These were applied to the recent CCAMLR-2000
Survey but not the FIBEX survey.

480 The direct comparison of the total biomass estimated from the two surveys
(B, = 44.3 million tonnes; FIBEX = 32.7 million tonnes) is confounded by the different total
areas covered by the two surveys. Similarly the direct comparison of the mean density of krill
in the two surveys (B, = 21.4 g/m?; FIBEX = 77.6 g/m?) is confounded by the concentration of
the FIBEX survey on regions of known high krill density.

4.81 Comparison between the two estimates may also not be valid when the results are placed
within the context of the variability observed in mesoscale surveys conducted in the years
between FIBEX and B,. Although it may be possible to use these intervening surveys to
attempt to assess the overall change in the krill populations between the two surveys, the
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Working Group recognised that this would require considerable additional work without any
guarantee that the work would provide an answer to the original question. However, the
Working Group noted that, based on the changes in krill density observed in the mesoscale
survey box off Elephant Island, the CCAMLR-2000 Survey may have taken place during a
period of relatively low krill abundance in what may be along-term cycle of krill abundance. In
this circumstance, the estimate of B, from the recent survey will be precautionary.

4.82 Beyond this, the Working Group agreed that it was not possible to make a comparison
between the results of the two surveys. It was also agreed that the result of the recent
CCAMLR-2000 Survey was the best available estimate of B,

4.83 Dr Azzali informed the Working Group of historical changes in krill abundance with a
20 000 n milez survey box in the Ross Sea. During 1994/95, the krill biomass was
approximately 3 million tonnes but this had declined to approximately 2 million tonnes in
1997/98. Datafrom more recent estimates remain to be analysed. 1n 1994/95 the krill biomass
was centred on 75°S and 175°E; in 1997/98 it was centred on 72-73°S and 175°E and in
1999/2000 the centre of biomass was at 71°S. Dr Azzali considered that this change in
distribution was caused by the change in the timing of the three surveys since the 1994/95
survey took place in November whereas the surveys in 1997/98 and 1999/2000 took placein
December and January respectively.

4.84 It was suggested that the movement of krill spatial pattern from south to north could be
in relation to front-ice that moves in the same direction from November to January. The
decrease of krill biomass can be due to dispersion of the population into Pacific waters.

4.85 It wasobserved that it is necessary to acquire more information in thisfield, including
environmental parameters.

Further Approaches to Ecosystem Assessment

4.86 Atthe WG-EMM 1999 meeting there was a debate about how to carry out ecosystem
assessments. During the debate there was a discussion about the relative merits of the different
types of data being collected and a broad discussion about the best ways to develop the
ecosystem approach. The development of the ecosystem approach within CCAMLR was
documented in the WG-EMM 1995 report, and during the 1999 meeting, the Working Group
was reminded of the original objectives and the history of the development of the ecosystem
approach.

4.87 At the 1999 meeting the Working Group participants were encouraged to undertake
intersessional work to produce new frameworks for the development of the ecosystem
approach. Participants were also encouraged to take account of approaches adopted el sewhere
in the world (SC-CAMLR-XVIII, Annex 4, paragraphs 9.1 to 9.9).

4.88 Three papers were submitted to the WG-EMM 2000 meeting that addressed the general
issues involved developing ecosystem assessments. These papers presented a range of
discussions about the history of the ecosystem approach in CCAMLR. They also proposed a
number of initiatives to develop the approach.

4.89 WG-EMM-00/43 presented a discussion of the way forward for ecosystem assessments
and suggested a three-pronged approach to conservation questions associated with the Antarctic
krill fishery. The three elements were:

(i) identification and monitoring of key processes governing krill recruitment and
transport, and those controlling the viability of krill predator populations;
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(if)  elaboration of resource management rules based on monitoring results; and

(ili) research activities designed to reduce uncertainty, monitor performance and
improve the management scheme.

4.90 A number of questions were posed about the operation of the key elements of the system
with the focus on identifying key processes. The paper emphasised the key objectives of
maintaining the viability of the krill population and the viability of the predator populations.
These objectives should be the basis for the system management with monitoring of the critical
processes assessed through decision rules that dictate the management response.

4.91 On processmonitoring, the paper discussed a range of aspects. The paper highlighted
the need to review the CEMP monitoring program with a view to understanding the extent and
adequacy of the existing program. This would also help to understand how to develop the
program. The program development may require an increase in the spatial scale of monitoring,
additional monitoring sites may need to be set up, pelagic predators may need to be included
and the spatial extent and frequency of krill surveys may need to be extended. Consideration
may also need to be given to further large-scale surveys of the form of the CCAMLR-2000
Survey.

492 A key issue that the paper highlighted was the potential value of an experimental
approach, such as undertaking experimental fishing, to examine directly the effects of fishing
on local prey and predator populations.

493 WG-EMM-00/60 developed the theme of achieving conservation objectives for
predators of fished species (paragraphs 3.53 and 3.54). Consideration of the conservation
literature indicated that such objectives had not yet been developed in relation to the predators.
The objectives need to include a consideration of how the system is changing and how to
maintain a system exposed to exploitation. 1n developing these objectives, it will beparticularly
important to consider non-linearities to take account of potential phase shiftsin the system.

4.94 The paper highlighted that the fishery removed production in the form of the fished
speciesthat isthen not available to the predators. This could be the focus of objectives centered
on the question ‘What isthe target level for the production of predators? . Once objectives are
in place, decision rules can be specified, such as closing the fishery when krill abundance is
below acritical level or altering fishing if an anomalous year in predator production is reported
to avoid adverse effects of successive anomalies.

4,95 Thedecision rules could be set to develop along with the fishery. Hence, an expansion
of thefishery could trigger the development of further monitoring and may require a modified
management regime.

496 InWG-EMM-00/22 the historical basis for the development of the CCAMLR approach
was described. The paper highlighted the origina Article Il principles of conservation and
emphasised how these had been developed within CCAMLR leading to the development of the
ecosystem approach described by WG-EMM in 1995 that has guided much of the work over the
last five years.

4.97 The paper noted the problems of analysing local-scale system dynamics by highlighting
the temporal and spatia changesin prey availability. The paper aso discussed the merits of the
CEMP program highlighting its strengths, but also noting issues that the program cannot
address. The paper highlighted, through the use of the mackerel icefish example, how different
scales of variation can be monitored using predator indices to examine the changing availability
of krill.

4.98 To develop the ecosystem approach the paper suggested four simple questions that
capture the essence of the problem:
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(i) Istheavailability of krill changing?

(i)  Arepopulations of dependent species in decline?

(ii1)  How much krill isrequired by the dependent species?

(iv) What isthe extent of overlap between krill fishing and the foraging by dependent
Species?

4.99 The paper made the suggestion that adopting the icefish example (paragraph 4.97) more
generally may allow the development of the use of predator monitoring of prey availability to
match the scale of the variation. The paper also highlighted that the ratio of the predator demand
to fishery demand would be an appropriate way to monitor fishing impact.

4.100 The paper presented a decision process as a conceptual figure that describes how local
decisions could be included in the large-scale conservation framework. The figure highlighted
that local-scale information needs to be integrated to address the large-scale krill fishery
guestions. The local-scale monitoring can then be used to trigger local management actions
based on fishery and predator assessments.

4.101 The Working Group thanked the authors of the three papers for their efforts in
developing the ecosystem approach. The Working Group noted that the papers were together
an extremely useful contribution to the debate and that a number of similar points were
emphasised. All three papers highlighted the need to consider what requires monitoring, how
appropriate indices may be derived and how these should be used.

4.102 The Working Group favourably viewed the conceptual framework presented in Figure 8
of WG-EMM-00/22, included in this report as Figure 1. The figure highlighted some of the
relationships that would need to be considered in any decision process and emphasised where
our management intentions may break down. The Working Group noted that the scale on the
right of the diagram could vary in relation to the scale of the predator issues being addressed,
e.g. colony, island, regional and population.

4.103 Figure 1 aso emphasises the need to develop knowledge of predator population
dynamics. While a better understanding of the dynamics is being developed, the monitoring
indices would need to be used to identify significant indications of a decline in predator
performance. The key question here is * Are the current CEMP parameters good proxies that
give an indication of any population changes? .

4.104 The Working Group considered that in devel oping the ecosystem approach the emphasis
should be on developing decision rules that are robust and maintain the objectives of
conservation while alowing rational use. Development of Figure 1 would be a useful focus for
this effort.

4.105 Developing such conservation objectives was addressed in WG-EMM-00/60
(paragraph 4.93) and the approach adopted in this paper of considering overal predator
production was noted as being both novel and useful. The Working Group noted that it could
provide a potentially powerful and cost-effective framework for developing an ecosystem
approach.

4.106 The predator production assessment could be applied at a number of levels. The current
CCAMLR approach focuses on detailed analyses of particular species. Another approach
would be to assess the overall level of production and set in place only broad decision rules for
the various species. The latter approach has a lot of potential in a system like the Southern
Ocean where the interaction dynamics are uncertain. The Working Group encouraged the
further development of the approach alongside the more traditional species-based views.

4.107 There was a broad discussion in the Working Group about the development of the

theoretical approaches to ecosystem analyses and assessments for conservation. A key question
in thisregard is ‘“How to characterise an ecosystem? . This needs to include consideration of

160



the expected dynamics of different populations so that bounds could be determined for the
expected behaviour of different system components. Such a theoretical consideration would
need to include aspects of biodiversity that included a focus on species. The key element will
be to link aspects of food-web dynamics that are the focus of CCAMLR efforts to broader
species-based views. The two views are linked because the |oss of a species would be regarded
asafailure under Article Il of the Convention.

