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Abstract

This document presents the adopted record of the Twelfth Meeting of
the Scientific Committee for the Conservation of Antarctic Marine
Living Resources held in Hobart, Audrdia, from 25 to 29 October
1993. Mgor topics discussed at this meeting include: krill, fish, crab
and squid resources, ecosystem monitoring and management, marine
mamma and bird populations, assessment of incidenta mortdity, United
Nations Conference on straddling stocks and highly migratory species
and publication of scientific papers. Reports of meetings and
intersessond activities of subsdiary bodies of the Scientific Committee,
including the Working Groups on Krill, on Fish Stock Assessment and
for the CCAMLR Ecosystem Monitoring Program, are appended.
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REPORT OF THE TWELFTH MEETING
OF THE SCIENTIFIC COMMITTEE
(Hobart, Australia, 25 to 29 October 1993)

OPENING OF THE MEETING

11 The Scientific Committee for the Conservation of Antarctic Marine Living Resources met
under the Chairmanship of Dr K.-H. Kock (Germany) from 25 to 29 October 1993 at the Wrest
Point Hotel, Hobart, Australia

12 Representatives from the following Members atended the meeting:  Argenting, Audtrdia,
Belgium, Brazil, Chile, European Economic Community, France, Germany, Itdy, Japan, Republic of
Korea, New Zedand, Norway, Poland, Russan Federation, South Africa, Spain, Sweden, United
Kingdom of Gresat Britain and Northern Ireland and United States of America

13 The Chairman welcomed observers from Bulgaria, Greece, the Netherlands, Ukraine, the
Antarctic and Southern Ocean Codlition (AsoC), the Food and Agriculture Organisation of the
United Nations (FAO), the Intergovernmenta Oceanogrgphic Commisson (1oc), the World
Conservation Union (IUCN), the Internationd Whding Commisson (Iwc) and the Scentific
Committee on Antarctic Research (SCAR) to the meeting and encouraged them to participate in the
meeting as gppropriate.

14 The observer from Asoc had been invited to atend the proceedings of the Scientific
Committee by the Executive Secretary in accordance with rules of procedure for the attendance of
observers to meetings of the Scientific Committee. The Delegation of Japan stated that it understood
that the observer was attending under the conditions lad out in SC-CAMLR-X, paragraph 1.9.

Amendments to the Rules of Procedure of the Scientific Committee were endorsed by the
Commission at its 1991 meeting and are given in Annex 4 of SC-CAMLR-X.

15 A Lig of Paticipants is given in Annex 1. A Ligt of Documents consgdered during the
mesting isgivenin Annex 2.

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

 Dr V. Main (Chile), Krill Resources,
* Dr M. Basson (UK), Fish Resources;



* Mr D. Miller (South Africa), Krill and Crab Resources;

* Dr B. Fernholm (Sweden), Scientific Research Exemption and New and Exploratory
Fisheries,

* Dr J. Croxdl (Uk), Ecosystern Monitoring and Management;

* Dr W. de laMare (Audrdia), Marine Mamma and Bird Populations and Assessment of
Incidenta Mortdlity;

* DrsD. Agnew and E. Sabourenkov (Secretariat), al other matters.

ADOPTION OF THE AGENDA

17 The Provisond Agenda had been circulated prior to the meeting. The Provisond Agenda
was adopted without amendments (Annex 3).

18 No items were proposed by Members for discussion under Item 19 “Other Business'.

REPORT OF THE CHAIRMAN

19 During the intersessond period Members had participated in a number of meetings. The
Chairman expressed his thanks to Japan, the Republic of Korea and UsA for hosting these mestings,
and to Conveners, Members, Rapporteurs and the Secretariat for ensuring their success.

1.10 A Workshop on the Management of the Antarctic Crab Fishery was held in La Jollg,
Cdifornia, usa from 26 to 28 April 1993 and was chaired by the Convener, Dr R. Holt (UsA).

1.11  The Working Group on Krill WG-Krill) met from 4 to 12 August 1993 in Tokyo, Jgpan
and was chaired by the Convener, Mr Miller. The Working Group for the CCAMLR Ecosystem
Monitoring Program (WG-CEMP) met in Seoul, Republic of Korea from 16 to 23 August 1993, and
was chaired by the Convener, Dr J. Bengtson (USA).

1.12  The Working Group on Fish Stock Assessment (WG-FsA) met in Hobart, Audtrdia, from
12 to 19 October 1993, chaired by the Convener, Dr |. Everson (UK).

1.13  Thereport of wWG-Krill is atached as Annex 4, that of WG-FsA as Annex 5, and that of
WG-CEMP as Annex 6. The report of the Workshop on the Management of the Antarctic Crab
Fishery is appended to the report of WG-FSA as Appendix E.



1.14  The Scientific Committee had been represented as an observer a a number of internationd
meetings during the intersessond period. As gppointed a last year's meeting 6C-CAMLR-XI,
paragraph 10.24), Dr Agnew had been an observer for the Scientific Committee at the 81t
Statutory Mesting of ICES, Dr de la Mare a the meeting of the Iwc Scientific Committee and Dr
Bengtson at the sCAR Planning Workshop for the Antarctic Pack-ice Sedls Program (APIS). The
APIS Program Workshop was co-sponsored by CCAMLR.

1.15 The Korea Ocean Research and Development Inditute held the Third Internationd
Symposum on Antarctic Science on 24 and 25 August 1993 in Ansan, Republic of Korea
Dr Sabourenkov presented a paper at the Symposum entitled “ The Role, Objectives and Activities
of CCAMLR in the Antarctic Biologica Sciences’.

1.16  The firgt observation under the Scheme of International Scientific Observation had been
conducted in the 1992/93 season through an agreement between Chile and the UK. In accordance
with this agreement, a Scientific Observer nominated by the UK together with an observer nominated
by Chile undertook scientific observations on board the Chilean longliner, Frio Sur V, fishing for
Dissostichus eleginoides in Subarea 48.4 (South Sandwich Idands).

1.17  The fird issue of the cCAMLR Scientific Abstracts and a new volume of the Selected
ientific Papers were published and distributed to Members in April and September 1993

respectively.

KRILL RESOURCES

FISHERY STATUS AND TRENDS

2.1 The krill catch for the 1992/93 season was 70% less than in 1991/92 and totalled
88 000 tonnes (Table 2.1).



Table2.1:

Nationa krill landings (in tonnes) since 1984/85 based on STATLANT returns.

Member Split-Y ear
1985 1986 1987 1988 1989 1990 1991 1992 1993

Chile 2598 3264 4063 5938 5329 4501 3679 6066 3261
Germany 50 0 0 0 0 396 0 0 0
Japan 38274 61074 78360 73112 78928 62187 67582 74325 59272
Republic

of Korea 0 0 1527 1525 1779 4040 1211 519 0
Poland 0 2065 1726 5215 6997 1275 9571 8607 15910
Spain 0 0 379 0 0 0 0 0 0
USSR** 150538 379270 290401 284873 301498 302376 275495 0 0
Russia 137310 2998
Ukraine 61719 6033
Total 191460 445673 376456 370663 394531 374775 357538 288546 87524

: The Antarctic salit-year begins on 1 July and ends on 30 June. The column “split-year” refers
to the cdendar year in which the split-year ends (e.g., 1989 refers to the 1988/89 split-year).

Although the formd date for separation of the former USSR was 1 January 1992, satistics are
compiled here for Russa and Ukraine separately for the complete split-year, i.e. 1 duly 1991
to 30 June 1992 for comparative purposes.

2.2 The totd krill catch by subarea and country for 1991/92 and 1992/93 is given in Table 2.2.

Table2.2: Totd krill catch in 1992/93 by area and country. The catch for 1991/92 is indicated in

brackets.
Subarea Chile Japan Republic Poland Russia Ukraine
/Area of Korea
481 3261 (6066) | 29665 (61598) | O (519)| 7294  (641) 0  (8975)
482 10049 (272 2621 (2742) 0 (80142) 0 (20333)
483 13763 (12405) 5995 (5224) | 2948  (48163) | 6083 (41386)
48.4
48.6 33 (0)
58.4.1 5762 (0) 50 (0)
88 (50)
Total | 3261 (6066) | 59272 (74325)| O (519)| 15910 (8607) | 2998 (137310) | 6083 (61719)
Subarea Total
/Area
48.1 40220  (77799)
482 12670  (103489)
48.3 28789 (107178)
48.4
48.6 33 (30)
58.4.1 5812 (0)
88 (50)
Total | 87524 (288546)




2.3 Table 2.2 shows that catches by Chile and Japan decreased and those of Poland increased
in the 1992/93 season. The combined fleets of Russia and Ukraine have substantialy reduced their
catch levels snce 1991/92.

24 Dr K. Shugt (Russia) dated that it is not possible to forecast precisaly the leve of catches
for 1993/94. He anticipated that four or five vessals may participate in the krill fishery and further
supposed that some of this activity may have the form of joint-ventures.

25 Dr M. Naganobu (Japan) indicated that catches by Japanese vessals in 1993/94 will be
about the same level as recent years.

2.6 Mr Z. Cidniaszek (Poland) stated thet the increase in krill catches during last season is not
going to continue in the future,

2.7 Dr V. Yakovlev (Ukraine) reported Ukrainian activities related to krill fishery. He stated
that differences between STATLANT and fine-scale data submissions were the result of incomplete
information provided by the vessels. Furthermore, he tated that fine-scale data from July to August
1992 had been prepared and submitted to this meeting. He anticipated that 9x Ukrainian vessdls
would participate in the krill fishery during 1994 and that observers would be deployed on some of
these. A detailed report of Ukrainian activities was submitted as CCAMLR-X11/BG/15.

2.8 The Commission’s atention is drawn to India s reported interest in participating in the krill
fishery (Annex 4, paragraph 3.12).

2.9 As daed in the pagt, the Scientific Committee agreed that it would sill be vauable if fishing
Members could indicate the number of vessds planning to fish for krill in the forthcoming season,
their catching capacities and proposed fishing grounds. While many Members again expressed their
reservations as to the practicality of this, there was generd agreement that the marked reductionsin
krill catches during the most recent season indicate that the fishery is in a particularly dynamic sate
and such information would be useful in anticipating subgtantid changesin catch levesin the future.

2.10 Lic. E. Marschoff (Argenting) asked about respongbilities for submitting datato CCAMLR
in the cases of such joint ventures, particularly when a non-member country participated in  the
venture. Members dso discussed the issue of respongbility for reporting data when two Members
carry out a joint venture. The Scientific Committee agreed that this issue should be brought to the
Commission’s atention, especidly regarding:



()  which country is responsible for submitting the data arigng from joint ventures in the
Convention Areato CCAMLR?

@)  how should respongbilities be ddimited in cases where a member and a non-member
nation sart ajoint fishing venture in the Convention Area?

2.11 The observer from FAO (Dr R. Shotton) stated that in the case of submission of fisheries data
to FAQ, the catches are attributed to the country of registration of the vessel concerned.

REPORT OF THE WORKING GROUP ON KRILL

212  TheFifth Meeting of the Working Group on Krill (wGKrill) was hed in Tokyo, Jgpan from
4 to 12 August 1993 under the convenership of Mr Miller. The report of the meeting is atached as
Annex 4.

Review of Information from the Fisheries (Annex 4, paragraphs 3.1 to 3.40)

213  The Sdentific Committee noted that wGKrill had indicated it would be useful to obtain
informetion on anticipated product demands as this might affect the location and activities of the
fishery (Annex 4, paragraph 3.5).

214  With respect to the submisson of data to wGKrill, the Scientific Committee noted that
andyses of Jgpanese fine-scde catch and effort data had been submitted for a number of years and
that good use of these data had been made (Annex 4, paragraphs 3.13 and 3.14).

2.15 Dr Naganobu stated that last year Jgpan had agreed to submit krill fishery data a a
resolution of 10 x 10 n miles and that datawill continue to be provided in the future. Furthermore he
dated that next year Jgpan plans to submit hitorica fine-scale data.

216  The Sdentific Committee thanked Japan for providing the fine-scale dataand also dataon
ascaeof 10 x 10 n miles and looked forward to receiving further historica data in the near future.

217  The necessty for, and the continued difficulties experienced in, submitting historicd
commercid krill catch data a avariety of scales from the former Soviet Union were noted.



218  The Sdentific Committee noted that data were held in the Russan Federation in three
forms as hard copy in summary reports and 15-day reports with additiond information being held
on magnetic tape. It was noted that the examples of fine-scale summaries of historic data provided
to wG-Krill were in aformat competible with the CCAMLR database.

219  The Scentific Committee noted that it would be a mgor task to prepare dl these data for
submission to CCAMLR and Members were encouraged to assst with this effort where possible. It
was noted that scientists from Russia and the UsA were attempting to expedite this work.

2.20 Dr S Kim (Republic of Koregd) informed the Scientific Committee tha dnce the
preparation of Table 1 of Annex 4, the Republic of Korea had reported fine-scale data for 1988.

221  The observer from Ukraine stated that Ukraine has a substantid dataset on krill catchesin
Divison 58.4.2 from 1978 to 1984 and that they would aso like to explore ways in which these
data, with the help of other Members, could be made available to cCAMLR. He noted thet fine-scae
datafrom 1978 were submitted a the meeting.

222  The Sdentific Committee agan noted the vadue of haul-by-haul data from both the
Japanese and Chilean krill fisheries analysed in severd papers submitted to the Working Group and
the submission of length frequency data by Japan (Annex 4, paragraphs 3.22 and 3.23).