4.108 The Working Group felt that it would be useful to develop models of the system that
allow the examination of different plausible scenarios of system behaviour and management
procedures. These simulation models should be robust and include the current level of
knowledge and uncertainty in the system. The analyses would have to take account particularly
of the uncertainty in predator population size and demographics. Different management rules
could then be examined given different levels of system monitoring. This would alow the
decision rules to be evaluated. The decision process adopted should include subsidiary rules
that account for unforseen but extreme changesin the system outside the boundaries of expected
behaviour. This could be expressed as an ‘exceptional circumstance rule’ in the management
regime.

4.109 Management measures may not only involve placing controls on the fishing activities,
but may also involve enhanced monitoring to provide feedbacks. Generally, more information
should lead to better management.

4.110 Development of the ecosystem dynamics was encouraged and this should include the
effects of change and variability and the importance of alternative pathwaysin food webs.

4.111 The Working Group noted that the concept of permitted biological removals (PBRs)
used in some marine systems within the USA is an example of the type of approach that could
be explored in the CCAMLR region. It was also suggested that the potential for biological
effects, such as disease, that could rapidly change the viability of predator populations could
also be considered.

4.112 The suggestion of including the economics of the fishery was made (paragraphs 2.6
and 2.7). It was noted that although many of the key aspects of the krill fishery may not be
economically based, including operational effectsin amultinational fishery would be valuable.
The economics also include the cost of managing the fishery, including monitoring. A
successful management procedure is one that achieves the objectives while ensuring the costs of
managing the fishery are commensurate with the value of the fishery.

4.113 The Working Group noted that the Southern Ocean ecosystem is highly variable in space
and time and that this should be an important focus in any review of the value of particular
monitoring datasets and in the development of any management strategies.

4.114 In response to the debate at WG-EMM-99 about the development of the ecosystem
approach within CCAMLR, the Secretariat was asked to undertake a review of the status of
various tasks initiated at WG-EMM-95 and later meetings. This review was prepared by
Dr E. Sabourenkov (Science Officer) in WG-EMM-00/29.

4.115 The Working Group thanked the Secretariat for undertaking this task which had
produced an extremely useful review that would help to focus the efforts of the group in
developing the ecosystem analysis approach. This was a broad and useful summary and the
Working Group requested it should be updated annually.

4.116 The paper helps to clarify the Working Group’s progress in developing an ecosystem
approach to managing krill fisheries.

Such a management procedure can be summarised in two statements. It requires:
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(i) apredictive assessment of yield; and
(if)  the appropriate monitoring and decision process to provide the feedback to manage
the harvesting.

4.117 The Working Group considered that it was currently in a much better position to judge
the development of such procedures as a result of the success of the CCAMLR-2000 Survey
and thenow extensive basis of the CEMP time series. The Working Group considered that a
realistic time scale for having a solid basis in place for the process was five years, and
5-10 yearsfor the development of afull management procedure.

Future Work

4.118 A number of papers described aspects of future data collection, synthesis and the
development of national and international science programs relevant to the generation of the
CCAMLR ecosystem approach.

4.119 WG-EMM-00/61 presented a plan for developing a broad view of the status of
ecosystems covering physical, chemical and biological variables across a range of trophic
levels. This paper considered how to characterise an ecosystem that the Working Group
emphasised as a key issue for ecosystem assessment. The Working Group noted that the
inclusion of physical and chemical data and other variables relating to the broader operation of
the ecosystem, covering other zooplankton and pelagic predators, will be a valuable
development. Thiswill help to address the importance of food-web pathways other than krill to
land-based predators in the operation of the ecosystem.

4.120 WG-EMM-00/42 compared target strength from net sample and predator diet data and
provided a potential way of calibrating rapid acoustic surveys with a reduced requirement for
net-based sampling. The Working Group considered that extending the temporal and spatial
scale of ship-based sampling using predator diet data was extremely valuable. The Working
Group encouraged the further development of such techniques and the application that could
extend the spatial and temporal coverage of sampling of the krill populations.

4.121 WG-EMM-00/53 detailed the development of the Southern Ocean GLOBEC Program.
The paper highlighted the current status of the program cruise plans. The paper also gave
details of the US Southern Ocean GLOBEC cruise plans. The Working Group thanked the
authors for providing details of the Southern Ocean GLOBEC program and considered that it
was important that there was active interaction between CCAMLR scientists and Southern
Ocean GLOBEC stientists.

4.122 1t was pointed out that a number of CCAMLR scientists are also active participants of
the Southern Ocean GLOBEC Program. The Working Group noted that the interaction with
Southern Ocean GLOBEC is likely to be extremely important as a number of the key science
issues of interest to CCAMLR overlap with the goals of Southern Ocean GLOBEC. Southern
Ocean GLOBEC is emphasising krill and land-based predators within the field program.

4.123 Aspects of overwintering and spring survival of different stages of krill, interactionsin
the plankton and impacts of predators are al being addressed within Southern Ocean GLOBEC
and this relates to key CCAMLR issues of krill recruitment variation, links to environmental
variation and quantifying the mortality rates of krill. The Working Group considered that the
active interaction with Southern Ocean GLOBEC was important and the two-way process of
communication of CCAMLR and GLOBEC goals and plans should be actively encouraged.

4.124 The Working Group discussed future interactions with other groups whose work may
be of relevance to the questions being addressed by CCAMLR. It isimportant for the Working

162



Group to have access to, and synthesise al, the relevant information for making ecosystem
assessments and for devel oping sound management based on the most up-to-date knowledge.

4.125 Two types of interactions were possible. One was on the personal level where
individual members of the Working Group could represent CCAMLR at meetings they may be
attending. The other is to send a formal representative to the meetings of other groups and to
invite participation in the activities of the Working Group.

4.126 Toavery great degree the second of these types of approach was in hand. The useful
reports from SCAR-GSS and SCAR-BBS that had been considered at the current meeting were
cited as successful formal connections and Dr Fanta was thanked for representing CCAMLR
very successfully at the SCAR WG-Biology. There are also useful connections in place with
the IWC.

4.127 However, the Working Group saw a need to alter the structure of its meetings to make it
easier for participants with external expertisein particular fields to be able to attend the meetings
without the need to become involved in the detailed business. It is essential that this was a
two-way process so that these participants can benefit from their contacts with the Working
Group and vice versa. In the past, one of the benefits of holding the Working Group meetings
in different locations has been that it has provided an opportunity for locally-based scientists to
contribute to the meeting.

4.128 The Working Group suggested that its meeting could include one or two short, 2-3 day,
science thematic sessions each year. The Working Group also suggested that for such
sessions, it was important to identify the key issues for discussion with external experts,
develop an agenda and invite external experts. The Working Group suggested this should start
next year with a focus on the review of monitoring data, identification of new monitoring
requirements and methods for analysing and integrating the information.

4.129 Some concern was expressed as to whether the science profile of CCAMLR was
sufficiently high in the international science community. The Working Group considered that it
was extremely important that the science of CCAMLR was exposed to the broadest possible
audience. This would be beneficial in terms of ensuring the correct direction of
CCAMLR-based research through international feedback, but would also help to clarify where
interactions with other groups would be valuable. Working Group members were encouraged
to communicate the objectives and research of WG-EMM and CCAMLR generaly to the
broadest possible audience.

4.130 WG-EMM-00/31 presented a proposal by scientists from the University of British
Columbia (UBC) (Canada) to undertake the development of an ECOPA TH-based model of the
Southern Ocean ecosystem. The UBC science proposal will be funded by a variety of
academic, government and industry sources, including Biozyme Systems Inc. of Vancouver,
BC, Canada. The proposal relates to earlier discussions by the Working Group on the
development and application of such amodelling approach.

4.131 The Working Group reiterated its earlier interest in seeing the execution of such a
feasibility study for ECOPATH applied to the Southern Ocean ecosystem. The Working Group
noted that this technique could be a useful exercise for reviewing the available information and
for highlighting important gaps in the data. The Working Group noted again that the key
questions related to the examination of the effects of uncertainty or indeed gapsin the available
data. Central to thiswas how such uncertainty affected the outcomes from the model and how
this can be used to feed back into the development of management procedures. The UBC group
has alot of experience in the application of ECOPATH in areas such as the Bering Sea and
clarification of the processin such areas would be useful for the group.

4.132 The Working Group has in place programs for the compilation or collection of data that
will be important in such an analysis. Other datamay require input of expertise and datathat is
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beyond the scope of the coverage of CCAMLR scientists. However, the Working Group noted
that participation in such an exercise could help to clarify issues of priority of data collection.

4.133 The Working Group considered it important that clarification was obtained on the
current status of the proposal and how the feasibility study would address the issues of data
quality and uncertainty and the devel opment of management procedures. This would help to
clarify thelevel of input required by CCAMLR scientists. Dr Miller was asked to communicate
with the UBC group to address these questions. The Working Group considered that the
proposed international workshop would be most valuable if it could be associated with a
WG-EMM meseting.

4.134 Onthe question of the CCAMLR Data Manager attending an ECOPATH training course
at UBC and undertaking the initial phase of model development, the Working Group considered
that this would be useful. It would give the Secretariat, and hence the Working Group, the
initial skillsin developing an ECOPATH model analysis. The Working Group considered that
this would be most useful if the questions described in paragraphs 4.131 to 4.133 formed a key
part of the interaction with UBC. The Scientific Committee is the forum where any decision
would be made about the overall work priorities for the Data Manager. The priorities for the
future work of the Working Group are given in Table 3.

4.135 It was also acknowledged that many of the key questions of identifying appropriate
parameter values and taking a proactive science role in the project might be better done by one
or more of the Working Group participants. It was suggested that concentrating on specific
areas of the Southern Ocean where afull range of appropriate data are available could be useful.
This may be better pursued by direct UBC links with a single national group. Such a group
would have better access to the relevant scientific expertise and data required to properly
parameterise an ECOPATH model. Some form of collaboration within the project, possibly by
avigit by UBC to asingle national group such as BAS could be another useful way to proceed.
Such an interaction would help to clarify the data requirements for a broader application in the
CCAMLR region.