2.23 In this connection, the important role of Scientific Observers aboard commercid krill fishing
vessels was dso highlighted. The Scientific Committee took note of WGKrill’s indication thet it will
be some time before comprehensve observer reports become available under the Scientific
Observers Scheme and the utility of the Scientific Observers Manual can be effectively assessed
(Annex 4, paragraph 3.25).

2.24  The Sdentific Committee reviewed developments concerning assessment of the incidenta
by-catch of fish during krill fishing operations (Annex 4, paragraphs 3.26 to 3.34) (see dso

paragraph 3.80).

2.25  The Scientific Committee noted recent developments and wWGKrill's ddiberaions on the
problem of assessing the mortdity of krill not retained during trawling (Annex 4, paragraphs 3.35 to
3.38). It endorsed the Working Group's cal for independent vaidation by the Secretariat of the
modd addressing the problem, a need to undertake sengitivity tests of the model and for experiments
to be undertaken to test some of its basic assumptions.



2.26 Prdiminary resuts of a joint Chilean/us initiative to address the problem of deriving a
Composite Index of Krill Abundance were noted (Annex 4, paragraph 3.39). A full report of these
resultswill be submitted to the next meeting of WG-Kiill.

Edtimation of Krill Yield (Annex 4, paragraphs 4.1 to 4.83)

Krill Hux in Statigtica Area48 (Annex 4, paragraphs 4.1 to 4.10)

2.27 The Scientific Committee noted wGKrill's ddiberations on the effects of water movement
on krill digtribution, particularly in the context of improving the estimation of potentid yield.

228  There was agreement that a consderable body of data could be brought to bear on the
problem of krill fluxes. The Scientific Committee endorsed the Working Group's proposa for a
workshop which would attempt to caculate integrated mass flows across subarea boundaries in

Statistical Area48 (Annex 4, paragraph 4.4).

229  This “Workshop on Evduating Krill Hux Fectors’ should have the following terms of
reference:

() touseexiding datato:
(@ determine water mass transport across the boundaries of selected ocean areas
in terms of velocity profiles normd to the boundaries, integrated over the depth
range 0 to 200 m;
(b) determinekrill density along each of the selected boundaries;

(c) determine the mean retention time of particlesin selected small aress,

(i)  touseinformation from (i) to caculate the passive krill fluxes across the boundaries,
and

(i) to propose methods for further sudies on questions of krill fluxes.
230 A deaing committee comprising Drs de la Mare, Agnew and Naganobu and Mr Miller

was gppointed to oversee the Workshop preparations. The Scientific Committee agreed that the
minimum dataset required for the Workshop should be a specified set of integrated water mass



transport velocity profiles obtained from the FRAM modd, dong with both hydrographic data and
acoudtic dengty estimates from the BIOMASS Program. Additiona datasets should be prepared
according to specifications st out in Annex 4, Appendix E. Data should be submitted to the
Secretariat at least two months in advance of the Workshop in order for them to be incorporated
into a database in the form required. It was agreed that it would be necessary to postpone the
Workshop if the specified data were not available in good time.

231  The Steering Committee will correspond during the intersessond period with a view to
evauating whether the Workshop should take place and if it is to take place, to agree on the two
invited experts.

2.32 Financid provison for the Workshop has been included in the proposed Scientific
Committee budget for 1994. This budget includes provision for the atendance of two invited
experts.

Estimation of Effective Biomass (Annex 4, paragraphs 4.11 to 4.40)

2.33 The Scientific Committee endorsed without comment wWGkrill’s cdl for further work
regarding acoustic methods (Annex 4, paragraphs 4.15, 4.16, 4.20 and 4.22).

2.34  With respect to estimating krill biomass in Statisticd Area 48, the Scientific Committee
noted that wGKirill had re-andysed the AIBEX acoudtic data in accordance with the Scientific
Committee’ s request (SC-CAMLR-XI, paragraphs 2.35 and 2.107).

2.35 The Sdentific Committee agreed with wGKrill's conduson that the estimates of krill
biomassin Satistica Area 48 from ABEX have now been refined asfar asis practica.

2.36  Therevised ABEX biomass estimates (Annex 4, Table 4) differ from those presented to the
Scientific Committee last year (SC-CAMLR-XI, Annex 4, Table 2):

e the totd biomass for Subarea 48.1 is increased from 10.5 to 13.6 million tonnes
(Annex 4, paragraphs 4.26, 4.27 and 4.31); and

» thetotd biomass for Subarea 48.2 is increased from 9.4 to 15.6 million tonnes (Annex
4, paragraphs 4.28 and 4.31).



2.37  Various other reports presented to WGKrill on the esimation of krill biomass in Satigtica
Area 48 were noted (Annex 4, paragraphs 4.32 to 4.38).

Near-synoptic Survey(s) in Statistical Area43
(Annex 4, paragraphs 4.41 to 4.54)

2.38 In response to requests from both the Scientific Committee (SC-CAMLR-XI,
paragraphs 2.69, 2.107, 2.116 and 2.117) and Commission (CCAMLR-XI, paragraphs 4.14
and 4.15), wGkrill had condgdered the question of carrying out near-synoptic surveys in various
ddidica areasin the near future.

2.39  The Scientific Committee agreed that the primary purpose of such surveys would be to
improve esimates of B, (pre-exploitation biomass) used in the population modd to estimate
sustainable yield (see dso paragraphs 2.41 to 2.47). It further agreed that designated survey areas
would be mogt likely to include large portions of Statistical Area 48 and smdler portions of
Statistical Area58 (Annex 4, paragraph 4.41).

240  The Sdentific Committee concurred with WGKrill’s concluson that athough current fishing
levelsin Statistical Area 48 are low with respect to the precautionary catch limit of 1.5 million tonnes
set by Conservation Measure 32/x (Annex 4, paragraph 4.43), there is a need to begin developing
plans for, and designing, suitable near-synoptic surveys in parts of Statisticd Areas 48 and 58
(Annex 4, paragraphs 4.43 and 4.44).

241  The Scientific Committee agreed that the Convener of wGKrill should coordinate an ad
hoc correspondence group in the forthcoming intersessond period to tackle the problem of
designing near-synoptic surveys to estimate B,. This group will report to WGKrill’s next meeting
(Annex 4, paragraph 4.47).

242 In congdering the question of krill surveys in generd, the Scientific Committee agreed that
there is no urgent need to put asde funds for the Russan KRAM project a this time (Annex 4,
paragraphs 4.49 to 4.53).

243  DrdelaMare gated that Austraia plans to conduct a survey of part of Divison 58.4.1in
February 1996 to estimate krill biomass. He sought expressions of interest from Members who
might be able to participate in the survey s0 as to extend coverage to alarger proportion of Divison
58.4.1. A detailed survey plan will be presented at the next meeting of the Working Group.
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Refinement of Yidd Edimate Caculations
(Annex 4, paragraphs 4.55 to 4.83)

244  The Scientific Committee noted that various refinements to the process and modd used to
cdculate krill potentid yidd had been carried out during the intersessond period and were
presented to WGKrill (Annex 4, paragraphs 4.55 to 4.83 and papers wWGKirill-93/12, 13 and 42 in

particular).

2.45 It was adso noted that specific account had been taken of uncertainties in the vaues of
various biologica parameters and that the problems encountered in reconciling independent
edimates of yied using the same underlying modd (SC-CAMLR-XI, paragraphs 2.41 and 2.42) had
been rectified through the verification procedure proposed by the Scientific Committee (Annex 4,
paragraph 4.55).

246  Differences in this year's results compared with those presented last year were
acknowledged (Annex 4, paragraphs 4.56 to 4.59).

247 The <dentific Committee endorsed wGHKrill's recommendations (Annex 4,
paragraphs 4.60 to 4.64 and Appendix E) with respect to improving inputs into the modd and the
criteria used for sdlecting a vaue for g (the multiplication factor that provides an estimeate of potentia

yield).

248  Prof. J Beddington (UK) welcomed the substantial progress that had been made. He
stated that he believed it was now timely for the results to be related to particular CCAMLR areas so
that the implications of the work for particular conservation measures could be assessed.

249  Dr delaMare noted that the modd was used for caculating the potentia yieds onwhich
Conservation Measures were based. As such, the results were aready related to particular aress.
He agreed, however, with Prof. Beddington that this may not be obvious from the reports of WG
Krill.

250  The Scientific Committee agreed that there was a need for greater clarity in describing and
presenting the relationships between the various components which go into caculating potentid yield
in particular areas. WG-Krill was requested to take note of this in its future presentations on this
topic.

11



251  The Scientific Committee dso agreed that a sgnificant breskthrough had been made in wG-
Krill's ongoing efforts to assess krill recruitment and its variability (Annex 4, paragraphs 4.65 to
4.73). It endorsed WGKrill’s proposds to investigate the effects of sdectivity on numerica dengity-
at-length samples (Annex 4, paragraphs 4.68 to 4.70) and that the Secretariat be tasked with
vdidating the proposed recruitment moded (WGKrill-93/12) as well as the computer programs
associated with its anadyss (WGKrill-93/13) (Annex 4, paragraph 4.73).

Ecologicd Implications of Krill Fishing (Annex 4, paragraphs 5.1 to 5.45)

Location and Timing of Fishery (Annex 4, paragraphs 5.1 to 5.32)

252 At its lag medting, the Scentific Committee had sought wGKTrill’s advice on possble
measures to ensure that krill catches are not concentrated in areas close to predator colonies
(sc-cAMLR-XI, paragraphs 2.78 and 5.39 to 5.43). The Scientific Committee endorsed WG-Krill’s
discusson on this matter (Annex 4, paragraphs 5.1 to 5.11) and its ddiberations may be found in
paragraphs 8.30 to 8.44.

253  The Scentific Committee agreed that the Japanese study of 10 x 10 n miles catch data
presented to WG-Krill not only offered an important contribution to the Working Group’s work, but
a0 sarved to emphasise the importance of reporting fine-scae data (Annex 4, paragraph5.9).
Further research dong the lines of the Japanese study was encouraged.

Reation of Fishing to Krill Predators
(Annex 4, paragraphs 5.12 to 5.25)

254  Udng the framework developed by the Joint Meeting of WGKrill and WG-CEMP in 1992
(sc-cAMLR-XI, Annex 8, Appendix 1), wGKrill reviewed initid attempts to modd inter-relaionships
between krill, dependent predators and the fishery by means of a one-way interaction mode (Annex
4, paragraphs 5.12 t0 5.21).

255  The Sdentific Committee noted that wWG-Krill’s discusson concerning the smulation
andyss had resulted in a number of questions being posed to the originators of the data via
WG-CEMP. It noted that WG-CEMP had responded to most of these questions in its report and had
requested answers to the remaining ones by correspondence. Furthermore, WG-CEMP had indicated
that the modd would be significantly improved by using year-specific values and had requested that
these data be supplied. The Scientific Committee endorsed this approach.



256  The Sdentific Committee noted the suggestion of WG-Krill for future modifications to the
modd and agreed that it would be useful to undertake these once analyses based on the origina
moded had been carried out with the corrected data and with the modifications suggested by wG-
CEMP.

2.57 Some members of the Scientific Committee commented that the development of models of
functiond reationships between krill dependent predators and the fishery should run in pardld to
field research.

Status and Role of cPUE Indices (Annex 4, paragraphs 5.26 t0 5.32)

258 The Sdentific Committee endorsed WGKrill’s view that it is important to distinguish
between the use of cPUE information for the purpose of estimating krill biomass and its uses for other
purposes, such as usng CPUE as ameasure of loca dengity (Annex 4, paragraph 5.27). It reiterated
the importance of collecting and submitting catch and effort data from the krill fishery.

2.59 In the context of usng CPUE indices to improve current understanding of the relaionship
between locd krill dundance and fishery, the Scientific Committee encouraged fishing nations to
investigate the feasbility and cost of recording search time informetion from the fishery dong the lines
outlined by wGKrill (Annex 4, paragraphs 5.31 and 5.32).

Effects of Management Measures on Krill Fishing
(Annex 4, paragraphs 5.33 to 5.40)

2.60 A dgmulaion study of the consequences of different extents and locations of closed areas
on the krill fishery in Subarea 48.1 (SC-CAMLR-XI, paragraphs 5.41 and 5.42) had been submitted to
the Working Group in response to aformer request by the Scientific Committee (WG-Krill-93/14).

2.61  The Sdentific Committee agreed with wG-Krill that the Secretariat model was a good first
atempt and that it could serve as a basis for further developments. The availability of fine-scale data
from vessds operating in different locations during the entire fishing season was recognised as
important in future efforts to refine the mode (Annex 4, paragraph 5.38). The submission of such
data was again encouraged.
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2.62 It dso agreed that it would be useful to receive operationd informeation from the fishery on
the underlying reasons for fishing off both the Elephant and Livingston Idands (Annex 4, paragraph
5.37).

2.63  The Sdentific Committee noted the desire of WG-Krill to continue the didogue with fishing
nations concerning the consequences of potentia precautionary management measures for localised
aress in Subarea 48.1 (see dso Annex 4, paragraph 5.39). This topic is discussed further in
paragraphs 8.42 to 8.44.

Liason with WG-CEMP (Annex 4, paragraphs 5.41 and 5.45)

2.64  Close liason between wakrill and wG-CEMP was endorsed in the interests of developing
feedback management procedures and in developing predator/prey interaction models in Subarea
48.1 aswell as other subareas (Annex 4, paragraphs 5.41 to 5.43).

2.65  The Sientific Committee noted that the continuing development of krill and krill-predator
interaction models (see paragraphs 2.53 to 2.57 and 8.46 to 8.51) will facilitate future progress on
evauating the gatigica performance/cost effectiveness of possble experimental harvest regimes to
digtinguish between naturd variaion in predator performance and effects due to fishing (Annex 4,

paragraph 5.45).

Precautionary Catch Limits on Krill Catches
(Annex 4, paragraphs 6.1 to 6.14)

2.66  Dr Naganobu indicated that wG-Krill had, a its 1992 meeting, used g=0.063 in the
esimation of krill potentid yield even though Japan had submitted a paper suggesting that 6.3% is
too low based on a smplified verson of the yield estimation modd GC-CAMLR-XI, Annex 4,
paragraph 2.41). He recalled that at WG-Krill'’s most recent meeting in Tokyo, the Working Group
concluded that the adequate cross-checks of the yield estimation approach had been carried out by
the Secretariat and Japanese scientists and that a value of g=0.165 is consstent with criterion used
previoudy by the Working Group.

2.67  However, Dr Naganobu stressed that he could accept the value of g=0.1, given that:

() theedimate of g has changed over the past three meetings from 0.1 in 1991 to 0.063
in 1992, to 0.165 this year;
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(i) g=0.1 has been generdly accepted as the traditiona criterion for potentid yield
esimation; and

@) g=0.1 dso takes implicit account of the agreed concepts of Article Il (see discusson
in Annex 4, paragraph 6.6).

2.68  Therefore, Dr Naganobu and some other Members concluded that, in their opinion, the
Scientific Committee should endorse g=0.1 as a working vaue at the present time until a more
relidble value of g becomes available.

2.69  The Scientific Committee agreed thet for the time being g=0.1 should be used.

2.70  Theimplications of the chosen g levd expressed as a proportion of median levels in the
absence of exploitation are given in the following table. The Scientific Committee noted that the
implication for future krill spawning biomasses contained in this table is conggent with the
CommissonOs agreed concepts in relation to operationad definitions of Artice 11 set out in
paragraph 6.5 of the WG-Krill report (Annex 4).

Satigic g=01
Probaility of biomass falling below
0.2 over 20-year harvest period 0.02
Biomass leve a the end of 20 years
median 0.78
lower 5% -ile 0.41

2.71  The Scentific Committee agreed that the current best estimates of krill potentia yield are as
follows. These are shown together with the catch levels reported for the 1992/93 season.

Area/Divison Bo Y (million tonnes) 1992/93 Catch
(million tonnes) g=01 (milliontonnes)
48.1+48.2+48.3 30.8 3.08 0.08
48.6 4.6 0.46 0
58.4.2 3.9 0.39 0




2.72

2.73

2.74

2.75
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The Scientific Committee noted the following:

0]

)

the estimates of B, are now some 12 years old;

the current vaue for g may be reconsdered following further development of the
recently initiated krill- predator modelling studies (paragraphs 2.54 to 2.57);

data derived estimates of certain biologica parameters (particularly krill recruitment
and varigbility - paragraphs 2.47 and 2.51) will only be avallable next year. The
ranges of such parameters are vitd for predicting the satistica distributions of krill
biomass for different g vaues, and

only in 1994 will it be possble to take these estimates, dong with other refinements
to the krill potentid yidd modd (Annex 4, Appendix E), into account in providing
improved predictions for dternative choices of g.

In this connection, Dr Naganobu stated that:

0]

(ii)

the Scientific Committee a its last meeting had endorsed the catch limits
recommended by WG-Krill (SC-CAMLR-XI, paragraph 2.67; SC-CAMLR-XI, Annex
4, paragraph 6.1) prior to full vaidation of the modd underlying esimation of krill
potentid yidd (SC-CAMLR-XI, paragraph 2.41);

WG-Krill had this year concluded that adequate vaidation of the yied estimation
mode had been carried out and that the ensuing results could be accepted (Annex 4,
paragraph 4.55); and

the best B, estimate of 30.8 milliontonnes has been obtained from the re-andyses of
the AIBEX data (paragraph 2.36).

For these reasons, Dr Naganobu concluded that the Scientific Committee should endorse
the new yield estimate of 3.08 milliontonnes contained in the table in paragraph 2.71 for Subareas
48.1, 48.2 and 48.3.

Lic. Marschoff indicated that the estimation of B, obtained from the re-andyss of the

FIBEX datais associated with a high leve of uncertainty and this fact should be drawn to the attention
of the Commission.



2.76  The Scentific Committee noted that the information contained in the previous paragraphs
may have some relevance for the precautionary catch limit currently contained in Conservation
Measure 32/X.  Smilarly, it would aso be relevant to the subarea dlocation of this limit set out in
Conservation Measure 46/XI.

277  The Sdentific Committee advised the Commission that as developments in the scientific
information underpinning such cdculaions of yidd are made, the estimates of yidd are likely to
change. Noting the currently low prevaling catch leves in reation to the limit in Conservation
Measure 32/X, the Scientific Committee sought the CommissionOs guidance on the frequency and
magnitude by which krill catch limits may be adjusted in the light of changes in the scientific
information underpinning such limits.

2.78  The Scientific Committee acknowledged that revison of current B, estimates for Divison
58.4.2 should be available for congderation a WG-KrillOs next meeting (Annex 4, paragraph 6.12).

2.79 It was agreed that high priority should dso be afforded to planning a biomass survey in
Divison 58.4.1 dnce fishing was undertaken there during the most recent season (Annex 4,
paragraphs 6.10 and 6.11) (see paragraph 2.43).

2.80  With respect to Divison 58.4.2, the Scientific Committee agreed that the precautionary

catch limit for this divison sat out in Conservation Measure 45/x1 should not be revised at this stage,
given the anticipated revison of the exiding B, vaue, together with another etimate of this

parameter based on the results of a recent survey undertaken by Audrdia in part of this divison
(Annex 4, paragraph 6.12).

Refining Operationd Definitions of Articlell
(Annex 4, paragraphs 6.15 to 6.18)

281  The Sdentific Committee noted that the method currently utilised by waKrill to provide
esimates of krill potentia yield dready takes account of the first two concepts agreed by the
Commisson (CCAMLR-IX, paragraph 4.17) as operationa definitions of Article 11 (Annex 4,

paragraph 6.15).
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FUTURE WORK OF WG-KRILL

2.82  The Sdentific Committee noted that WGKrill continues to make sgnificant progress in its
work. This refers, in paticular, the refinement of procedures to cdculate potentid yield, the
development of an gpproach to estimate recruitment variability, initid attempts to mode functiond
relationships between krill, predators and the fishery, and the implementation of a procedure to plan
future near-synoptic surveys of krill biomass.

2.83  The Sdentific Committee endorsed the following topics as having the highest priority for
WGKrill in the forthcoming year:

()  the halding of aworkshap to investigate water flux and krill movement in Satidticd
Area 4s;

(i) edimation of tota effective biomassin Divison 58.4.2,

@)  further esimation, refinement and vdidation of methods to cdculate potentid yield
and precautionary limits in vaious ddidicad aess and subaress, including
refinements of the underlying model used to etimate yidd as well as its input
parameters (especialy recruitment and recruitment variability);

(iv) evduation of procedures to collect search time information from the krill fishery and
assessment of the associated practicaities and cods,

(v) vdiddion and sengtivity anadyses of the modd describing mortdity arisng from krill
passing through net meshes during trawling; and

(W) refinement, in asocation with WGCEMP, of modds describing  functiond
relationships between krill, predators and the fishery.

2.84 In addition, waKrill should continue to address issues associated with survey design,
acoustic assessment of krill biomass, and the devel opment of gpproaches to management.

2.85 In order to address the above issues, which are fundamentd to the development of advice
on krill, the Scientific Committee recommended that wGKrill should meet during the intersessond
period for gpproximately one week during 1994. The proposed Workshop on Evauating Krill Flux
Factors should be scheduled for a period of three days immediately prior to the Working Group’s
mesting.
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2.86  The Scentific Committee noted the convergent nature of many of the matters being
consdered by waGkrill and WGCEMP. Members were requested to give condderation to an
gopropriate format whereby such matters could be most effectively dedt with in future meetings of
the two Working Groups with a view to having more in-depth discussons a the Scientific
Committee’ s 1994 meeting. Items to be considered would include some combination of wGKrill and
WG-CEMP s annua meetings and possible modification of wGKrill’sterms of reference. These topics
will be included in the agenda for the Working Group's next meeting. A joint meeting of wGKiill
and WG-CEMPIs planned for the annua mestings of the two Working Groups.

DATA REQUIREMENTS

2.87  The Scentific Committee was pleased to note the large number of papers tabled at
WG-Krill  and that these contained information relevant to the data requirements identified a the
Working Group's 1992 meeting 6&C-CAMLR-XI, Annex 4, Table 6). The Scientific Committee
endorsed WG-Krill' s updated table of information requirements (Annex 4, Table 6) and in particular:

()  the requirement to submit fine-scale catch and effort data from al subareas and the
ISRsremains Higdtoricd fine-scale catch datais il required for Statistical Area 58;

(i)  the ongoing requirement to submit length frequency data from commercid vessds,
haul-by-haul data (irrespective of proximity to CEMP Stes) and information on the
number/capacity of fishing vessels dso remains,

(i)  progress on the submisson of higtorica fine-scale data from the former Soviet fishery
is encouraged; and

(iv) reports are encouraged on the anticipated costs and practicdity of collecting and
submitting search time informetion from the krill fishery in accordance with
recommended procedures.

19



ADVICE TO THE COMMISSION

Specific Advice

2.88 Members are encouraged to investigate ways to facilitate the submisson of historica catch
data from the krill fishing fleets of the former Soviet Union (paragraph 2.17).

2.89  Andydsof the FIBEX datato estimate krill biomass has progressed as far as is practicable
(paragraph 2.35).

2.90 Fishing nations are encouraged to investigate the feasibility and cost of recording search
time information from the krill fishery (paragraph 2.59).

291  The Commisson's atention is drawn to the Scientific Committeg' s ddiberations on the
edimation of krill yidd in rdation to the formulation of precautionary catch limits on krill (paragraphs
2.66 to 2.75).

2.92 Conservation Measures 32/x and 46/X1 are currently in force. The latter measure gppliesto
both the 1992/93 and 1993/94 seasons.

2.93 Conservation Measure 45/x1 should not be revised a this dage, given the anticipated
revison of the yield estimates for Divison 58.4.2 (paragraphs 2.78 and 2.80).

2.94  The Commisson's guidance is sought on the frequency and magnitude by which krill catch
levels may be adjusted in the light of changing scientific information (paragraph 2.77).

Generd Advice

2.95  waKrill should hold an intersessond meeting during 1994 in order to continue work set
out in paragraphs 2.83 to 2.86. A workshop on evauating krill flux factors should be held
immediately prior to this meeting. A joint meeting of WGKrill and wa-cEMP will be held around the
sametime.

2.96 Members are requested to give condderation to an appropriate format whereby meatters of
common concern can be most effectively dedt with at future meetings of wGKrill and WG-CEMP

(paragraph 2.86).



2.97 Sengitivity tests and specific experiments should be undertaken to vaidate the proposed
modd on krill mortaity resulting from passage through net meshes during trawling operations

(paragraph 2.25).

2.98  An ad hoc correspondence group (coordinated by the Convener of wGKrill) has been
established to address the problem of designing future near-synoptic surveys during the forthcoming
intersessional period (paragraph 2.41).

2.99 High priority should be afforded to designing a biomass survey in Divison 584.1 in the
near future (paragraph 2.79).

2100 The Secretariat should vdidate and incorporate the new krill recruitment modd into the
procedures to caculate potentid yield (paragraph 2.51).

2101 To further assess the possble impact of krill fishing on krill predators, very fine-scde
analyses of catch and effort data are encouraged (paragraph 2.53).

2102  wakKrill, in consultation with WG-CEMP, should continue developing functiond modes of
interactions between krill, predators and fishery (paragraph 2.55).

2.103 The specific data requirements listed in paragraph 2.87 should be addressed as a matter of
priority.

FISH RESOURCES

FISHERY STATUSAND TRENDS

31 The only reported finfish catches for the 1992/93 season were 3 049 tonnes of
D. eleginoides from Subarea 48.3, 39 tonnes from Subarea 48.4 and 2 722 tonnes from Division

58.5.1 (SC-CAMLR-X11/BG/1). Catches of crabs are discussed under Item 4.

3.2 The Scientific Committee recognised that fishing plans are subject to decisons of the
Commisson. The following paragraphs describe plans which depend on these decisons.

3.3 Fishing plans for the 1993/94 season were consdered. Russia plans to have two to three
vesss fishing for toothfish in Subarea 48.3. Plans for icefish fishing have not yet been findised but
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a least one vessd would be involved. The totd number would depend primarily on financid
meatters.

34 Mr Cielniaszek indicated that no Polish vessasfished for finfish during the 1992/93 season
but that one or two vessels may operate in Subarea 48.3 in 1993/94. At this stage it is not clear
whether these vessals would be fishing for finfish or for krill.

35 Chilean longliners operated in the Convention Areain 1992/93. The intention of Chilean
authorities is to intengfy the control of thisfleet. This control could incdlude no permission for fishing
in the Convention Area during the 1993/94 season unless vessas comply with al legd requirements
(ccAMLR-XI1, Annex 5, paragraph 32). However, the current Chilean legidation does not alow
such legd action.

3.6 Dr Naganobu indicated that no Japanese vessdls would be fishing for finfish in the
Convention Areain 1993/94.

3.7 Dr Kim indicated that one Korean vessd would be fishing for finfish in Subareas 48.3 and
48.4in 1993/94.

3.8 Detals of the fishing plans of Ukraine are given in CCAMLR-XI1/BG/15. Two vessdls intend
to fish for toothfish in Subarea 48.3 but, because of financia consderdations, plans for icefish have
not yet been finalised.