4.136 Dr Azzai emphasised that it was important that the Working Group maintained a broad
view of the operation of the whole Antarctic marine ecosystem including areas such as the Ross
Sea. The Working Group agreed that it was important that knowledge of the operation of the
Southern Ocean ecosystems outside the main areas of fishing would give important insightsinto
the dynamics of the ecosystem and the potential effects of exploitation.

4.137 WG-EMM advocated additional studies providing comparisons of water masses to krill
taxa and demographics (e.g. WG-EMM-00/52).

METHODSAND DESIGNATION OF CEMP SITES
Harvested Species Methods

51  Twenty-two papersincluded methods to describe the abundance, dispersion, population
structure, recruitment, growth and production of krill. Of these papers, seven could be
categorised as methods for integrated or ecosystem investigations, five included methods to
glean scientific information from krill fishery data, five were directly associated with the
CCAMLR-2000 Survey, three described methods to indirectly derive information about Krill
from their predators, and two dealt specifically with acoustical measurement methods. New
and noteworthy methods were highlighted.

5.2  In 1998 acoustical surveyswere conducted using an unusual transmission frequency of
80 kHz in the areas around Coronation, Elephant and King George Islands (WG-EMM-00/5).
WG-EMM encouraged an investigation of the advantages and disadvantages of using this
frequency (relative to 38, 120 and 200 kHz) for acoustical surveys of krill or other taxa.

164



53 WG-EMM-00/21 detailed the methods used in the CCAMLR-2000 Survey. Most
notably: (i) krill were identified and delineated from other sound scatterers using a delta mean
volume backscattering strength (DMVBYS) criteria of 2-16 dB (Sv120-Sv38); and (ii) target
strengths (TS) were calculated using the TS-length model, adopted by SC-CAMLR in 1991,
and krill lengths measured from RM T8 samples during the survey.

54  WG-EMM recognised great value in the standardisation of acoustical survey protocols.
However, so as not to stifle advancement in acoustical surveying techniques, it was suggested
that protocols for data collection be defined separately from data processing methods (to the
extent that such a separation is possible).

55 A three-frequency method for identifying, delineating and assessing E. superba and
E. crystallorophias was presented in WG-EMM-00/37. Volume backscattering strengths (Sv)
were averaged in 2 m depth by 1 n mile distance bins. Three permutations of the differencesin
Sv (DMVBS; 120-38 kHz, 200-120 kHz and 200-38 kHz) were used to discriminate the two
species. It was noted that the three DMV BS coefficients depended significantly on the length of
Species:

* if euphausiids with lengths greater than 30 mm, DMVBS120-38 was between
5 and 15 dB; DMVBS200-120 was less than 5 dB; and DMVBS200-38 was less
than 20 dB;

» if E.crystallorophias with lengths less than 30 mm, DMV BS120-38 was greater
than 15 dB; DMVBS200-38 was greater than 20 dB; and DMVBS200-120 was
greater than 5 dB;

o if E. superba with lengths less than 30 mm, DMVBS120-38 was between
5 and 15 dB; DMVBS200-38 was less than 20 dB; and DMVBS200-120 was
greater than 5 dB; and

e if nekton, DMVBS120-38 was less than 5 dB.

The authors also noted that aggregation densities and thresholding may limit the detectability of
scatterers at al three frequencies. If the aggregation is detectable only at 120 and 200 kHz, then
DMVBS 200-120 greater than 5 dB indicates E. crystallorophias and DMVBS 200-120 less
than or equal to 5 dB indicates E. superba.

56  Application of this multifrequency method for delineating taxain a 1997/98 survey of
krill in the Ross Seayielded 8.87% less krill than one obtained using results of net samplings.

5.7  Asthe length classes of E. superba and E.crystallorophias were generally different in
this study, there was a discussion about the effectiveness of the method for discriminating these
two species when length-classes overlap. The authors noted that other factors (e.g.
physiological condition, shape, or animal orientation) probably provide enough variation in the
three-frequency descriptors to enable discrimination for these two species, even when they have
similar length classes (less than 30 mm). WG-EMM agreed that this and other multifrequency
methods for taxa delineation have great merit and encouraged their continued devel opment and
application.

58 InWG-EMM-00/39, the acoustical estimation of mean krill lengths, based on the fluid
sphere scattering model (assuming length equals 12.07 times the equivalent spherical radius),
were 9% less than the mean lengths determined from net catches. Three size classes were
calculated using the three-frequency measurements within each layer. It was noted that the high
accuracy of the acoustical length estimation suggests that nearly all of the variability in DMVBS
coefficients is due to animal length. In that view, the effectiveness of the three-frequency
method to discriminate two euphausiid species with overlapping length-frequency distributions
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was questioned. The numerical abundance of krill estimated using the fluid sphere model was
20 to 100 times greater than estimated from the catch. The Working Group noted that much
more work is required before these biases can be understood.

59 InWG-EMM-00/49, amethod was offered to estimate the total variance (measurement
and sampling variance) for the CCAMLR-2000 estimate of B,. Assuming each of the three
frequencies (38, 120 and 200 kHz) provided independent estimates of B,, average densities
were randomly selected for each interval from one of the three frequencies and probability
density functions of B, and CVs were simulated using the sampling methods of Jolly and
Hampton, 1990.

5.10 The paper noted that the total CV does not account for possible biases. Multiple sources
of potential bias were outlined for future investigations. WG-EMM encouraged such
investigations and advocated quantification and reporting of bias and imprecision in all
measurements relevant to WG-EMM’ swork.

511 WG-EMM-00/42 described a method to estimate TS using a TS versus krill length
relationship and krill lengths sampled by Antarctic fur seals. These TS estimates can be used to
accurately convert integrated volume backscattering areas, sampled with concurrent and
proximate shipboard acoustical surveys, to krill biomass. A correction factor has been
developed to compensate TS for the proportion of krill in the diet smaller than 40 mm. It was
noted that this method does not replace the need for net sampling, rather it isatool for sampling
krill lengths when net sampling concomitant with acoustical surveysis not possible.

CEMP Methods

5.12 WG-EMM 00/27 described environmental data collected in accordance with draft CEMP
Standard Methods F1, F3 and F4 at Edmonson Point and Béchervaise Island. The data
indicated a relationship between the CEMP indices F1 (sea-ice extent viewed from the CEMP
site) and A6 (breeding success) for Adélie penguin.

5.13 It was recognised that the report of WG-EMM from 1999 recommended that Standard
Methods F1 and F4 be accepted at this meeting, after consideration by the Subgroup on
Methods. Membership and the role of this subgroup was discussed. It was agreed that the
membership and relevant expertise of the subgroup be as follows. Prof. Boyd (predator
methods — seals), Dr Constable (statistics), Dr Murphy (environment), Mr Reid (Convener),
Dr Siegel (prey), Dr Trivelpiece (predator methods — birds).

5.14 The subgroup recommended the acceptance of Standard Methods F1 and F4 as tabled in
WG-EMM 99/12. By means of clarification, the subgroup recommended that where Members
wish to collect data on sea-ice extent or snow cover at a CEMP site, they should follow
Standard Methods F1 and F4 respectively. However, submission of these data were not
obligatory and Members were encouraged to report any observations of unusual environmental
conditions that may have undue influence on other CEMP indices.

515 WG-EMM-00/32 presented information on the size of individual colonies of Adélie
penguins at Béchervaise Island. These data indicated that the overall breeding population had
increased by 5% between 1991 and 1999. However, the subset of colonies used for the CEMP
parameter A3 indicated a 24% increase over the same period. Dr Constable indicated that the
construction of a database of the Béchervaise Island Adélie penguin study was nearing
completion and that this would be used to address issues relating to inter-colony dynamics
within the study area.
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516 WG-EMM-00/35 reported the initial findings of along-term study of atmospheric data
from the South Georgia region which showed a number of fluctuations over a range of time
scales. The subgroup recognised the potential importance of this approach and encouraged
further work.

Designation and Protection of CEMP Sites

5.17 The Subgroup on Designation and Protection of CEMP sites was charged with the
following tasks during the intersessional period:

(i) undertake minor technical revisions of the management plans for Cape Shirreff
and Seal Idands CEMP sites;

(i) consider further development of a methodology for the assessment of proposals
for marine protected areas put forward by the ATCM;

(iii) consider details of the proposal put forward by New Zealand on Balleny Islands
SPA; and

(iv) consider and evaluate CEMP site maps.

518 The intersessona group was chaired by Dr Penhale and coordinated by
Dr Sabourenkov. Members included Drs Constable, Fanta, K. Kerry (Australia), Naganobu,
D. Torres (Chile), K. Shust (Russia) and Wilson. Drs M. Gambi and S. Kawaguchi joined the
subgroup in Taormina.

5.19 Inadditionto its designated tasks, the subgroup also considered a proposal to reorganise
the conservation measures related to CEMP Conservation Measures 18/XI11, 62/XI
and 82/X111. At the meeting of WG-EMM, the group considered WG-EMM-00/23 Rev. 1, a
proposal for an SSSI at TerraNova Bay.

5.20 TheWorking Group recommended that the Scientific Committee approve the revision of
the Seal Islands Management Plan (Conservation Measure 18/XIIl, Annex 18/B). The
Working Group also recommended that WG-EMM approve the revision of the Cape Shirreff
Management Plan (Conservation Measure 18/XI11, Annex 18/B), pending minor technical
revisions.

5.21 The Working Group discussed a proposal by Dr Penhale to reorganise the current
conservation measures related to CEMP sites. The current organisation is as follows:

(i) Conservation Measure 18/X111 includes the procedure for according protection to
CEMP sites, information to be included in management plans for CEMP sites
(Annex 18/A) and the management plans, codes of conduct and background and
history for both Seal Islands and Cape Shirreff CEMP sites (Annex 18/B plus
appendices).