39 CCAMLR-X11/MA/2 outlines the intentions of France for the next season. Two trawlers will
be fishing in Divison 58.5.1 for toothfish and icefish subject to French regulations for these species,
particularly with regard to icefish.

REPORT OF THE WORKING GROUP ON FISH STOCK ASSESSMENT

3.10  The Working Group on Fish Stock Assessment (WGFsA) met from 12 to 19 October
1993 at cCAMLR Headquarters in Hobart. The Convener of the Working Group, Dr Everson,
presented the report of the meseting.

3.11  TheReport of the Working Group is atached in Annex 5.

3.12  Thelargest pat of the meeting was concerned with stock assessments. Additiond topics
were discussed at the meeting and are dedlt with under other Scientific Committee agenda items.
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These are: (i) the crab fishery in Subarea 48.3 (Annex 5, paragraphs 6.71 to 6.107); (ii) sraddling
and highly migratory stocks (Annex 5, paragraphs 6.147 to 6.165); and (iii) scientific observation
(Annex 5, paragraphs 4.1 t0 4.6)

Data Requirements Endorsed by the Commission in 1992

3.13  Vaious data were specificaly requested by the Working Group in 1992 (SC-CAMLR-XI,
Annex 5, Appendix D). Data submitted to the Secretariat in response to this request are lited in
Appendix D.

3.14  Cach and bidlogicd information had been submitted from the two current fisheries for
D. eleginoides a South Georgia and the Kerguelen Idands. Fine-scae data and length frequency
information from the 1992 crab fishery in Subarea 48.3 had aso been submitted. However, overdl
the submisson of data requested by the Working Group from previous fishing seasons was

disgppointing.

Other Documents and Topics (Annex 5, paragraphs 5.11 to 5.24)

3.15  TheWorking Group discussed papers on various aspects relevant to applied ecology such
as feeding, growth and maturity studies, larva digtribution, taxonomy and recruitment variability, as
well as the digribution and trophic relaions of Myctophidae. Papers on the rigging of codend
meshes and estimation of seabed areas on the fishing grounds were also discussed.

3.16  Although these studies had little initid impact on the actual assessments, they are topics
which need to be borne in mind when determining parameter vaues for many of the assessments.

New Fisheries (Annex 5, paragraphs 6.1 to 6.4)

3.17  Exploratory fishing had been undertaken for D. eleginoides in Subarea 48.4 by a Chilean
vess at the South Sandwich Idands. It was noted that a non-member state (Bulgaria) conducted a
longline fishery in this subarea and forwarded haul-by-haul catch and effort datato CCAMLR. Catch
rates were low and the area of fishable ground in the region investigated is smdl. The Working
Group agreed that the prospects for devel oping a commercid fishery for D. eleginoides in theregion
are very poor. In the event that there is further interest in exploratory fishing in the area, WG-FSA
recommended aTAC of 28 tonnesfor D. e eginoidesin the South Sandwich Idands.

23



3.18 In discussion it was noted that dthough catch rates of the Bulgarian vessd were far higher
than the catch rates of the Chilean vessd, and dso higher than catch rates of Bulgarian vessels fishing
in Subarea 48.3, the Bulgarian catch rates in Subarea 48.4 declined rgpidly. This was taken into
account in the assessment and led to low estimates of biomass.

3.19 Dr C. Moreno (Chile) noted that the agreement between Chile and the UK to put Scientific
Observers from both Member states on board the Chilean longliner that carried out the exploratory
fishing in Subarea 48.4 was of great vdue. This sort of agreement can help to diminate possble
doubts about fisheries data and can provide vauable additiond biologica information.

3.20  The Sdentific Committee drew attention to the fact that the Conservation Measure (44/X1)
for 1992/93 with regard to this exploratory fishery alowed a TAC of 240 tonnes. This vaue was
bascdly a sengble guess, thought to be alow vaue, dnce there was no information on which to
base a TAC a thetime. The assessment carried out at this year’s meeting of WG-FSA indicatesthat a
vaue of 240 tonnesisfar too high and aTAC of 28 tonnes would be more appropriate.

3.21 It was noted that fishing only took place in the northern art of Subarea48.4. Some
Members fdt that Snce the species reaches the southernmost limit of its digtribution in the area and
the bathymetry of the area was such that it was unlikely that large concentrations of toothfish would
be found dsawhere within the subarea, the TAC caculated by WG-FsA could be related to the whole
of Subarea 48.4. Other Members were of the opinion that the new fishery conducted in 1992/93
covered three idands in the north of Subarea 48.4, and therefore the catch level should relate only to
theseidands.

Management Advice

3.22 Most Members recommended a TAC of 28 tonnes for D. eleginoides in Subarea 48.4.

3.23 Some Members expressed doubt concerning the gpplicability of the TAC to the whole of
Subarea 48.4.

3.24  The Sdentific Committee dso recommended that, because of the uncertainty about the
goplicahility of this vaue to the entire subareg, the fishery continue to be viewed as anew fishery.
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Assessments and Management Advice

3.25  Assessment summaries for the various fish stocks assessed by WG-FSA are presented in
Appendix F of Annex 5.

Statigticd Area 48 (South Atlantic)

Subarea 48.3 (South Georgid)

3.26 Catches from Subarea 48.3 are summarised in Table 1 of Annex 5. Apart from the 299
tonnes of Paralomis which is consdered under Item 4, the only reported catches were 3049
tonnesof D. eleginoides.

3.27 Dr Kim indicated that one Korean vessd fished west of Subarea 48.3 in internationd
waters between 9 April and 21 July 1993. The catch was 267 tonnesof D. eleginoides.

Dissostichus eleginoides (Subarea 48.3)
(Annex 5, paragraphs 6.8 to 6.26)

3.28  Theposgtions of catches (Annex 5, Figure 4) show that many hauls were reported from the
north or west of Subarea 48.3 and outside of the Convention Area.  Since these two fishing grounds
are contiguous with Subarea 48.3, it was suggested that the fish taken on these grounds may belong
to the same stock as that found within Subarea 48.3 and assessments were undertaken for al the
fishing grounds.

3.29  Dr Shust dated that the stock assessment and potentia yield level estimate were obtained
with the use of a method which did not take into account the length and age data, presented by Dr
Shugt, for 1991 and 1992 catches of D. eleginoides taken in Subarea 48.3.

3.30 DrsdelaMare and E. Balguerias (Spain) responded that the Working Group had decided
not to use length-based assessment methods because they assume the stock has been in equilibrium,
that is, that the catch is equa to the sustainable yidd. The assessment indicates that this assumption
cannot be judtified.

3.31 In discussion, Prof. Beddington expressed consderable doubts that al the catches
reported from the western and northern grounds were taken outsde the Convention Area.
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Bathymetric charts show that the area to the north of Subarea 48.3 where catches were reported,
forms part of a bank which is bisected by the northern boundary of Subarea 48.3. It therefore
seems unlikely that fish concentrations would occur on the bank to the north of the boundary and not
on the same bank to the south of the boundary. This same argument can be gpplied to the fishing
ground to the west of Subarea 48.3, though the bathymetry is more complicated in this region.

3.32 Dr Moreno indicated that he shared these concerns about the catches reported from
outsde the Convention Area. The issue of whether these data were misreported or whether it is a
case of a straddling stock can, however, not be resolved at this meeting. Scientific observers on
board fishing vessds and research surveys could provide vauable information in this regard.

3.33 It was agreed that, at this stage, only assessments that assume that catches taken insde and
just outside the Convention Area are from the same stock should be considered. In future, fishing
vessals should be properly monitored to try and resolve the doubt about the catches reported
outsde the Convention Area. This can be done by, for example, trangponders or observers on
board vessals.

Management Advice

3.34  TheWorking Group noted that the stock projectionsindicate that the stock may have been
depleted to around 30% of its unfished abundance. Thisis below the level which would be attained
when the stock is fished a ;. The Working Group recommended that a substantia reduction in

catch is required to alow the stock to rebuild.

3.35  Advice on possble TACs is complicated by the fact that the stock may be vulnerable to
fishing outsde the ccaMLR Convention Area. Severa scenarios were considered by the Working
Group (Annex 5, paragraph 6.25) and dl indicate a TAC between 900 and 1700 tonnes. The
Working Group adso indicated that it would be advisable for any reduction in TAC to be
accompanied by arecondderation of the number of vessdsinvolved in the fishery a any onetimeto
avoid problems with stock assessment (Annex 5, paragraph 6.26).

3.36  Threeviews on management advice were expressed in the Scientific Committee.

3.37 Many Members were of the opinion that the recommendations of the Working Group
should be endorsed and a TAC st in the range of 900 to 1 700 tonnes.
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3.38 Severd Members suggested that the fishery should be closed until the issues with regard to
graddling stocks have been resolved. One of the problems is that fishing outsde the Convention
Area cannot be controlled, which brings more uncertainty in the catch reporting.  This has been
noted with regard to the Chilean fleet (paragraph 3.32). Another issue that needs to be resolved is
how the Commission deds with management of straddling stocks.

3.39 Dr Shust suggested that, taking into account the great uncertainty in the assessment, aTAC
around 3 000 tonnes, smilar to last year’ sTAC, could be set.

Champsocephalus gunnari (Subarea 48.3)
(Annex 5, paragraphs 6.27 to 6.62)

340  No catcheswere reported for icefish, Champsocephal us gunnari.

341 A revised catch-at-age matrix was provided to the Working Group and this was used to
re-run assessments made at previous meetings. Stock projections based on biomass estimates from
the research survey in January 1992 were used to calculate TACs for the 1993/94 season.

342  The Scientific Committee accepted the assessments and noted the level of uncertainty
associated with them.

343  The proposa by the UK to conduct a research survey of C. gunnari in Subarea 48.3 in
January 1994 was welcomed by the Scientific Committee.

344  Asinthe pagt, the Working Group considered TACs taking account of possible by-catch of
Notothenia gibberifrons, Chaenocephalus aceratus and Pseudochaenichthys georgianus. No
new information was available for the by-catch species. Two options for TACS were recommended
by the Working Group: (i) the TAC should remain a 9 200 tonnes; or (ii) providing by-catches
could be satisfactorily monitored and reported, a higher TAC of 13 000 to 21 000 tonnes could be
considered.

Management Advice

345 Mog members of the Scientific Committee agreed with the recommendeations of the
Working Group regarding the possible levels of TAC (paragraph 3.44).
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3.46 Lic. Marschoff suggested a closure of the fishery for C. gunnari in Subarea 48.3 until a
survey has been undertaken to dlow a direct estimate of the stock to be made. He noted that the
current estimates of TACs are based on projections of biomass estimates from a survey undertaken
in January 1992 and not based on VPA reaults. Furthermore, avery large drop in biomass between
1989/90 and 1990/91 was indicated by biomass estimates from research surveys. This large drop
has not yet been explained. These factors indicate a high leved of uncertainty which judtifies the
proposed closure.

3.47 Dr Shugt sad that the TAC calculations were based on a survey that was quite recent
(January 1992). The TAC of 9 200 tonnes set for the 1992/93 season had also been based on that
survey esimate. He indicated that it was because of financid and economic reasons that no catches
of C. gunnari had been taken in the 1992/93 season. Because of the absence of commercia fishing
in recent years he suggested a catch level somewhere in the range 13 000 to 21 000 tonnes.

348  The Scentific Committee endorsed the recommendation made by the Working Group that
the following Conservation Measures be maintained:

()  Conservation Measure 51X (effort and biologica reporting system);

(i) Conservation Measure 49/x1 (closure between 1 April 1994 and the end of the
Commission mesting in 1994, to protect spawning); and

(i)  Conservation Measure 191X (mesh Sze regulation);

and recommended that the ban on bottom trawling currently contained as paragraph 4 in
Conservation Measure 49/X1, be retained for the 1993/94 season.

Notothenia gibberifrons, Chaenocephal us aceratus,
Pseudochaeni cthys georgianus, Notothenia rossii,
Patagonotothen guntheri and Notothenia squamifrons
(Subarea 48.3) (Annex 5, paragraphs 6.63 to 6.66)

349  The Scentific Committee endorsed the advice of WGFsA and recommended that dl
Conservation Measures for these species should remain in force.
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Electrona carlsbergi (Subarea 48.3)
(Annex 5, paragraphs 6.67 to 6.70)

3.50 It was noted that WGFsA could not provide further advice because there is no new
information and any TAC which might be considered would be based on a stock for which the age
Structure and biomass are unknown.

351  Fishing plans of Members (paragraphs 3.3 to 3.8) indicate that it is unlikely that there will
be afishery for this speciesin 1993/94.

Management Advice

352 On the bass of the known biologicad characteristics of the stock, the TAC of
245 000 tonnes st in Conservation Measure 53/XI for Electrona carlsbergi in Subarea 48.3 may
be sustainable. However, any fishery would be based on a stock for which the age structure and
biomass are unknown, and in the light of this uncertainty a precautionary TAC should be set below
245 000 tonnes. The species compostion and biologica characteristics of the by-catch are aso
unknown. Therefore the Scientific Committee recommends that a new biomass survey be
conducted if any fishery on this speciesis resumed.

Antarctic Peninsula (Subarea 48.1)
and South Orkney Idands (Subarea 48.2)

Champsocephalus gunnari, Notothenia gibberifrons,
Chaenocephal us aceratus, Pseudochaenichthys georgianus,
Chionodraco rastrospinosus and Notothenia kempi
(Subareas 48.1 and 48.2) (Annex 5, paragraph 6.108)

3,53 The Working Group reiterated the advice offered in 1992 that the fisheries in
Subareas 48.1 and 48.2 should remain closed until a survey is conducted to provide more accurate
estimates of the status of the stocks in these subaress.

Management Advice

354  The Scentific Committee endorsed the recommendations of the Working Group and
recommended that Conservation Measures in force should be maintained.
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355  The Sdentific Committee also proposed that this would continue to be its advice until new
data or survey results from one or both these areas are provided to the Working Group.

Statistica Area 58 (Indian Ocean Sector)

Kerguelen Idands (Divison 58.5.1)

3.56 Disgppointment was expressed that no scientist from France could attend the meeting of
WG-FSA in 1993, snce this hampered the effective provison of advice from WG-FsA. It was hoped
that a scientist from France would be able to attend the 1994 meeting of WG-FSA.

Dissostichus eleginoides (Division 58.5.1)
(Annex 5, paragraphs 6.112 to 6.132)

3.57 In 1992/93 the only fishery in Statigtica Area 58 was for D. eleginoidesin Divison58.5.1
(Kerguelen Idands). 826 tonnes were taken by France and 1 896 tonnes by Ukraine (CCAMLR-
X11/BG/15). Two longliners operated for alimited period in the 1992/93 season and caught 92 tonnes
in the western sector.

3.58  Threefishing grounds are recognised: north, northeast and west of Kergudlen. A detailed
stock assessment was not possible for the stock in the western sector. A longterm sustainable yield
of 1 400 tonnes was estimated from a 1988 trawl survey. No assessment was attempted for the
northern sector and it was therefore impossible to determine whether the current catch level of 6 000
tonnesis sustainable.

3.59  Dr G. Duhamd (France) outlined regulationsthat are in force in the areaaround Kerguelen
with regard to D. eleginoides. The fishery is managed separately for the northern and western
sectors or fishing grounds.

()  Inthe western sector only a smal-scae longline fleet of two vessds operated in the
1992/93 season with a TAC of 1 000 tonnes. The palicy for this sector is likely to
remain the samein future. No trawling is dlowed in this sector.

@)  Inthe northern sector a TAC of 1 800 tonnes for the foreign fleet was in force in
1992/93 for the firgt time. The French fishery is controlled by the numbers of trips



per vessel. In 1992/93 one trip was dlowed for one trawler only. This fishery is
only conducted by trawlers.

(i)  The northeastern sector has not yet been exploited on a commercia scae.

3.60 Dr Duhamed added that additional measures dso apply, for example, a closure between
1 May and 30 June and a mesh sze regulation of 120 mm as adopted by CCAMLR. Last year two
observers operated in the Kerguelen area through the year and the scientific data that were collected
have been transmitted to CCAMLR.

Management Advice

3.61  The Scentific Committee endorsed the recommendations made by WGFsA for a TAC of

not more than 1 400 tonnes for the western sector. Concern was, however, expressed that a proper
assessment could not be conducted at WG-FSA.

Notothenia rossii and Notothenia squamifrons
(Divison 58.5.1) (Annex 5, paragraph 6.111)

3.62  Dr Duhamd noted that dthough the fishery for Notothenia rossii was closed, research has
continued to assess the juvenile stock and there are currently some indications of a recovery in the
juvenile part of the stock, which islikely to imply an increase in the adult stock in the near future. A
scientific survey on the adult stock would be welcome.

3.63  Theeisno direct fishery for Notothenia squamifrons and there is no information on the
current status of the stock.

Management Advice

3.64 The Scientific Committee endorsed the recommendations of WG-FSsA that the fisheries for
these two species should remain closed.
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Champsocephalus gunnari (Divison 58.5.1)
Kerguelen Plateau (Annex 5, paragraphs 6.133 to 6.140)

3.65  No new information on the recruiting cohort was available. Dr Duhame explained that no
data were available since the fishery was closed during the 1992/93 season.  The reason for the
closure was that individuds of the new cohort (1991) had not yet reached the minimum lega sze of
25 cm. A recruitment study would be available a next year' s mesting.

Management Advice
366  The Scientific Committee endorsed the recommendations of WGFsA tha fishing be
delayed until the 1994/95 season and only regtricted fishing on the 3+ age group that is expected to

form the fishery in that year should be dlowed. If any fishing occurs in the 1993/94 season the catch
should be as low as possible.

Champsocephalus gunnari (Divison 58.5.1)
Skif Bank (Annex 5, paragraph 6.141)

3.67 No new information was available to dlow WG-FSA to assess this stock.

Heard Idand (Divison 58.5.2)

368 A demersd fish survey was undertaken around Heard I1dand in August and September this
year and information on this survey will be reported to next year' s meeting.

Coastd Aress of the Antarctic Continent
(Divisons 58.4.1 and 58.4.2)

3.69 No new information was available to WGFsA to dlow assessment of the stocks in these
areas.
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Ob and Lena Banks (Divison 58.4.4)

3.70 It was noted that the planned survey to the Ob and Lena Banks did not take place and is
now rescheduled for the 1993/94 season. The observer from Ukraine, Dr Y akovlev, indicated that
there is gill some uncertainty as to whether the survey would take place or not due to financid
circumstances.

Management Advice

3.71 It was noted that a TAC isdready in force until the end of the Commission meeting in 1994
(Conservation Measure 59/x1). The Scientific Committee again endorsed the recommendation of
WGFSA that a survey be conducted on both banks and the stock be re-assessed before the fishery
IS re-opened.

Generd Advice on the Management of Fish Stocks

High Seas Fisheries and Straddling Stocks

3.72  The Sdentific Committee noted WGFSA’'S comments that there was evidence that
D. eleginoides in the South Atlantic is a sraddling stock, occurring both in the Convention Area
(Subareas 48.3 and 48.4) and dong the Patagonian dope and associated banks insde and outside
Chilean and Argentinian territorid waters, and that some other gpecies occurring in the Convention
Areawere also straddling stocks (Annex 5, paragraph 6.148 and 6.149).

3.73 Dr Moreno recdled the concerns of the Working Group that there had been substantia
exploitation of D. eleginoides, possbly from a single stock, both inside and outside the Convention
Arega, and emphasised the importance of further research on this stock and of harmonising
management measures on stocks which occur both ingde and outside the Convention’s boundaries.

3.74  The Sdentific Committee agreed that the matter of effective harmonisation of management
measures across the Convention’s boundaries was urgent and should be brought to the attention of
the Commission.



High Seas Fisheries Statidtics

3.75  The Sdentific Committee endorsed the recommendation of the Working Group (Annex 5,
paragraph 6.165) that the CCAMLR Secretariat be represented at an FAO Ad Hoc Consultation on
the Role of Regiond Fishery Agencies in Relation to High Seas Fishery Statidtics (La Jolla, usa, 13
to 16 December 1993).

SAeBiologicd Limits

3.76  The Scentific Committee endorsed comments of WG-FSA on this subject (Annex 5,
paragraph 6.162 and 6.163).

Congderation of Ecosystem Management Interactions
with wGKrill (Annex 5, paragraphs 7.1 to 7.6)

3.77  Three papers describing the potentia impact of krill fishing on juvenile fish were discussed
in WGFSA. There is clear evidence of by-catch of juvenile fish in krill hauls. The Scientific
Committee reiterated that a lot more information is needed to assess the extent of the problem. Of
paticular importance is information on tempord, spatid and betweenfleet variability of the
magnitude and species composition of the by-catch.

3.78  The Scientific Committee endorsed WG-Krill’s ddiberations on this matter (Annex 4,
paragraphs 3.26 and 3.34) and noted that the Working Group had stressed that appropriate
gatistical procedures should be applied to studies of the by-catch of juvenile fish in the krill fishery.
These procedures should be standardised as far as possible.

3.79 It was dso noted that the potentia impact on commerciadly harvested fish species can only
be properly assessed if the speciesin the by-catch are identified.

3.80 The Scientific Committee recommended that more studies on by-catch of larva and
juvenile fishin krill catches be conducted. It o requested WG-FsA to provide information on when
and where juvenile fish are mogt vulnerable to the fishery.

Interactionswith WG-CEMP (Annex 5, paragraphs 3.17 to 3.19)

3.81  These matters are dedlt with under Item 8 of the Scientific Committee report.
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Research Surveys (Annex 5, paragraphs 8.1 to 8.8)

Trawl Survey Smulaion Studies

3.82 A revised dgorithm for estimaing standing stock and its variance by the swept area
method was agreed. The Scientific Committee endorsed the comments made by WGFSA in this
regard.

Recent and Proposed Surveys

3.83  The Uk intendsto conduct a bottom trawl survey in Subarea 48.3 in January 1994.

3.84  The proposed survey of the Ob and Lena Banks in 1993 by Ukraine had not been carried
out but may now be planned for 1994 (see paragraph 3.70).

3.85 It was noted that CCAMLR-X11/MA/7 indicates that Russia intends to conduct two research
cruises to the Atlantic sector. No information on these proposed cruises was available at WG-FsA.

3.86 Dr Shugt said that plans for these research cruises had not yet been finalised because they
have not yet been financed. If the surveys were to proceed, the agreed bottom trawl survey design
and recommended manua (SC-CAMLR-XI, Annex 5, Appendix H, Attachment E) would be adopted.

3.87  The Sdentific Committee reterated the need for submisson of detalled proposas sx
months in advance of the proposed survey as required by the Commisson (CCAMLR-v, paragraph
60).

3.88 Dr Everson noted that this requirement was of particular importance in the light of the
research catch exemption provison, which is currently 50 tonnes. In Subarea 484, for example,
WGFSA has estimated that an appropriate TAC for D. eeginoides would be 28 tonnes, which is
below thislimit.

DATA REQUIREMENTS

3.89  The Sdentific Committee endorsed the list of data requirements specified by wGFsa and
st out in Annex 5, Appendix D.



3.90 The Scientific Committee endorsed the recommendation of WG-FSA that the submisson
date for STATLANT data be changed to 31 August.

Software and Anadyses Required for the 1994 Meseting
(Annex 5, paragraphs 9.2 to 9.5)

391  The Scentific Committee endorsed the recommendations made by WGFsA.

3.92 It was noted that the program to scan haul-by-haul datafor usein loca depletion analyses
(Annex 5, paragraph 9.4) would not Smply identify declining series of CPUE but would aso use other
criteria such as geographic extent and time-scae to estimate locdlised fishing activity.

MANAGEMENT UNDER CONDITIONS OF UNCERTAINTY
ABOUT STOCK SIZE AND SUSTAINABLE YIELD

3.93  Discussonsin WGFSA of thistopic are reported in Annex 5, paragraphs 6.156 to 6.161.

3.94  Prof. Beddington sad that the conclusons of WGFsA are sensble and agreed that the
gpproach used in the IWC is an appropriate methodology. Intermsof CCAMLR, it is possible to ook
a the levels of uncertainty in each of the fisheries and advise on particular fisheries. Since the data
and management procedures from the different fisheries are quite different, it would be difficult to
come to genera conclusions.

3.95  The Scientific Committee agreed that more work on this topic is required and welcomed
papers that focus on particular fisheries.

3.96 It was suggested that, together with advice on management provided to the Commission,
some indication of the level of uncertainty may be useful.

3.97 In terms of krill, the Scientific Committee agreed that the principles of management under
uncertainty are being incorporated in the management approach for this stock and that work is
advancing well in this regard. In terms of fish stocks, a lot more work is required to incorporate
uncertainty in an objective way asoutlined in WGFsSA (Annex 5, paragraphs 6.156 to 6.161).

3.98  The Scentific Committee was of the view that, under conditions of increasingly poor data
availability, management measures would most appropriately start to follow options from a choice of



precautionary low catch levels as specific advice on TACs from traditiond assessments became less
reliable.

CRAB RESOURCES

4.1 Fishing for crabs in Subarea 48.3 during the 1992/93 season was undertaken by one Us
vess, the Pro Surveyor, between 10 July and 12 November 1992. The catch was 299 tonnes
(272 000 individuds).

4.2 Two gspecies (Paralomis spinosissma and P. formosa) were caught with
P. spinosissima being the targeted species. A description of the fishery is contained in SC-CAMLR-
XI, Annex 5, paragraphs 6.1 t0 6.7.

4.3 The Scientific Committee has recognised that in spite of the detailed information provided
by the us fishery, vay little life history, ecologica or demographic data on Paralomis spp. are
avallable (Annex 5, Appendix E, paragraphs 2.1 to 2.11) and that large uncertainties are associated
with edimating the standing stock of the above gpecies (SC-CAMLR-X1, paragraph 4.15).
Consequently, the Commission has adopted a precautionary approach to the development of this
fishery and Conservation Measure 60/x1 was edtablished as an interim management gpproach
pending the development of a longterm management plan for the fishery (CCAMLR-XI, paragraph
9.52).

4.4 As a means to developing a longterm management plan for the crab fishery a workshop
should be held to begin this process and to advise on data to be reported from the fishery (CCAMLR-
X1, paragraphs 9.48 to 9.50).

WORKSHOP ON THE LONGTERM MANAGEMENT
OF THE ANTARCTIC CRAB FISHERY

4.5 A workshop (Convener, Dr Holt) was held at the Southwest Fisheries Science Centre, La
Jolla, usA from 26 to 28 April 1993. Its terms of reference are set out in SC-CAMLR-XI, paragraph
4.17. The Workshop report has been reviewed by WG-FsA and is atached as Appendix E of
Annex 5.
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POPULATION CHARACTERISTICS

4.6 The Scientific Committee endorsed the summary of research topics, data needs and their
respective priorities for acquigtion identified by the Workshop (Annex 5, Appendix E, Table 1).

4.7 The Scientific Committee agreed that host-parasite interactions in crab stocks subject to
fishing should be more extensvely modelled in order to assess more effectively the potentid impact
on demographic characteristics and stock yield(s) (Annex 5, Appendix E, paragraph2.20 and
6.78).