(i) Conservation Measure 62/X1 includes the designation of protection of the Seal
Islands CEMP site.

(iif) Conservation Measure 82/X111 presents the designation of protection of the Cape
Shirreff CEMP site.

522 The intent of a reorganisation of the conservation measures was to separate the
procedures for according protection of CEMP sites (including guidance to writing management
plans and the Code of Conduct, which apply to all plans) from the designation of individual
sites with associated management plans.
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5.23 Thus, one measure would include the procedure of according protection to CEMP sites,
the information to be included in management plans for CEMP sites and the Code of Conduct.
A second measure would include the Protection of the Seal 1lands CEMP site, with annexes to
include the management plan and the background information. A third would include the
Protection of the Cape Shirreff CEMP site, with annexes to include the management plan, the
background information and the history of protection.

5.24 TheWorking Group approved this reorganisation and requested that the Secretariat draft
these changes prior the meeting of the Scientific Committee for consideration at that time.

5.25 TheWorking Group reviewed the CEMP site maps provided in response to a request by
the Secretariat on behalf of the Scientific Committee (SC-CAMLR-XVIII1, paragraph 4.24) for
improved site maps. Deficiencies such as general poor quality, inadequate information on the
location of colonies monitored at present and in the past, and information on the history of
colonieshad been noted. Maps were requested from 11 Member countries and were received
from Australia, Japan, New Zealand, Norway and the UK. Maps were not received from
Argentina, Brazil, Chile, Italy, South Africaand the USA.

5.26 The maps provided by New Zealand were viewed as meeting the criteria and should
provide an excellent example for others to follow. The maps from Norway and the UK were
also considered as meeting the criteria. The maps provided by Australia, which provided
excellent information when viewed as the colour originals on the CCAMLR website, were
difficult to assess when printed in black and white. The map from Japan would benefit from
minor technical improvements.

5.27 TheWorking Group recommended that the subgroup review the criteria provided in the
ATCM system for the production of maps of protected areas and in Conservation
Measure 18/XI111, Annex 18/A, part A, as background to develop guidance for CCAMLR
Members who plan to produce maps of CEMP sites. The importance of readability in black and
white was noted.

5.28 The Working Group noted that WG-EMM-00/32, which described the Australian CEMP
site at Béchervaise Island, provides a good example of the type of detailed colony information
which would assist the interpretation of monitoring data submitted to the CEM P database.

529 Dr Kerry proposed that additional information on sites where monitoring is being
undertaken at present or has been reported in the past would be of value. Such information
could include maps, possibly in GIS format, which alow for fine-scale resolution of individual
colonies; a description of individual colonies outlining their history with respect to human
interference and research undertaken; annual updates on each of the study colonies outlining
activities undertaken, problems encountered, unusual events etc.; and photographs of each
colony with regular updates.

530 The Working Group agreed that such additional information could be useful and
encouraged Members to provide such ancillary information, if practical, on an individual
country website.

531 Alink from the CEMP map section of the CCAMLR website could facilitate interested
partiesin finding any ancillary information provided.

5.32 Dr Gambi made a presentation on the Italian management plan for the Terra Nova Bay
site (WG-EMM-00/23 Rev. 1). The presentation focused on the values to be protected (the
unique marine benthic community located near Terra Bay Station and an Adélie penguin
colony), the description of the area and the long-term research program that had been
established in the area.
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5.33 It was noted that this plan had been simultaneously submitted to both the SCAR
WG-Biology and WG-EMM. At its 10 to 14 July 2000 meeting in Tokyo, Japan, WG-Biology
welcomed the concept of the plan, but referred it to the next meeting of GOSEAC for
consideration.

5.34 TheWorking Group recognised that it was premature to make recommendations to the
Scientific Committee with regard to approval of the plan in the absence of comments from
GOSEAC. Although some members felt that the plan should not be discussed at this time,
othersfelt that it was appropriate to provide scientific advice to the originators of the plan.

5.35 DrsNaganobu and Kawaguchi noted that the Terra Nova Bay plan had been submitted
directly from Italy to the Secretariat for transmission to WG-EMM rather than the plan being
submitted from the ATCM directly to the Commission. Thus, in the absence of a charge from
the Commission to WG-EMM to review the plan, he felt that the plan should not be discussed at
thistime.

5.36 Dr Miller stated that WG-EMM should be able to formulate scientific advice based on
submissions from Members to the Working Group; thus, he concluded that such a scientific
review of the Terra Nova Bay marine protected area would fall within the rules of procedure.
He also noted policy matters should be referred to the Commission. In order to facilitate the
work of the Commission, he suggested that an examination of marine protected areas in other
parts of the world might prove of value.

5.37 Those who commented on the scientific aspects of the Terra Nova Bay plan noted the
strong scientific basis for protection and the productive research that had been conducted at the
site. Recommendations for improvement to the plan included: a clearer identification of the
marine and terrestrial boundaries of the plan, the addition of the Adélie penguin colony in the
management plan, the inclusion of more detailed management discussion (e.g. helicopter
landing sites) and other minor technical improvements.

5.38 The Working Group considered the Balleny Islands management plan (WG-EMM-00/7)
at the request of the Commission (CCAMLR-XV 11, paragraph 4.9). Dr Wilson introduced the
scientific justification and the details of the Balleny Islands plan. Although some members felt
that the subgroup should be prepared to make a recommendation regarding approval to
WG-EMM, othersfelt that this was premature.

5.39 Intermsof the details of the plan, it was noted that the plan had been modified based on
advice from GOSEAC in 1999 and that the modified plan had been recommended for approval
by SCAR by WG-Biology during its 10 to 14 July 2000 meeting.

5.40 Thosewho viewed the plan positively agreed that the values described in the plan were
justified on the basis of available data. These values included the outstanding biodiversity of
both the terrestrial and marine fauna and flora The area was viewed as an excellent
representative of a unique marine and terrestrial ecosystem. It was noted the area, which has
been predominantly undisturbed, includes important breeding sites, as well as foraging habitat,
for birds and seals. The reduced marine area was viewed as more scientifically justifiable than
that in the previous version of the plan and it was noted that detailed maps had been provided.
It was noted that the proposed boundary bisected the Balleny Seamount. A recommendation
was made to adjust the boundary to include this seamount, as it is expected to be a significant
habitat for fish species.

541 Dr Shust felt that the scientific basis for the protection of the Balleny Islands was not
sufficiently described and that the threats to the Balleny Islands ecosystem had not been
adequately detailed. The suggestion was made that additional scientific research would be
required prior to presenting the plan for approval. He recommended that the area to be managed
be reduced in size to one or two of the islands containing major wildlife concentrations.
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542 Dr Y. Lee (Republic of Korea) felt that the scientific rationale for the plan was not
strong. He noted that there has been very little research conducted in the area. In particular, the
lack of information on foraging areas for marine birds and seals and the lack of recent penguin
surveys were considered important deficiencies. Compared to the limited area (approximately
6 x 10 km) of the Terra Nova Bay plan, the large area (approximately 200 x 350 km) of the
Balleny Idlands plan does not seem justifiable.

5.43 DrsNaganobu and Kawaguchi expressed reservations on the discussion of the Balleny
Islands plan at thistime. Concerns raised included the issue that the subgroup has just begun to
consider further development of a methodology for the assessment of proposals which include
marine protected areas. They felt that these methods should be agreed on prior to consideration
of plans. Secondly, CCAMLR Members have been securing the practical coordination between
rational use of marine resources and their protection through surveys, analyses and discussions.
The Balleny Islands plan does not consider the field approaches of CCAMLR. Thirdly, the
protection of marine sitesis a serious issue for CCAMLR’ s approach to fishing regulation and
needs to be considered carefully prior to the accordance of protection.

5.44 Dr Shust aso felt that the Balleny Islands plan did not consider the field approaches of
CCAMLR and that the protection of marine sitesis a seriousissue for consideration with regard
to CCAMLR’ s approach to fishery regulation.

545 Dr Naganobu felt that progress could be made in the Commission through a
philosophical discussion which would focus on the principle of protection in the ATCM and the
principle of rational usein CCAMLR.

5.46 Dr Miller drew the Working Group’s attention to Article Il of the Convention, which
strives to balance rational use with conservation of resources.

5.47 Dr Penhae referred the Working Group to the underlying principles related to
CCAMLR'sreview of management plans for marine protected areas proposed by the ATCM
(Articles4 and 5 of the Protocol and Article 6 of Annex V, paragraph 2). CCAMLR’s interest
would thus focus on whether the proposed plans are consistent with the achievement of the
objectives and principles of CCAMLR.

5.48 TheWorking Group noted that marine areas in both the Terra Nova Bay and the Balleny
Islands management plans are not located near sites of current commercial fishing interests.
Dr Fantafelt that protection of marine areas of high biodiversity is of value for the objectives of
CCAMLR.

5.49 Dr Wilson suggested that WG-EMM does at |east approve the Balleny Islands proposal,
in principle, pending consideration by the Commission of the arguments concerning rational use
of resources. The importance of this proposal was also recognised by the recent SCAR
WG-Biology meeting which recommended the plan be approved by SCAR. He suggested that
rational use does not mean the whole of the ocean should be open to fishing activity. The
Balleny Islands proposed SPA will make a significant contribution to representative biodiversity
protected areas which will provide valuable non-treatment or control areas against which
rational use can be measured. Furthermore, the Balleny Islands proposal does not create a
precedent; there are other marine protected areasin the ATCM area.

5,50 Most members of the subgroup and WG-EMM felt that the focus should be on whether
the valuesin these proposal s were scientifically defensible rather than on the policy concerning
the maintenance of those values and that the assessment of the amount of data required to assess
the proposal is a matter for the ATCM. Policy was viewed as the responsibility of the
Commission and the ATCM. In that case, the Commission may ask the Scientific Committeeto
clarify whether such proposals would prejudice or enhance the work of the Commission.  Such
information may help the Commission provide advice to the ATCM on these proposals. These
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Members noted that the Commission has used Article IX of the Convention to close aress,
which are of importance to some fishing activities, indicating that the Commission recognises
the value of closed areas for achieving its objectives.