STOCK ASSESSMENT

4.8 The Scientific Committee endorsed WG-FSA’s and the Workshop's ddliberations on
various methods to assess the Paralomis fishery (Annex 5, paragraphs 6.79 and 6.82; Annex 5,
Appendix E, paragraphs 3.1 to 3.21 and Table 2).

4.9 The Scientific Committee agreed that it would not be gppropriate at this time to etimate a
TAC for the 1993/ fishery using the four production models tabled at WG-FSA (WG-FSA-93/23).
Further development along these lines was encouraged.

DEVELOPING LONGTERM APPROACHES
TO MANAGEMENT OF THECRAB HSHERY

4.10 Interim management approaches (e.g., Conservation Measure 60/X1), currently being
employed while a longterm approach is being developed, include both direct and indirect controls on
harvesting. The Scientific Committee agreed that these should continue to be applied in management
of the crab fishery and further measures may be deemed necessary in the course of development of a
longterm management plan.

411 It was agreed that stock assessments based on depletion as well as production methods
would condtitute an integral component of such development and these should be considered in more
detail (Annex 5, paragraphs 6.91 and 6.92).

412  The Scentific Committee specificaly recommended that the following additional measures
identified by the Workshop and endorsed by WG-FsA should have a high priority for investigation:



0]

(il

the use of time-release or biodegradable devices to reduce the effects of “ghost”
fishing resulting from pot loss, should be considered,;

the adoption of a minimum mesh size and/or the incorporation of an escape port
(usudly ametd ring set into the Sde of the pot) in pots following research on mesh or
port sdlectivity. This will serve to sdect only crabs of havestable sze more
effectively in addition to reducing the number of potentid discards. 1t will, however,
reduce the ability to monitor paragitic infection; and

the use of potswith finer mesh or escape portsin order to obtain more representative
length frequency information from harvested stocks.

413  The Scientific Committee recognised that the development of a management gpproach for
the crab fishery would need to be based on the fallowing:

0]
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the desgn of methods (taking into account limitations of resources avalable) to
acquire the necessary data for assessments of:

(@ target species,
(b) the drengths of multi-speciesinteractions;

evauaions (usng smulations where appropriate) to determine whether such methods
are likely, in principle, to achieve their objectives, and

the development of a feedback management framework within which methods and
assessments will be used for providing advice to the Scientific Committee and
Commisson (see CCAMLR-X, paragraph 6.13). An integral part of this will be to
review the methods used for data acquisition on aregular basis.

The Scientific Committee therefore recommended that an experimentaly-based approach

should be applied to the commercid crab fishery in order to answer specific questions about the
population dynamics of Paralomis stocks in Subarea 48.3 in general, and of P. spinosissma in
partticular. This gpproach was detailed in WG-FsA-93/22 and would comprise the following three
phases, to be conducted over two consecutive fishing seasons.

Phasel - survey of the crab distribution around South Georgia at the start of the first

fishing season by fishing in designated blocks. After completion, normd fishing

39



operations would continue until the TAC for that season was attained or the
vesds voluntarily |eft the fishery.

Phase2 - series of depletion experiments conducted in locd aress to dat a the
beginning of the second fishing season. After Phase 2 normd fishing operaions
would be conducted.

Phase 3 - fishing effort would be redirected to the locd areas depleted during Phase 2.
This would occur towards the end of the second fishing season. It would
commence just prior to cessation of the fishery resulting from the TAC being
atained or by each vessd wishing to voluntarily leave the fishery.

415  The Sdentific Committee noted that in order to maximise the potentid output of the
approach:

() 4l phasesof the experiment should be conducted by al vessds entering the fishery;

(i) that vessds should be required to participate independently in the experiment;

(i) the experiment’s potentid to provide useful data would grow as more vessels enter
the fishery; and

(iv) catches should be consdered as part of any prevailing TAC for respective seasons.

416  The Sdentific Committee agreed that this experimenta approach offers the best dternative
for obtaining the data necessary to undertake meaningful assessments, in particular, of crab stock
dynamics and the fishery. It agreed that the following objectives can only be met by usng this
approach:

() the ducidation of large-scale didribution patterns, how these change with time, and
the identification of numbers and locations of centres of aggregation;

(i)  the determination of trends in catchability/movement and how these affect length
frequency digtributions and estimates of |ocal abundance;

(i) the determination of the effects of harvesting on the dynamics of localised populations
and the importance of movement, recruitment and parasitism; and



(iv) the comparison of the assessments of crab stocks using data from norma commercia
fisheries operations compared with those derived from the more dsructured
experimental approach.

417  The Scentific Committee noted that the experimental gpproach integrates experimenta and
commercid fisheries, thereby optimising available resources which are limited for stock assessment
purposes. The incorporation of experimentd and “ordinary” fishing dso dlows vessdsto fishin a
rational and controlled manner.

418  The Scentific Committee noted the various anayses which should be possble with the data
likely to arise from an experimenta approach (Annex 5, paragraph 6.97).

419  As pat of deveoping a longterm management plan for the crab fishery, the Scientific
Committee agreed that an important objective for Phase 1 would be to collect data necessary to
evauate the efficacy of Phases 2 and 3. As such, it endorsed WG-FSA’s proposed action in this
regard (Annex 5, paragraphs 6.98 and 6.99) and took particular note of the questions posed in

paragraph 6.100:

() Isthere vaue in monitoring a spatid square in which no fishing (control) for each
experimental depletion square occurs? Such controls could be useful for determining
the magnitude of effect of the experimentd fishing on sock sze. How many
replicates are required to be able to discriminate between depletion and control
treatments if an effect of depletion occurs? How much effort needs to be expended
ng the control squares?

(i) What 9ze of area surrounding experimenta squares is required in which commercid
fishing should be excluded in order tha the experimentd fishing areas are kept
independent of effects that may arise from the commercid fishery? Also, what
configuration of experimenta, control and commercidly fished areas should be
employed for cost-€effective experimental and commercid operations?

@)  What magnitude of depletion is required for adequately addressing the objectives?
How long should a square be fished to ensure a Sgnificant depletion has occurred?

(iv) Should Phases 1, 2 and 3 recur in order to maintain adequate stock assessmentsin a
longterm management plan? If so, a what frequency?
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4.20

(v)  What method should the Secretariat use to advise when Phase 3 should begin such
that the TAC will not be exceeded and Phase 3 will be completed.

The Scientific Committee emphasised, however, that stock assessment independent of the

fishery is important for determining the utility of data from commercia operations in assessng the
datus of stocks. Consequently, it recommended that surveys of crab stocks independent of
commercid fishing operations using trawls or video transects should be given a high priority. The
investigation of these and various other fishery independent methods of ng crab stocks should
also be encouraged.

4.21

The Scientific Committee agreed that the following data are required for stock assessment

of the crab fishery (Annex 5, paragraph 6.102; Annex 5, Appendix E, paragraphs 5.1 to 5.18):
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Catch and Effort Data:

Cruise Descriptions
cruise code, vessel code, permit number, year.

Pot Descriptions
pot shgpe, dimendons, mesh dze, funnd attitude, number of chambers,
presence of an escape port.

Effort Descriptions
date, time, latitude and longitude of the start of the set, compass bearing of the
s, total number of pots set, spacing of pots on the ling, number of pots log,
depth, soak time, bait type.

Catch Descriptions
retained catch in numbers, by-catch of dl species, incrementa record number
for linking with sample informetion.

Biologicd Data
For these data, crabs are to be sampled from the line hauled just prior to noon, by
collecting the entire contents of a number of pots spaced at intervas dong the line so
that between 35 and 50 specimens are represented in the subsample.

Cruise Descriptions

cruise code, vessa code, permit number.
Sample Descriptions

date, pogtion at the start of the set, compass bearing of the set, line number.
Data



species, =X, length of a least 35 individuds, presence/absence of
rhizocephalan parasites, record of the destination of the crab (kept, discarded,
destroyed), record of the pot number from which the crab comes.

422  The Scentific Committee recognised that haul-by-haul data are important for the effective
development of alongterm management gpproach for the crab fishery (Annex 5, paragraph 6.102).

423  The Sdentific Committee drew the Commission’s atention to the confidential nature of
haul-by-haul data from the crab fishery. The Scientific Committee agreed that provison of haul-by-
haul datawould be difficult without consideration of methods to protect industria confidentidity.

MANAGEMENT ADVICE

4.24  Topics of high priority for future research are identified in paragraph 4.13 and should be
investigated as soon as possible.

425  The Scientific Committee noted that Conservation Measure 60/X1 expires at the end of the
Commission mesting.

426  The Scientific Committee recommended that a TAC of 1 600 tonnes should be imposed for
the crab fishery in Statistical Area 48 for the next season. In addition, indirect controls (Size, sex,
gear and product storage) contained in Conservation Measure 60/X1 should be continued.

4.27  The Scientific Committee dso recommended that a new Conservation Measure should be
adopted which had two components. a data reporting requirement and a requirement for vessas
involved in the fishery to take part in an experimentd fishery.

4.28 In the case of data reporting, the Scientific Committee believed that the most appropriate
data would be in haul-by-haul form. However, they noted that a this stage of the fishery's
development a question of industria confidentidity arose (Annex 5, paragraphs 4.24 and 4.25).

429 At this early dage of the fishery, the Scientific Committee recommended that vessdls
operating should be required to take part in an experimentd fishery. The proposed design of this
experimentd fishery is outlined in paragraphs 4.15 and 4.16 and detailled in WG-FSA-93/22. The
Scientific Committee endorsed this design, but noted that it would be subject to review and in future
seasons might be refined (see discussion in paragraph 4.21).



SQUID RESOURCES

51 There was no fishery for squids in the cCAMLR Convention Area in the 1992/93 season
and no data on squids have been reported to the Secretariat.

5.2 A report on the First International Southern Ocean Cephaopods Symposum (5 to 9 July
1993, Cambridge, UK) was presented in SC-CAMLR-XII/BG/10. It was noted that 11 Members of
CCAMLR had presented a totd of 18 papers on cephaopods occurring within the CCAMLR
Convention Area to the Symposum, representing a substantia body of cephalopod research
amongst CCAMLR Members.

5.3 Of these papers, seven addressed octopod taxonomy and ecology, eight addressed
demography and the ecology of squid, and a further three described the reationships between
cephaopods and their natural predators.

54 Dr Croxdl informed the Scientific Committee that a collaborative project being undertaken
in the South Georgia area in the 1993/94 season by the UK, Spain and Germany would include ship-
based research on sgquids. The Scientific Committee welcomed thisinitiative.

SCIENTIFIC RESEARCH EXEMPTION

6.1 Resolution 9/x1 requires the Scientific Committee, in consultation with its Working Groups,
to develop standardised guidelines and formats for Members to submit research plans for use of
commercid fishing or support vessas of a smilar cgpacity to conduct fishing for research purposes
when the estimated catch may exceed 50 tonnes. The Scientific Committee endorsed the suggestion
by wGFsa that the format proposed in WG-FsA-93/12 is suitable for attachment to this resolution.

6.2 At ccaAMLR-x1 the Commission decided to review the status of the Register of Permanent
Research Vessdls, which was adopted in 1986 as part of the Scientific Research Exemptions
(ccAaMLR-v, paragraph 60). The Chairman introduced CCAMLR-XI1/13 which outlines possble
definitions of permanent research vessals. The Scientific Committee agreed that no distinction need
be drawn between different categories of vessals. Any plans for research fishing are required to be
notified and provided in prescribed detail when the estimated catch may exceed 50 tonnes. (This
corresponds to Option 3 presented in the paper).



6.3 However, the Scientific Committee noted that a system of naotification is required for
designating research vessels in those cases where the expected catch is likely to be less than
50 tonnes, but where research catching would not comply with other Conservation Measures, for
example, mesh regulations, prohibition of bottom trawling and closed areas and seasons.

NEW AND EXPLORATORY FISHERIES

7.1 At its 1992 meeting, the Commission noted that in the past, some Antarctic fisheries had
been initiated and subsequently expanded in the Convention Area before sufficient information was
avallable upon which to base management advice CCAMLR-XI, paragraph4.27). It agreed that
exploratory fishing should not be dlowed to expand faster than the acquistion of information
necessary to ensure that the fishery can and will be conducted in accordance with the principles set
forthin Article 11 of the Convention (CCAMLR-XI, paragraph 4.28).

7.2 The Commission noted that Conservation Measure 31/X had succeeded in providing a
useful mechaniam for evaduating new fisheries as they begin, and it agreed that it would be desrable
to extend some of these requirements for new fisheries so that the provison of information would
continue during the fishery’s exploratory phase (CCAMLR-XI, paragraph 4.29).

7.3 The Commission had therefore requested the Scientific Committee and its Working Groups
to consder this matter during 1993 (CCAMLR-XI, paragraphs 4.32 and 4.33). In response to this
request, the Delegation of the UsA prepared a draft document (CCAMLR-XI11/5), which addressed the
points specified by the Commisson. This draft document was tabled at each of the intersessond

meetings of the Scientific Committee’ s three Working Groups, and arevised draft was presented for
congderation a the present mesting.

7.4 Following a discussion of that document, the Scientific Committee recommended that the
Commission congder the gpproach outlined in paragraphs 7.5 to 7.8 when developing a forma
procedure pertaining to fisheries during their exploratory phase.

75 Definitions: A primary objective in defining exploratory fisheries is b characterise the
period immediatdy following the initiation of a new fishery, during the time when a fishary's
commercid potentia and the nature of its possible interactions with dependent and related species
arebeing evduated. Therefore, exploratory fisheries are defined as follows

() anexploratory fishery should be defined as a fishery that was previoudy classfied as
a“new fishery”, as defined by Conservation Measure 31X;



(i)

an exploratory fishery should continue to be classfied as such until sufficent
informetion is avallable:

(@ toevduate the distribution, abundance, and demography of the target species,
leading to an estimate of the fishery’ s potentid yield,

(b) toreview the fishery’s potentia impacts on dependent and related species, and

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

7.6 Activities While a Fishery is Classfied as Exploratory: The principa reason for classifying
fisheries as exploratory is to ensure that adequate information is made available to the Scientific
Committee for evauation during a fishery's early phases. During the period when a fishery is
classfied as exploratory:

0]

(il

)

)

the Scientific Committee should develop (and update annudly as appropriate) a Data
Collection Plan, which will identify the data needed and describe the actions
necessary to obtain the relevant data from the exploratory fishery;

each Member active in the fishery should annudly (by the specified date) submit to
CCAMLR the data specified by the Data Collection Plan developed by the Scientific
Committee;

each Member active in the fishery or intending to authorise a vessd to enter the
fishery should annudly prepare and submit to CCAMLR by a Specified date a
Research and Fishery Operations Plan for review by the Scientific Committee and
the Commisson;

prior to any Member authorisng its vessdls to enter an exploratory fishery thet is
dready in progress, that Member should notify the Commission not less than three
months in advance of the next regular meeting of the Commission, and the Member
should not enter the exploratory fishery until the conclusion of that meeting;

if the data specified in the Data Collection Plan have not been submitted to CCAMLR
for the most recent season in which fishing occurred, continued exploratory fishing by



the Member which failed to report its data should be prohibited until the rlevart data
have been submitted to cCAMLR and the Scientific Committee has been alowed an
opportunity to review the data;

(vi) fishing capacity and effort should be limited to a level not substantialy above that
necessay to obtain the information specified in the Data Collection Plan and required
to make the evduations outlined in paragraph 7.5(ii);

(vii) the name, type, Sze, regidraion number, and radio cdl dgn of each vess
paticipating in the exploratory fishery should be registered with the cCAMLR
Secretariat a least three monthsin advance of starting fishing each season; and

(viii) each vessd participating in the exploratory fishery should carry a Scientific Observer
to ensure that data are collected in accordance with the agreed Data Collection Plan,
and to asss in callecting biological and other relevant data.

7.7 Data Callection Plan: The Data Collection Plan to be formulated and updated by the
Scientific Committee should include, where appropriate:

() a description of the catch, effort, and related biologica, ecologicd, and
environmenta data required to undertake the evauations described in paragraph
7.5(ii), and the date by which such data are to be reported annualy to CCAMLR,;

(i) aplanfor directing fishing effort during the exploratory phase to permit the acquisition
of rdevant daa to evauae the fishery potentid and the ecological rdationships
among harvested, dependent, and related populations and the likelihood of adverse
impacts, and

(i) an evaduation of the time-scaes involved in determining the responses of harvested,
dependent and related populations to fishing activities.

7.8 Research and Fisheries Operations Plan: Research and Fisheries Operations Plans to be
prepared by Members participating or intending to participate in the exploratory fishery should
include as much of the following informeation as the Member is able to provide:

() adesription of how the Member’s activities will comply with the Data Collection
Pan developed by the Scientific Committee;
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(i) the nature of the exploratory fishery, including target species, methods of fishing,
proposed region and maximum catch levels proposed for the forthcoming season;

(i) biologicd information from comprehendve research/survey cruises, such as
digtribution, abundance, demographic data, and information on stock identity;

(iv) detalsof dependent and related species and the likelihood of them being affected by
the proposed fishery; and

(v) information from other fisheries in the region or amilar fisheries dsawhere that may
assg in the evaduation of potentid yied.

7.9 In outlining this approach, the Scientific Committee recognised that the specified reviews
and evauations could, of course, only be undertaken with the best information currently available,
For example, a review of an exploratory fishery’s potential impacts on dependent and related
gpecies would not necessarily be able to describe or quantify al possible contingencies. Insteed, the
review's objectives should be to identify potentia impacts, draw attention to Stuations that require
careful attention, and highlight the need for particular sudiesto fill information gaps.

7.10 It was noted that the objective of limiting the amount of fishing effort during an exploratory
fishery was to prevent a rapid expansion of the fishery before the gppropriate evauations could be
made; there was no intention to prevent modest levels of commercid fishing that would generate the
data needed for these evaluaions. A good example of this principle was the setting of a TACIn
1992 for the exploratory fishery for D. eleginoides in Subarea 48.4 (Conservation Measure 44/X1).

ECOSY STEM MONITORING AND MANAGEMENT

8.1 The Seventh Mesting of the Working Group on the CCAMLR Ecosysem Monitoring
Program (WG-CEMP) was held in Seoul, Republic of Korea, from 16 to 23 August 1993 under the
convenership of Dr Bengtson. The report of the mesting is attached as Annex 6.

8.2 The Scientific Committee noted that attendance at the Seventh Meeting had significantly
improved on recent meetings, possbly reflecting the Convener’s intersessond activities in soliciting
enhanced participation. However, the absence of scientists from Brazil, France and New Zedand,
al of whom have active programs of research in the Convention Area relative to the work of wG-
CEMP, was regretted.



8.3 The Scientific Committee endorsed the suggestion that a newdetter describing the maor
results and conclusons of the work of wG-CceEmMP should be prepared by the Convener and
digtributed annudly to interested individuds, initidly comprisng members of rdevant groups within
SCAR and stientists on the current mailing lists of WG-CEMP and WG-Kiill.

MONITORING PROCEDURES

8.4 The Draft Management Plan for the Protection of Cape Shirreff and San Temo Idands,
South Shetland Idands (sssi No. 32) as a Ste included in CEMP, prepared by Chile and the usa,
had been revised following discussons & WG-CEMP and was submitted as SC-CAMLR-XI1/9. The
Scientific Committee gpproved the Management Plan and authorised its submission to the
Commission.

85 The Scientific Committee noted that no other proposds for protection of CEMP Sites, for
revison of exising sandard monitoring methods, for new standard methods or for the incluson of
new speciesin CEMP had been received.

8.6 Specificdly, the Scientific Committee fdt that it would now be timely to receive Members
proposals regarding methods for those sl ected species for which no stlandard methods yet exist (viz,
crabeater seds, Antarctic petre, cape petre). Given the extent of recent current research on
breeding population size and breeding success of the two petrel species by, inter alia, Audtrdia,
France, Norway and South Africa, it should be possible to prepare draft standard methods for these
parameters. The Members named above, in conjunction with other Members as agppropriate, were
urged to undertake this as a matter of some priority.

8.7 The Scientific Committee welcomed the progress made with initiatives designed to lead to
the development of standard methods for studying, recording and reporting on diving behaviour and
foraging performance of penguins and sedl's using data collected by time-depth recorders and related
instruments. It endorsed the proposal of the Working Group (Annex 6, paragraphs 4.20 and 4.21)
and approved including the suggested workshop as an item in the projected 1995 budget of the
Scientific Committee, pending aforma recommendation from WG-CEMP next year.

8.8 Dr Croxall noted that the Uk had tabled a paper on delimitation and analyss of Antarctic
fur sedl foraging bouts and indices derived therefrom requested in Annex 6, paragraph 4.14. It had
a0 supplied Dr Boveng with dl the data requested in Annex 6, paragraph 4.21. He suggested that
prompt circulation of this paper and data submission might be of assstance to other Members who
were preparing their own submissons.
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8.9 The Scientific Committee congratulated the UsA on itsinitiative in convening the workshop
on researcher-seabird interactions and encouraged WG-CEMP to evauate the implications of the
workshop findings for CEMP Standard Methods, it endorsed the recommendation that Members
maintain a detailed register of the use of implanted eectronic tags, epecidly until a centrd database
can be developed by SCAR (see Annex 6, paragraph 4.27).

8.10  The Sdentific Committee noted with interest the research by Argentinian scientists into the
use of otoliths retrieved from shag pellets as potentia indices of the abundance of certain fish species
in inshore waters. Discussons of thistopic by WG-CEMP and WG-FSA (Annex 6, paragraphs 4.32
and 4.33; Annex 5, paragraph 7.8) indicated the need for detailed vaidation studies; the Scientific
Committee encouraged Members to undertake such research.

8.11  The Sdentific Committee noted the intention of WG-CEMP to consider at its next meeting
the topic of expanding CEMP beyond its exclusive focus on the krill-based system. Some Members
were concerned that there were at present insufficient time and resources adequately to undertake
the work of WG-CEMP as currently circumscribed. Incorporating additiona species and interactions
might detract from the atention given to the topics of highest priority.

8.12 It was recalled, however, that amongst the reasons given by some Members for limited or
no participation in the work of WG-CEMP was that their research was focussed on predator-prey
interactions involving species and Stes where krill was not, or not the main, dietary component of
predators. This particularly gpplied to much research in the sub- Antarctic Indian Ocean sector.

8.13 In addition, the fish Pleuragramma antarcticum is a species selected by WG-CEMP as
suiteble for monitoring yet its principa predators, on which consderable research is being
conducted, are not themselves species sdected within the CEMP Program. It was possible,
therefore, that expansion of the scope of CEMP would not necessarily detract from the attention being
given to exiging priorities.

8.14 It was agreed that it was gppropriate to review this whole topic at the 1994 meeting of
WG-CEMP, idedlly as one of the itemsto be consdered in conjunction with the work of wG-Kiill.

8.15  The Sdentific Committee commended the work of the Data Manager in the andys's of

Searice data to provide indices contributing to the environmental monitoring within CEMP. It

gpproved the recommendation of wG-CEMP that dl available historica data should be added to the
database and noted that the cregation of this database represented a valuable service to dl Members
of the Commission.



MONITORING RESULTS

8.16  The Scentific Committee noted the detailed review of the submitted data (Annex 6,
paragraphs 5.3 to 5.20). It echoed the concern of WG-CEMP that only three Members (Audtrdia,
UK and UsA) had submitted data this year and that only the Uk had submitted any historicad data.

8.17 Members collecting data under WG-CEMP procedures were reminded that they have an
obligation to provide these data in time for andysis prior to the annud nmeeting of WG-CEMP. The
work of WG-CEMP is being dgnificantly impaired by the continuing falure of Members to provide
data and it was agreed that the Commission should be asked to remind Members of the importance
of submitting their datain atimely fashion.

8.18  The Sdentific Committee welcomed the provison to wWG-CEMP of a subgtantia volume of
relevant information on prey in response to arequest for:

() fine-scde catch data, and particularly their distribution with respect to predator
colonies,

(i) edtimatesof krill biomassin the Integrated Study Regions (1ISRs); and

@)  results of fine-scae surveys and research on distribution, movements and behaviour
of krill, epecidly in the vicinity of CEMP Sites.

8.19  Of paticular importance in this regard was the andys's by Japanese scientists of fine-scae
fishery data from the 1991/92 season. The Scientific Committee commended this work and
endorsed the suggestion of wWG-CEMP that Smilar andyses of the Japanese data for previous years
should be made available and encouraged Russia and Ukraine to follow suit, especidly for datafrom
fishing grounds near CEMP Sites.

8.20 Dr Shugt indicated his interest in undertaking this task but noted that it would involve re-
processing of exiding fishery data. He Stated that efforts are continuing to secure sufficient resources

to dlow thiswork to proceed.

8.21  The Scentific Committee noted the request of wWG-CEMP for information on the avalability
of:

() fine-scdefisheries data within 50 km and 100 km of CEMP Sites,
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(i) indicesof krill avalability to the fishery, product qudity and catch length compostion;
and

@) indices of krill cohort strength and recruitment derived from length frequency data
(Annex 6, paragraphs 5.33 and 5.34).

8.22 Some Members noted that information and data answering these questions was aready
avaladle in the reports of earlier discussons by wWG-Krill (eg., with reference to CPUE and related
matters). Other Members, however, noted that it was not dways clear from these reports the extent
to which reliable annua indices were actudly or potentidly avallable. In any case, there was an
obvious need for joint discussions between WG-Krill and wG-CEMP on thistopic.

8.23  The Sdentific Committee welcomed the considerable volume of data presented in relation
to fine-scale surveys of krill in ISRs (Annex 4, paragraphs 5.35 to 5.45), noting especialy the work
of scientists from Germany, Japan, Republic of Koreaand UsA.

ECOSY STEM ASSESSMENT

8.24  The Sdentific Committee noted the large number of reports tabled under the wG-CEMP
review of background information (Annex 6, paragraphs 6.3 to 6.28), representing much vauable
research data from studies of predator population dynamics, predator-prey interactions, at-sea
behaviour of birds and sedls, krill population dynamics and interactions with the environment and
aurveys (induding remote senang) of the physcd and biologicd properties of the marine
environmen.

8.25  The methods employed in the overal assessment of predator, prey, environment and
fishery data (Annex 6, Table 5) by wWG-CEMP were basicaly very smilar to those used last year.
That is, for some dtes the assessments are based on the submitted quantitative data but for others
they are based mainly on subjective assessments from other sources. Few, even subjective,
environmentd data are currently avallable and assessment of the krill catch and related data had
been deferred for the attention of wG-Kiill.

8.26 Nevertheless, even with these condrants, the Scientific Committee agreed that the
assessment provided a valuable survey of available data. The Scientific Committee further noted the
discusson by wG-CeEMP of the peformance of predators in 1993 and their concluson that,
generdly, it was ayear of norma-to-good conditions.
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8.27  The Sdentific Committee endorsed the view of WG-CEMPthat it was desirable, at least for
the predator data, to move to objective assessment based on the calculation of year-to-year changes
and associated gtatistical ggnificance of differences. This required a more rigorous process for the
congderation of data by wG-CEMP and the Scientific Committee gpproved the guidelines set out in
Annex 6, paragraph 6.35.