551 Most members supported the scientific validity of creating the Baleny Islands SPA
which includes a marine component for the protection of high biodiversity values. However,
some members did not agree (paragraphs 5.41 to 5.45); therefore the Working Group could not
recommend to the Scientific Committee that the plan be approved.

552 The Working Group considered further development of a methodology for the
assessment of proposals for marine protected areas put forward by the ATCM. Using guidance
from CCAMLR-XIII (paragraphs 11.16 to 11.18), experience from past reviews, and a
consideration of the interests of CCAMLR, the Working Group discussed the development of a
methodology.

5.53 Some members noted that management plans transmitted by the ATCM were written to
further the objectives of the ATCM; thus, such plans may not necessarily further the aims of
CCAMLR. Thisshould not be viewed as a negative aspect of the plan. The main focus of the
overall CCAMLR review process should be on whether the plan would prejudice the objectives
of CCAMLR.

554 Nevertheless, the review of management plans presents the opportunity for CCAMLR to
review the scientific questions to be addressed, to review any plans for proposed scientific
research or monitoring to be conducted in the area, to evaluate whether the closure of a marine
areacould be of valueto CCAMLR, and to evaluate the positive and negative aspects of the plan
with respect to fisheries.

5.55 In evauating the application of marine protected areas by CCAMLR for its own
purposes, the Working Group suggested that an examination of marine protected area
development in other parts of the world may be useful.

556 While there was not sufficient time available for a complete review of the topic, some
progress was made in the development of a methodology for the assessment of marine protected
areas put forward by the ATCM.

557 Asadtarting point, the Working Group agreed that future reviews should include an
assessment of the information relevant to the attributes to the area, including inter alia:

(i) information on the values for which protection is required; and
(i) sufficient detailsin the text, maps and figures for a scientific review.

558 The review should also include an assessment of available information relevant to
CCAMLR and its objectives, including inter alia:

(i) thelocation of breeding seabirds and sealsin the ares;

(i)  thelocation of any known foraging areas of seabirds and seals that may breed in,
or are associated with, the proposed management areg;

(iii) adescription of known marine fauna;
(iv) adescription of current or potential fisheriesin the area; and
(v) thelocation and details of research directly relevant to CEMP.

559 Additionaly, the review should draw to the attention of CCAMLR any other matters
which may be relevant to the implementation of Article Il of the Convention.
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5.60 Thevaue of transmitting to the ATCM the scientific interests and concerns of CCAMLR
with respect to the review of marine protected areas was recognised as a means to improve the
process and thus further the aims of both bodies.

561 The Working Group recognised the need for further work on the development of a
methodology for the review of management plans for marine areas put forward by the ATCM
and recommended that its deliberations on this topic be transmitted to the Scientific Committee.

5.62 Membership of the subgroup was reviewed and it was agreed that Dr Lee beincluded in
the subgroup (paragraph 5.18).

5.63 The Working Group wished to convey its thanks to the subgroup for its work and to
Dr Sabourenkov for his valuable contributions, particularly for coordinating the tasks and
providing the required background documents.

Future Work

564 WG-EMM encouraged further investigations of biases associated with the CV for the
CCAMLR-2000 Survey. It also advocated quantification and reporting of bias and imprecision
in all measurements relevant to WG-EMM’ s work.

565 WG-EMM recommended the continued development of other multifrequency methods
for delineation between E. superba and E. crystallorophias, and encouraged their application.

5.66 The Subgroup on Methods was re-established (paragraph 5.13) and will be convened by
Mr Reid.

5.67 TheWorking Group recommended that the Subgroup on Designation and Protection of
CEMP Sites develop criteria as guidance for the production of CEMP site maps.

5.68 The subgroup was requested to continue its work on the development of a methodology
for the assessment of marine protected areas put forward by the ATCM, pending comment on
the topic from the Scientific Committee and CCAMLR.

ADVICE TO THE SCIENTIFIC COMMITTEE
Precautionary Catch Limitsfor Area48

6.1 Following the CCAMLR-2000 Survey, the Working Group agreed that the current
estimate of biomass of krill is 44.29 million tonnes (CV 11.38%) (paragraph 2.87). The
Working Group also endorsed the new estimate of g of 0.091. According to the calculation
where yield is the product of these two estimates, the Working Group recommended that the
potentia yield for krill in Area 48 be set at 4 million tonnes.

6.2  TheWorking Group reiterated the requirement to subdivide the potential yield in Area48
as a precautionary method to distribute fishing effort (paragraph 2.114) and agreed that such a
subdivision, at this stage, should be based on the percentage of the survey undertaken in each
subarea (paragraph 2.119, Table 2). The recommended precautionary catch limits for each
subarea are:

48.1 1.010 million tonnes
48.2 1.100 million tonnes
48.3 1.060 million tonnes
48.4 0.830 million tonnes.
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6.3  The Working Group noted that the precautionary catch limit for krill had not been
adjusted since the first calculation of 1.5 million tonnes pending the undertaking of the
CCAMLR-2000 Survey. The current recommendation is consistent with revised estimates of
the potential yield considered in this Working Group in previous years (e.g. SC-CAMLR-XIII,
Annex 5). The Working Group emphasised that the current estimate of yield is based on a
well-planned survey to obtain areliable estimate of biomass in Area 48 (SC-CAMLR-XVIII,
Annex 4, Appendix D; Appendix G to this report) coupled with agreed protocols for the
analysis of the data and the method for subdividing the yield between subareas. As such, the
Working Group had confidence in its recommendations.

6.4  The Working Group recognised that these recommendations may be revised from time
to time in the future as new analyses and estimates of parameters come to hand, as is the usual
practice in WG-FSA. The Working Group reiterated that the current recommendations are
based on the best scientific evidence available.

Regulatory Framework for CCAMLR Fisheries

6.5 The Working Group noted the general points for consideration by the Scientific
Committee contained in its earlier discussion in paragraphs 2.32 to 2.35.

Consideration of other Management Measures

6.6  TheWorking Group agreed that the new estimate of biomass of krill for Division 58.4.1
of 4.83 million tonnes (CV 17%) (paragraphs 2.79 and 2.80) was now the best scientific
evidence available. Combined with the estimate of g for this division (paragraph 2.112) of
0.091, the precautionary yield would be 440 000 tonnes (paragraph 2.113). The Working
Group recommended that this yield be considered by the Scientific Committee to be the best
scientific estimate available at thistime,

6.7  Dr Naganobu indicated that the basis of the new estimate for Division 58.4.1 will need
to be reviewed by Japanese experts prior to consideration by the Scientific Committee.

6.8  The Working Group agreed that the precautionary yield for Division 58.4.1 should be
subdivided to account for the size of the area and the need to distribute catches across the area,
asfor Area48. It was noted that this division was 4.68 million km? compared to the combined
areafor Subareas 48.1, 48.2, 48.3 and 48.4 of 3.42 millionkmz2. The Working Group agreed
that, unlike Area 48 which is subdivided on the basis of bathymetry and island groups,
Division 58.4.1 would best be subdivided based on oceanographic features that are likely to
separate ecological units. It agreed that the best scientific evidence available for such a
subdivision is based on the difference in characteristics of the east and west parts of the division
separated approximately at the longitude 115°E (paragraph 2.120).

6.9  Giventhe available evidence, the Working Group agreed that a subdivision at longitude
115°E would result in a subdivision of the biomass of krill in Division 58.4.1 into 3.04 million
tonnes in the western section and 1.79 million tonnes in the east (paragraph 2.120). A
subdivision of the yield based on the relative proportion of the krill biomass in each of these
sections would result in precautionary yields of 277 000 tonnes and 163 000 tonnes in the
western and eastern sections respectively. The Working Group recommended that the Scientific
Committee consider this subdivision as the best method currently available.

6.10 Dr Naganobuindicated that he does not have difficulty with a subdivision in principle.

However, he was unable to accept the subdivision of Division 58.4.1 at this stage without
further consideration, for the following reasons:

173



(i)  oceanographic data have not been used previously to subdivide aress;

(if)  the proposed line of subdivision at 115°E may not be a fixed feature but may vary
from one year to the next according to oscillations such as those that might arise
from variation in the Antarctic low pressure trough; and

(iii) thereisnokrill fishingin thisareaat this stage and such fishing is unlikely in the
near future.

6.11 The Working Group recommended that, in general, the Scientific Committee should
consider further the overall issue of subdividing large statistical units into management units
based on ecological knowledge. This would help focus survey, monitoring and management
requirements as well as ensuring that large catches are not taken from within small-scale areas.

6.12 The Working Group aso recommended an examination of how useful small
management units with local conservation measures would be for helping the Commission
achieve the objectivesin Article 1 of the Convention.

6.13 The Working Group recommended that the Scientific Committee request that nations
provide prior notification to the Secretariat of their intention to fish for krill (including new
entries to the fishery). These notifications should be received well in advance of the annual
meeting of WG-EMM so that the Working Group could consider the total potential fishing
pressure in the coming seasons (paragraph 2.3).

6.14 The Working Group wished to inform the Scientific Committee that quantitative
information on conversion rates for krill products from the fishery was still lacking and this was
impeding understanding of the development of the krill fishery (paragraph 2.8).

6.15 TheWorking Group drew the Scientific Committee’ s attention to the continued absence
of detailed economic information from the krill fishery. This information would allow the
Working Group to better predict future trends in the fishery (paragraph 2.7).

6.16 The Working Group recommended a greater level of implementation of the CCAMLR
Scheme of International Scientific Observation in the krill fishery (paragraph 2.27).

6.17 TheWorking Group recommended that the Scientific Committee approve the revision of
the Seal Islands Management Plan and the Cape Shirreff Management Plan (Conservation
Measure 18/XI11, Annex 18/B) (paragraph 5.20).

6.18 The Working Group recommended that the Scientific Committee endorse the
reorganisation of the conservation measures related to CEMP sites (paragraphs 5.21 to 5.24).
A draft will be prepared by the Secretariat prior to the next meeting of the Scientific Committee.

6.19 TheWorking Group drew the attention of the Scientific Committee to the discussions of
the Working Group and issues for consideration regarding:

(i) aproposa tothe ATCM regarding protection of amarine area at Terra Nova Bay
(paragraphs 5.32 to 5.37);

(if) the proposa to the ATCM regarding protection of a marine area around the
Balleny Islands (paragraphs 5.38 to 5.51); and

(ili) methods for the assessment of proposals made to the ATCM on the protection of
marine areas (paragraphs 5.52 to 5.62).
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Future Work

6.20 TheWorking Group encouraged members to further test the GYM and to submit these
tests to the Secretariat for archiving (paragraphs 2.96 and 2.97) and to use the GYM to
undertake future work examining the sensitivity of estimates of krill yield to changes in
parameter values (paragraph 2.108).

6.21 The Working Group discussed the now extensive nature of the CEMP database and
other datasets and recommended that these data be used to review the types of datathat could be
used in short- and longer-term management approaches. The Working Group noted that
paragraphs 3.51 and 3.55 provide a guide to this work.

6.22 The Working Group noted that interpretation and assessment of changes in CEMP
indices may require information on the region-wide characteristics of the populations of
monitored species (paragraph 3.56). To this end, the Working Group considered whether it
would be feasible to undertake a large-scale assessment of land-based predator populations
(paragraphs 3.58 and 3.59). The Working Group recommended that the Scientific Committee
consider whether such surveys could be undertaken over the next few years following the
intersessional communication on this issue amongst members of the Working Group

(paragraph 3.58).

6.23 The Working Group noted that precautionary catch limits have only been adopted for
Area48 and Divisions 58.4.1 and 58.4.2. It discussed the need to undertake surveys of krill
biomass in areas for which CCAMLR has no survey data following the advanced protocols
used in the survey of Division 58.4.1 or the recent CCAMLR-2000 Survey. The Working
Group endorsed the need to carry out these surveys as soon as is practicable, particularly in
areas where fishing has occurred in the past, such as Subarea 88.1 in the Ross Sea, and in
Division 58.4.2, and looks forward to receiving proposals for review. In addition, the
Working Group recommended surveys to be undertaken in other areas that may be important in
ecosystem monitoring, such as adjacent to Bouvet Island (Subarea 48.6).

6.24 The Working Group discussed its future role and the manner in which it would
undertake its work. These discussions are reflected in paragraphs 4.128, 4.129 and 7.10
to 7.17.

6.25 The Working Group noted that increased interaction with other research groups and
international bodies might be of benefit to the Working Group and CCAMLR, particularly
regarding specific questions considered at its meetings (paragraphs 4.51 and 4.122 to 4.129).

6.26 The Working Group wished to bring to the attention of the Scientific Committee a
request by scientists from UBC to undertake development of an ECOPATH-based model of the
Southern Ocean ecosystem in Area 48. This was discussed and actions detailed in
paragraphs 4.130 to 4.135. The Working Group requested that the Scientific Committee
consider the role of the Data Manager in this program of work, given the priorities of the
Working Group detailed in Table 3 and the overal requirements of the Secretariat for the
coming year.

6.27 The Working Group noted that the proposal to develop an ECOPATH model was
submitted by authors from a non-Member nation. The Working Group advised the Scientific
Committee that proper discussion of issues raised by such papers was best achieved with full
national representation and participation in the Working Group’s scientific activities. This is
best achieved when the nation is afull Member of the Commission.
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FUTURE WORK
Future Intersessional Work of WG-EMM

7.1  Futurework identified by the Working Group is detailed in the relevant sections of this
report. This work is summarised in Table 3, together with the persons identified to take the
work forward, and the references to paragraphs where the tasks are described. High priority
itemsfor the Secretariat are shown in the table.

7.2  Outstanding tasks identified by WG-EMM from 1995 to 1999 were reviewed in
WG-EMM-00/29 prepared by Dr Sabourenkov. The Working Group’'s discussions are
reflected in paragraphs 4.114 to 4.117.

Future Meetings of WG-EMM

7.3  Dr Miller introduced WG-EMM-00/64 which outlined the costs and implications of
holding meetings of WG-EMM in various locations worldwide. This paper was prepared in
response to the Commission’ s request that the Scientific Committee consider the possibility of
holding future meetings of WG-EMM in Hobart (SC-CAMLR-XVIII, paragraphs 13.7
t0 13.10). Thisreguest was made following consideration by SCAF of measures to reduce the
overall operational costs of CCAMLR.

74  TheWorking Group considered two key aspects of holding meetings in Hobart:

» thefinancia implications; and
» theimpact on the work of WG-EMM and the Scientific Committee.

7.5  Budget implications and the impact on the work were evaluated with reference to past
meetings of Working Groups held in Hobart (WG-FSA) and el sewhere (WG-CEMP, WG-Krill
and WG-EMM).

Financia Implications

7.6  Based onfinancia information provided by the Secretariat, Dr Miller concluded that the
holding of the meetings of WG-EMM in Hobart, Australia, would reduce the travel costs of the
Commission (Secretariat) budget by approximately A$30 100-36 200 per meeting (i.e. no
travel required for staff). However, at the same time, meeting support activities (e.g. document
production, hire of equipment etc.) would incur acost of approximately A$5 000 per meeting to
the Commission budget. The net savings to the Commission budget would be in the order of
A$25 100-34 300 per meeting, or a maximum net saving of about A$1 491 per Member per
meeting.

7.7  TheWorking Group noted that the relatively remote location of Hobart for most Member
countries would also increase the travel costs of participating countries by approximately
A$1 700 per participant per meeting. As an example, Dr Holt advised that it would have cost
the delegation from the USA an extra A$10 200 (6 x A$1 700) to attend WG-EMM-2000 had
that meeting been held in Hobart rather than in Taormina

7.8  Dr Miller indicated that the overall net savingsto Membersif the meetings of WG-EMM

were held in Hobart would be in the order of A$347-613 per Member per meeting (see
WG-EMM-00/64).
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7.9  The Working Group noted that an additional cost incurred by meetings held at the
CCAMLR Headquarters in Hobart, and not included in WG-EMM-00/64, was the genera
disruption to the Secretariat’s work resulting from hosting large, two-week, meetings. The
Secretariat already hosts one such meeting each year (WG-FSA) which inevitability involvesal
staff, either directly with the meeting, or indirectly through work-related interactions (e.g.
requests for data and analyses, publications etc.) and the sharing of office space and facilities.
Meetings of WG-EMM held at the Headquarters would add to this type of disruption.

Impact on the Work

7.10 In considering the impact that Hobart-based meetings would have on the work of
WG-EMM, the Working Group discussed, in broad terms, the future direction of its work. It
was agreed that key aspects of thiswork included, or will include, inter alia:

» thedevelopment of an integrated management scheme for krill fisheries;

» the involvement of experts from within, and outside, CCAMLR to help in this
development;

* theinvolvement of new scientists, including new perceptives on research and the
problems under consideration;

» theinvolvement of other national scientists, managers and industry representatives;
and

» the promotion of the work of CCAMLR and its role in managing the marine
resources in the Southern Ocean.

7.11 The development of an integrated management scheme for krill fisheries was along-term
goa of WG-EMM, and this may require another 5-10 years to establish (paragraph 4.117).
This timing is similar to other major developments in resource management, such as the
Revised Management Plan for Whales developed by the IWC over a period of approximately
10 years. The implementation of a management scheme for the krill fisheries would lead to
regular fishery assessments, similar to those conducted by WG-FSA, and further long-term
devel opments.

7.12 TheWorking Group discussed the ways in which its meetings could be used to facilitate
future work. It was agreed that it was essential to hold meetings in various parts of the world
so that:

» thework of CCAMLR could be promoted in the host countries,

* young scientists in each of the Member countries would have the opportunities to
participate in the work of WG-EMM; and

*  WG-EMM could visit |aboratories with expertise relevant to its work.

7.13 Examplesof some of the advantages of this process are evident from previous meetings
of WG-EMM. For example, alarge number of national scientists and students participated in
the meetings of the working groups (see WG-EMM-00/64, Figure 1). Dr Kawaguchi informed
the group that, even though many of these scientists may only attend one meeting, their
exposure to the work of WG-EMM isvaluable. It was aso noted that meetingsin the USA had
allowed the introduction of valuable expertise. Such opportunities provide the impetus for
some national scientists to remain in contact with WG-EMM and make further contributions by
presenting papers at future meetings.
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7.14 The Working Group also agreed that the development and the promotion of its work
would be improved by changing the format of the meetings (paragraphs 4.127 and 4.128).
Options for future meetings would include, for example:

» 1-day or 2-day symposium where key papers could be presented and discussed —
thiswould allow scientists not involved in the work of CCAMLR to attend part of
the meeting and contribute expertise and ideas in areas of interest, such as fisheries
management (e.g. ICES);

* a3-day thematic workshop where specific work could be developed, such as the
development of CEMP indices, assessments of populations and models of their
dynamics, or the GY M — this focus would allow invited experts to contribute to the
work of WG-EMM over a short period of time; and

* plenary sessions where the core work of WG-EMM would be devel oped.

7.15 Dr Miller examined thepotential impact on the work of WG-EMM and the Scientific
Committee if the meetings wereto be held in Hobart (WG-EMM-00/64). WG-EMM currently
has the highest level of participation of any CCAMLR working group, past and present, and
this was attributed directly to the roving location of meeting venues.

7.16 In contrast, meetingsin Hobart would provide limited opportunities for participation by
national scientists and students. The cost of reaching Australia, and Hobart in particular, from
Europe, the Americas and Asia would be prohibitive to most junior scientists and students.
These costs may also be prohibitive to some key scientists. Prof. Boyd advised that the level of
participationin WG-EMM by the UK would be diminished if the Working Group meetings
were held in Hobart because of the increased costs involved with reaching this venue. This
echoed comments from Dr Holt about the cost of participation of delegates from the US AMLR
Program (paragraph 7.7).

Recommendation

7.17 The Working Group agreed that a key element of its work was the ability to hold its
meetings where it was deemed most beneficia to its current work; this was unlikely to include
Hobart on aregular basis. It was agreed that Dr Hewitt would develop a paper on the format
for undertaking the work of WG-EMM at future meetings for consideration by the Scientific
Committee. Dr Miller agreed to update the analyses in WG-EMM-00/64 and append this
information to the paper to be prepared by Dr Hewiitt.

CCAMLRWEBSITE

81 Dr Ramm presented an update of the developments of the CCAMLR website
(www.ccamlr.org), as these related to the work and recommendations of WG-EMM
(WG-EMM-00/28). Many sections of the website are now available in the four official
languages of CCAMLR. However, the webpages of WG-EMM, and other working groups,
will remain in English only as this is the working language. WG-EMM documents can be
accessed from the MAIN INDEX, by selecting MEMBERS under the Scientific Committee
heading. The MEMBERS button leads to an entry screen where the user name and password
are required to proceed.

8.2  Theresponsibility for issuing user names and passwords to persons has been devolved

to each Member country. The Secretariat provides each Scientific Committee contact
(nominated by the Commission contact) with the user names and passwords required to access
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the secure webpages of the Scientific Committee, and it is the responsibility of each Scientific
Committee contact to issue this information to those members of their scientific team they
consider appropriate.  Scientific Committee contacts were listed in Appendix 1 of
WG-EMM-00/28.

8.3  Recent additions to the website arising from the recommendations of WG-EMM-99
included:

documents for WG-EMM-2000;

CCAMLR bibliography related to the work of WG-EMM,;
CCAMLR Scientific Abstracts,

Satistical Bulletin, Volume 12;

CEMP site maps; and

monitoring of hitsand visit rates.

84 In addition, guidelines for submitting material for the website were reiterated in
WG-EMM-00/28.

8.5  The Working Group congratulated the Secretariat, and in particular Ms R. Marazas,
Webmaster, for the continued high-quality development of the CCAMLR website. Those who
had used the site had found it to be a very useful tool in providing information about CCAMLR,
including access to meeting documents. Information on hit and visit rates indicated that others
had also made use of the site, with atotal of 13 168 visits from 56 countries over the period
1 January to 6 July 2000 (mean visit rate: 492 visits per week).

8.6 The Working Group encouraged the Secretariat to consider the website as a living
document, which would require frequent, small changes so that it remained attractive to repeat
users. For example, the appearance of the homepage could be varied by changing the
background graphics. The structure of the website could also be tuned to visitor usage. Some
participants had also found the MEMBERS button, used to access secure webpages, cryptic; an
explicit description of this button, such as MEMBERS AREA, was suggested.

8.7 The Working Group discussed the approach used this year by the Secretariat to
distribute meetings papers via the website. Meeting documents submitted by the pre-meeting
distribution deadline (16 June) had been made available via the website in portable document
format (pdf). Thisformat allowed most participants to access and print all/any of the available
papers in advance of the meeting, thus providing early access to the information, as well as
some savings in Secretariat resources. The Secretariat had a so offered to airmail hard copies of
available WG-EMM documents to participants; no request had been received. Papers submitted
after 16 June were distributed in the document bundle issued on the first day of the meeting.
Finally, papersin the pre-meeting distribution were made available on request on the first day of
the meeting.

8.8  TheWorking Group noted that a small number participants had experienced difficulties
accessing the secure webpages or printing documents, or had encountered lengthy download
times. It was believed that these sorts of problems would be resolved with further technological
advances. Many participants had brought hard copies of the early papers to the meeting, and
this had saved considerable photocopying at the meeting. Overal, the Working Group
supported the approach taken this year, and agreed that this approach should apply to the
distribution of papers for WG-EMM-2001; a copy of the agenda should be included in the
bundle of papersissued on thefirst day.

8.9  The process of archiving electronic copies of meeting documents was also discussed.
The Working Group recommended that all WG-EMM-2000 documents should remain on the
secure webpages for a period of 3-12 months following the meeting. To achieve this,
participants were requested to provide electronic copies of papers submitted in paper format,
including those submitted at the start of the meeting.

179



8.10 In the longer term, the Working Group proposed that meeting documents should be
removed from the website, and archived on CD-ROM for distribution to interested parties. This
may eventually lead to an electronic reference library for use by WG-EMM. Removing
archived papers from the website would also remove the need to maintain these documents on
secure webpages.

8.11 Dr Constable advised that he had scanned a considerable amount of CCAMLR material
into a personal electronic library, and that he would be prepared to provide this material to the
Secretariat if thiswas thought useful. Other participants may aso have other material available,
and the Working Group encouraged the Secretariat to make use of this scanned material where
suitable.

OTHER BUSINESS
Future Meetings

9.1 The Working Group received indications that three initiatives were under way for
hosting future meetings of WG-EMM. Dr Bergstrom advised that he is looking into the
feasibility of hosting the 2001 meeting of WG-EMM at the Kristineberg Marine Research
Station, Sweden. Dr Wilson advised that New Zealand was interested in hosting the 2002
meeting in Christchurch. Prof. Boyd informed the Working Group that the UK was looking
into the feasibility of hosting a meeting of WG-EMM within two to three years. The Working
Group welcomed this news, and noted that this tentative plan fitted well within the structure
discussed for future meetings (see section 7).

9.2  Concern was expressed about the timing of recent meetings, and WG-EMM agreed that
the best time for its meetings was from early June (the end of the field seasons) until early
August. The early August cut-off was necessary so that the Secretariat could edit and translate
the report of WG-EMM prior to the annual meeting of the Scientific Committee. The Working
Group also urged local organisers to avoid time conflicts, when possible, with other major
Antarctic meetings.

9.3  TheWorking Group agreed that Dr Hewitt should endeavour to develop the agenda and
format of the 2001 meeting by January—February 2001, pending the outcome of
SC-CAMLR-XIX in reference to paragraph 7.17, so that participants could focus their
intersessional work and meeting papers (see also paragraph 7.14). The Working Group agreed
that certain agendaitems may not need to be addressed at each meeting. For example, detailed
consideration of CEMP indices may be given once every two to three years. This type of
schedule would allow WG-EMM to afford detailed consideration of key elements of its work on
arotational basis.

Meeting Papers

9.4  Once again the Working Group expressed concern at the large number of meeting papers
submitted on the first day of the meeting. At this meeting, as in recent other meetings of
WG-EMM, only approximately 30% of the meeting papers had been submitted by the
pre-meeting distribution deadline (16 June, one month prior to the meeting). The majority of
the papers were submitted in the last few days prior to the meeting, or on the first day of the
meeting. This practice places alarge burden on all participants.

9.5 Inamoveto aleviate this burden, the Working Group agreed that full papers (including
the synopsis; see next paragraph) must be submitted electronically to the Secretariat at least two
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weeks prior to the start of the meeting. The Working Group agreed that papers for
WG-EMM-2001 which did not comply with this principle would not be accepted at the 2001
meeting. The Working Group agreed to review this process at future meetings.

9.6  TheWaorking Group agreed that each paper submitted at future meetings should include
asynopsis which would consist of an abstract of the paper and a summary of the findings, as
these relate to the nominated agendaitems (see also paragraph 2.129). The Working Group
also agreed that each synopsis should be no longer than one page, and be submitted on an
electronic pro-formato be developed by the Secretariat.

9.7 TheWorking Group also agreed that the Secretariat’ s paper (WG-EMM-00/29), which
documents the development and completion of tasks put forward by WG-EMM, should be
updated each year, and distributed to WG-EMM with the preliminary agenda. Thiswould serve
to remind participants of the tasks at hand, and help focus work at the meetings.

ADOPTION OF THE REPORT
10.1 Thereport of the sixth meeting of WG-EMM was adopted.

CLOSE OF THE MEETING

11.1 Indrawing the meeting to a close, Dr Hewitt thanked all participants for working so
hard over the past two weeks, and for contributing to the detailed discussions on ecosystem
monitoring and management. He also thanked Prof. Guglielmo for hosting the meeting in
Taormina, and Prof. J. Rydzy (Italy) for proposing this venue at the last meeting of WG-EMM.
Dr Hewitt also thanked the two Secretariat staff supporting the meeting, Ms G. Tanner and
Dr Ramm, for their dedicated efforts under trying circumstances.

11.2 Prof. Boyd, on behalf of the Working Group, thanked Dr Hewitt for leading the group
through the meeting. The meeting had been highly profitable, and Dr Hewitt had done a
fantastic job. Prof. Boyd aso thanked Dr Constable for hisintellectua input in so many of the
issues discussed, and for his deep knowledge of the workings of CCAMLR.

11.3 Earlier, Dr Miller, prior to leaving the meeting, had also congratulated Dr Hewitt on his

excellent convenership of hisfirst meeting of WG-EMM. Dr Miller had thanked all participants
and the rapporteurs, for their enthusiastic contributions during the meeting.
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Table 1:

timing of the CCAMLR-2000 Survey.

Parameters input to the GYM for evaluating g, and g, for krill in Area 48 based on the CV and
Parameters are based on the assessment undertaken at

WG-Krill-94 (SC-CAMLR-XIII, Annex 5, paragraphs 4.51 to 4.110).

Category Parameter Estimate
Age structure Recruitment age 0
Plus class accumulation 7
Oldest age ininitial structure 7
Recruitment (R) and M and R dependent on proportion of
natural mortality (M) recruits in stock where:
Proportion of recruits 0.557
Standard deviation of proportion 0.126
Age of recruitment classin proportion 2
Data points to estimate proportion 17
von Bertalanffy growth TimeO 0
Ly 60.8 mm
k 0.45
Proportion of year from beginning 0.25
in which growth occurs
Weight at age Weight-ength parameter — A 1.0
Weight-ength parameter —B 3.0
Maturity Lmso 32.0-37.0 mm
Range: 0 to full maturity 6 mm
Spawning season 1 December—28 February
Estimate of B Survey time 1 February
Ccv 0.114
Simulation characteristics  Number of runsin simulation 1001
Depletion level 0.2
Seed for random number generator -24189
Characteristics of atrial Y earsto remove initial age structure 1
Observationsto use in median SB 1001
Y ear prior to projection 1
Reference start date in year 1 November
Incrementsin year 365
Y ears to project stock in simulation 20
Reasonable upper bound for annual F 5.0
Tolerance for finding F in each year 0.0001
Fishing mortality Length, 50% recruited 30-39 mm
Range over which recruitment occurs 9mm

Fishing season

Fishing selectivity with age

1 December—1 March

Table2:  Transect length (large-scale transects including sections passing through mesoscale
regions), percentage of total transect length, and subdivision of potentia yield within
statistical subareasin Area 48.
Subarea Transect Length % of Total Transect Subdivision of
(km) in each Subarea Potential Yield
(million tonnes)
48.1 4218 252 1.008
48.2 4613 27.6 1.104
48.3 4419 26.4 1.056
484 3493 20.8 0.832
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Table3:  List of tasksidentified by WG-EMM as future work. The paragraph numbers (Ref.) refer to this report unless stated otherwise. OO — high priority items forthe
Secretariat.
Ref. Topic and Task Actioners
Secretariat WG-EMM
HARVESTED SPECIES
Trendsin the krill fishery
2.7 Complete and submit an economic analysis of the fishery. General request
28 Provide detailed information on conversion rates for krill products (see also paragraph 2.14). Membersinvolved in krill fisheries
29 Analyse published information on conversion rates for krill products. Drs Everson and Nicol
212 Develop the model used to analyse the fishing positionsin relation to salp density Dr Kawaguchi
and krill density (see WG-EMM-00/58).
2.13 Notify the Secretariat, well in advance of the meeting of WG-EMM, of intentions Membersintending to fish for krill
to conduct krill fishing in the following season. o
App.D  Assess changes in fishing patterns. 00) General request
Observer scheme for the krill fishery
2.20 Obtain information on methods used by Flag States to determine the total removals. O
221 Re-distribute the draft questionnaire seeking information on krill fishing strategies, o Membersinvolved in krill fisheries and Members
and provide feedback and idess. designating national and international observers
2.22 Provide facilities on board so that observers may directly estimate conversion rates Membersinvolved in krill fisheries
for krill products.
2.26 Develop aproposal to improve the sampling protocols described in the Scientific Observer Mr Jones
Manual.
231 Develop a stratified sampling strategy for finfish by-catch which takes account of the Genera request
anticipated density of juvenile fish.
Regulatory framework for fisheries
2.35 Develop aframework to guide fishery development. Ad hoc task group convened by Dr Miller
Estimation of potential yield
297 Develop a pro-formafor the submission and archiving of GYM tests. Dr Constable and others
2.108 Understand the sensitivity and performance of the GY M to changing parameter values. . General request
2.110 Evauate the GYM and submit results to the Secretariat. ] Dr Constable and others
2.110 Compile the documentation on the KY M, including its historical development. 00)

(continued)



Table 3 (continued)

Ref. Topic and Task Actioners
Secretariat WG-EMM
CCAMLR-2000 Survey
2122 Coordinate the analyses of the data at future workshops and intersessionally. Drs Hewitt, Naganobu, Nicol, Sushin,Watkins
2.123 Analyseregiona and local surveysin Area 48 during the same period as the Scientists involved with these surveys
CCAMLR-2000 Survey to complement the synoptic information.
2124 Analyse data from ancillary surveys during an International Coordination Workshop. Dr Kim (workshop convener)
2.126 Develop a better understanding of the orientation of krill. Genera request
2127 Investigate the potential biases caused by the currently used krill delineation techniques. General request
2.128 Determine the proportion of krill occurring near the surface during daytime and its effect General request
on acoustic survey estimates.
2.130 Consider aternative methods to subdivide the precautionary catch limit. General request
2131 Coordinate an ad hoc subgroup on population genetics of krill and provide aforum Dr Bergstrom (subgroup coordinator)
to discuss progress and analyses.
2132 Estimate the biomass of myctophids from acoustic data. General request
3.61 Analyse oceanographic data with the aim of improving the identification and definition General request
of key hydrographic features.
DEPENDENT SPECIES AND THE ENVIRONMENT
CEMP Indices
34 Add abox to the CEMP eforms to indicate if data were collected according to the o)
standard methods.
35 Update information on CEMP indices and report to WG-EMM-2001. oo
347, Further develop the application of CSlsintersessionally and during aworking session o) General request
3.63 at WG-EMM-2001.
3.49 Further develop the algorithm to estimate the energy and carbon budgets of 1and-based General request
predators.
351 Further develop the CEMP indices along the pointsidentified at the meeting. General request
3.55 Review CEMP parameters and their potential utility in management procedures. General request
3.55 Review the historical development of CEMP indices and the ecosystem assessments. o)
3.55 Make available the CEMP database at WG-EMM-2001. o6}
3.60 Continue monitoring CEMP environmental indices. o) CEMP data providers
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Table 3 (continued)

Ref. Topic and Task Actioners
Secretariat WG-EMM

CEMP Species

3.8,3.9 Convey the appreciation of WG-EMM, and comments arising from the meeting, to o)
SCAR-BBS for submitting WG-EMM-00/16.

3.16 Liaise with the SCAR-GSS to clarify issues raised by WG-EMM, and help Prof. Boyd
ensure that the updated report is submitted to SC-CAMLR.

3.18 Document population changes in Antarctic fur sealsin the South Shetland Islands. USAMLR

3.19, 3.59 Convene aworkshop to assess problems associated with conducting large-scale General request
population counts. )

3.20 Request updates on whale population abundance and information relevant to estimating @)
krill consumption.

3.56 Estimate the large-scal e abundance of land-based predator populations. General request

3.58 Collate program outlines for collaborating in a synoptic survey of land-based predator Dr Constable (coordinator) and Program Leaders
populations, and present at SC-CAMLR-XIX.
APIS

357 Request information on pack-ice seals. o)
Environment

3.29 Present environmental information related to fishing activities at future meetings. General request

3.33,3.62 Further develop indices on the extent of sea-ice adjacent to CEMP sites. General request

ECOSYSTEM ANALYSIS

4.4 Further develop the ecosystem approach. General request
4.120 Further develop techniques for extending the spatial and temporal coverage of sampling General request
krill populations.
4.123 Interact with SO-GLOBEC. General request
4.129 Promote the work of CCAMLR outside the CCAMLR community and seek input (e0] General request
on issues of interest to WG-EMM.
4,133 Communicate with UBC regarding questions concerning ECOPATH. Dr Miller
4.134 Acquiretheinitia skillsin developing an ECOPATH model analysis, subject to o
approval by SC-CAMLR.
4.137 Conduct further studies to compare water masses to krill taxa and demographics. General request
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Table 3 (continued)

Ref. Topic and Task Actioners
Secretariat WG-EMM
METHODS AND DESIGNATION OF CEMP SITES
5.64 Further investigate biases associated with the CV for the CCAMLR-2000 Survey. Dr Demer and others
5.65 Further develop the application of multi-frequency methods for delineation between Dr Azzali and others
E. superba and E. crystallorophias.
5.66 Reconvene the Subgroup on Methods and address issues raised by WG-EMM. Mr Reid
5.67 Develop criteriato guide the production of CEMP site maps. Subgroup on the Designation and Protection
of CEMP sites
5.68 Develop amethod to assess marine protected areas put forward by the ATCM . Subgroup on the Designation and Protection
o of CEMP sites
6.18 Redraft CEM P conservation measures. 0]
FUTURE MEETINGS OF WG-EMM
4.127 Structure future meetings to make it easier for participants with external expertise. Dr Hewitt
7.17 Update the analysesin WG-EMM-00/64. Dr Miller
7.17 Develop a paper to present the views of WG-EMM to SC-CAMLR. Dr Hewitt
CCAMLRWEBSITE
8.6 Consider the website as a living document which would require frequent, small changes o)
so that it remained attractive to repeat users. o
8.8 Apply the approach used to distribute WG-EMM-2000 documents at WG-EMM-2001; 00)
acopy of the agenda should be included in the bundle of papersissued on the first day. o
89 Leave all available WG-EMM-2000 documents on the secure webpages for a period of 0] General request

3-12 months following the meeting (participants were requested to provide electronic
copies of papers submitted in paper format, including those submitted at the start of the
meeting).
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Table 3 (continued)

Ref. Topic and Task Actioners
Secretariat WG-EMM

OTHER BUSINESS

9.2 Avoid time conflicts, when possible, with other major Antarctic meetings when o) Dr Hewitt and hosts
organising future meetings of WG-EMM. o

9.3 Develop the agenda and format of the 2001 meeting by January—February 2001, 00) Dr Hewitt
and distribute together with an updated version of WG-EMM-00/29.

95 Submit advance notifications of papers, or asynopsis, or full papers (including the General request

synopsis) electronically to the Secretariat at least one month prior to the start of the
meeting.
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