8.28  The success of this procedure will depend on the availability of adequate data of good
qudity. The Scentific Committee noted tha wWG-CEMP will be unable to peform adequate
assessments unless more Members submit data

8.29  Thefact that wG-CEMP had findly reached the tage where, a least for some Sites, it would
be able to produce quantitative interannua comparisons of predator population characteristics and
reproductive performance, re-emphasised the need to make progress with linking these predator-
derived indices to the conventiond management gpproaches being gpplied to the krill fishery. Some
work on this topic has been initiated at the Joint Meeting of wWG-Krill and wG-CEMP in 1992 but it
should receive further consideration at the proposed joint meeting in 1994.

8.30 The Sdentific Committee reiterated its concern that, despite the development of detailed
guiddines for the conduct of standard surveysto estimate krill biomassin ISRsand in particular in the
vidnity of CEMP gites, very few such data had been collected. The experiences of those Members
who had undertaken such work would be of particular interest in respect of:

() andysng and reporting the results of such data to facilitate interannua comparisons,
and

(i)  suggesting improvements to the existing recommended survey methods.

POTENTIAL IMPACT OF LOCALISED KRILL CATCHES

8.31  The magnitude and significance of the perdstent geographicd overlgp between the krill
havets and the foraging range of krill-dependent predators during their breeding season,
paticularly in Subarea 48.1, have been the subject of consderable discusson and concern a
previous meetings of WG-CEMP and the Scientific Committee. A thorough review of past discussions
of the widespread concern about the Stuation and of the differing views about the requirements for
precautionary action can be found in SC-CAMLR-XI, Annex 7, paragraphs 6.37 to 6.57 and sc-
CAMLR-XI, paragraphs 5.24 to 5.37.



8.32 Up to and including 1992/93, the assessment of geographica overlap between the fishery
and predators in Subarea 48.1 has been based on comparison of the fishery dataat ascae of 0.5° x
1°, with the foraging ranges of predators (mainly penguins) based on the assumption of uniform
distribution out to a nominal mean maximum distance. The andysis of the 1992/93 data in WG-Kiill-
93/10 indicates that the Stuation was broadly smilar to that in previous years.

8.33 For the 1993 meetings of wWG-CEMP and WG-Krill, Japanese scientists had, for the firgt
time, used the very fine-scde daa (10 x 10 n miles) for the krill fishery to investigate the spatid
overlap between fishing and penguin foraging ranges (WG-Krill-93/7). The resultsindicated that at this
finer scale of resolution, there was much less spatid overlgp than hitherto caculated between fishing
locations and penguin foraging aress, with the bulk of the krill catches coming from areas with
smdler populations of penguins (and hence amdler krill requirements) and less of the catch being
located in areas adjacent to high concentrations of penguins (WGKrill-93/7).

8.34  Theauthors concluded that the present fishery is unlikely to have an adverse impact on the
penguin populations for the following reasons.

() the spatid overlap between the foraging areas of the mgority of locd penguin
populations and the areas from which the main catch of krill by the fishery istaken is
low; and

(i)  thecurrent catch by the krill fishery islow compared with the loca krill biomass.

8.35 Furthermore, Mr T. Ichii (Japan) indicated that he intended to submit arevision of wGKiill-
93/7 to take account of some of the points raised by wG-CEMP (Annex 6, paragraph 6.53).

8.36 Notwithgtanding this, some Members fet that, despite their recognition of the vauable
contribution made in WG-Krill-93/7, their fundamenta concerns over the Stuation have not changed
ggnificantly. In particular:

()  that the current catch in the arealis low compared with local krill biomass does not
mean that krill avalability in the very redricted area open to predators with
dependent offspring is sufficently high to reman unaffected by krill catches in the
same or adjacent areas,; and



(i)  even accepting that the andyss in WG-Krill-93/7 indicates reduced spatid overlap
between fishing and predators would not mean that the smaler penguin populations
associated with the larger locd harvests were not adversdly affected.

8.37 Consequently, some Members dlill fet that the Scientific Committee should recommend the
establishment of additiond precautionary measures to offer some prospect of mitigating potentia
problems for predators without imposing unnecessary or unacceptable restrictions on the krill fishery,
given the assessment by some Members that:

() & least some penguin populations were likdy to be potentidly sgnificantly affected
by fishing close to their breeding colonies;

(i) thelikelihood of establishing whether or not any impact actudly occurred without a
decade or more of detailed research was low; and

()  exigting precautionary catch limits at area or subarea scde was inadequate to provide
protection to these limited areas a critical times of year.

8.38  Other Members, however, ated that establishing additionad measures was inappropriate
and unnecessary in the light of present information. Furthermore, Mr |. Nomura (Japan) was critica
of the rationde presented in paragraphs 8.36 and 8.37, since Mr Ichii’s findings are based on
quantitetive data, dbeit requiring some revison, and the arguments on uncertainties cited above were
based only on conjectures of quditative nature.

8.39 Last year there was agreement that the question of the potentia impact of localised catches
was one in which it was gppropriate and useful to continue to explore the options and consequences
of various management strategies.

8.40 In this context the Scientific Committee commended the Data Manager for carrying out the
amulation andyds requested last year and described in SC-CAMLR-XI, paragraphs 5.42 and 5.43.
Detaled discussion of the results of the smulation exercise are provided in Annex 4, paragraphs
5.34, 5.35 and 5.37 and summarised in Annex 6, paragraph 6.60. It had been agreed that thisinitia
samulation had reproduced, a least in a generad way, the magnitude and distribution of the catch
(Annex 6, paragraph 6.62).

841  The Scentific Committee endorsed the suggestion for refinement of the modd (Annex 6,
paragraph 6.63) and hoped that further discussions of the implications of the existing and projected
andyses would take place a the joint meeting of the wG-Krill and WG-CEMPin 1994.



842  Asanother agpect of this didogue, Members engaged in krill fishing had been invited at the
1992 Scientific Committee meeting to condder and report on what potentid measures or
combination of measures would be acceptable for gpplication with Subareas 48.1 and 48.2 in order
to address the problem of providing some precautionary protection for land-based krill predators
foraging within 100 km of breeding colonies between December and March (SC-CAMLR-XI,

paragraph 5.40).

8.43 It was roted that in their response to this question (Annex 6, paragraph 6.66), discussons
amongst Japanese fishermen had focussed on whether or not there was a need to impose fishing
regtrictions on the fishery rather than on exploring options for precautionary measures.

8.44  Inlight of the preceding discussion, the Scientific Committee agreed unanimoudy that it
would be hdpful for scientists from both fishing and non-fishing countries to continue their discussion
exploring potentid options for measures supporting a precautionary approach to the issue of
potentia impacts of localised fishery activity. In doing so, the Scientific Committee drew a clear
digtinction between discussions of the options of types of potentid precautionary measures and the
need to implement specific measures. 1t was emphasised that the current discussion should focus on
potentia options for precautionary measures. The possible need for implementing measures should
be considered separately.

845  Severad Members noted that there were numerous precedents within CCAMLR for the
identification and implementation of precautionary measures, including those dready in existence for
krill. All these have come about through severd years of prolonged, intensive discusson between
sdentists from fishing and non-fishing nations and their enactment had attracted widespread support
for ccAMLR from within the Antarctic Tresty Sysem and from other international resource
management bodies.

PREY REQUIREMENTS FOR KRILL PREDATORS

846  The Sdentific Committee noted the advice of WG-CEMP that data assembled in 1992 on
krill consumption by predators were adequate for most estimates of krill consumption by penguins,
fur, crabesater and leopard sedls. It noted further that Members requiring additional or more detailed
information should contact the scientists responsible for the different eements of this compilation (see
SC-CAMLR-X, Annex 7, paragraphs 6.8 to 6.24; sC-CAMLR-XI, Annex 7, paragraphs 7.2 to 7.9).



847  The approach to underganding functiona rdationships between krill avalability and
predator performance, initiated at the Joint Meeting of WG-Krill and WG-CEMPin 1992 (SC-CAMLR-
X1, Annex 8), had made substantia progress during the year. The results of the andyssin wG-Krill-
93/43 by Drs Butterworth and Thomson (South Africd) based on predator data submitted
intersessondly by Drs Bengtson, Boveng (UsA), Boyd, Croxal (UK) and Trivepiece (UsA) (Annex
6, paragraphs 7.9 and 7.10) had been extensively discussed by WG-Krill (Annex 4, paragraphs 5.12
to 5.21) and WG-CEMP (Annex 6, paragraphs 7.11 to 7.39).

848  There was genera agreement that the andys's represented an important step forward and
Drs Butterworth and Thomson and the scientists providing the data were thanked for enabling such
rapid progress to be made.

8.49 Neverthdess, the initid andyss had identified a number of problems with, and questions
relating to, the data submitted for the modelling exercise. In its report, WG-CEMP has responded to
mogt of the queries which had arisen (Annex 6, paragraphs 7.17 to 7.28 and 7.32) but four
questions had to be referred back to the originators of the data with a request to respond before 31
December 1993 (Annex 6, paragraph 7.31).

850 The Sdentific Committee noted the discusson in WG-CEMP concerning the topic of
assessment of functiond relationships (Annex 6, paragraphs 7.34 to 7.38) and paticularly the
recommendation that al the andyses described in WG-Krill-93/43 need repeating using the correct
data. It endorsed the request of WG-CEMP that Members should undertake these analyses as soon
as the remaining data had been circulated. It would be extremdy vauable to have some of these
andyses avallable in time for the joint meeting of the two Working Groups next year.

851  The Sdentific Committee agreed with wG-Krill (Annex 4, paragraph 5.16) that work on a
two-way modd (accounting aso for effects of differing levels of krill consumption by predators)
should not be started until the results of the re-andyss of the one-way model had been evauated.

8.52 In further discussion it was emphasised that the intention was to use the one-way mode to
gudy the functiond reaionship by amulating the effects of different harvest levels on predator
performance. The two-way interaction had related objectives but would require the compilation and
andyss of dgnificant amounts of new data
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LIAISON BETWEEN WORKING GROUPS

8.53  The Sdentific Committee noted that numerous topics had arisen in the consderation of the
reports of WG-Krill and wG-CEMPwhere joint discussions were essentia to make effective progress.
The Scientific Committee recommended that these two Working Groups should hold joint meetings
in 1994 and welcomed the offer of South Africa to arrange these. Dr Halt, Vice-Chairman of the
Scientific Committee, was asked to form an ad hoc group, including the Conveners of these
Working Groups, to draw up the terms of reference and work program for the joint meeting.

OTHER BUSINESS

854  The Sdentific Committee noted that mogt items of Other Business in the report of
WG-CEMPWwere being discussed as part of other agendaitems.

ADVICE TO THE COMMISSION

8,55  The Scentific Committee recommended that a short newdetter, describing mgor results
and conclusions of WG-CEMP, be prepared and distributed annudly following the completion of the
Scientific Committee meeting (paragraph 8.3).

856  The Scientific Committee recommended that the draft Management Plan for the Protection
of Cape Shirreff and San Telmo Idands, South Shetland Idands, be considered for adoption by the
Commission (paragraph 8.4).

8.57 Members should be encouraged to maintain nationd registers of eectronic tags and related
banding data associated with their seabird research activities (paragraph 8.9).

858  The Scentific Committee suggested including funds in the projected 1995 budget for
supporting a workshop on at-sea behaviour methodology, pending a forma recommendetion from
WG-CEMP next year (paragraph 8.7).

8.59  The Sdentific Committee recommended that the Secretariat be asked to continue to obtain
and process JC data on sea-ice digtribution and that al available historica data should be added to
the database (paragraph 8.15).



8.60 Members should be reminded of the importance of submitting ther CEMP data in atimely
fashion and therefore were strongly encouraged to submit to the CCAMLR Data Centre dl available
predator data collected in accordance with CEMP Standard Methods (paragraph 8.17).

MARINE MAMMALS AND BIRD POPULATIONS

MARINE MAMMALS

9.1 No new information was available to the Scientific Committee on the status of marine
mamma populations. However, as recommended by the Scientific Committee at recent meetings
(sc-CAMLR-XI, paragraph 6.4; SC-CAMLR-X, paragraphs 7.10 to 7.12), the usA reported that it
planned to conduct aerid censuses of pack-ice seds during the 1993/94 austr summer.

THE ANTARCTIC PACK-ICE SEALS (APIS) PROGRAM

9.2 Dr Bengtson introduced a draft prospectus describing SCAR's Antarctic Pack-1ce Seals
(APIS) Program (SC-CAMLR-XII/BG/20). This document was prepared following a workshop
convened by the SCAR Group of Specidists on Sealsin May, 1993, in St Paul, usA, and supported
in pat by ccAMLR. The workshop's main objectives were to discuss priority pack-ice sed
research topics and to develop a plan for a coordinated, multi-nationa research initiative.

9.3 It was noted that although the draft prospectus was currently being reviewed by the SCAR
Executive prior to being findised, it was provided to the Scientific Committee at this time to inform
CCAMLR of the results of the workshop that it had helped to support.

94 The APIS Program, as described in the draft prospectus, will address severa research
topics of direct relevance to CCAMLR, especidly in relaion to the CCAMLR Ecosystem Monitoring
Program and the status and trends of marine mamma populations. For example, athough crabester
sedls have been sdected as a CEMP monitoring species, implementetion of CEMP activities in the
pack-ice zone has been modest because of the limited availability of logigic and financid support.
The crabeater sed research outlined in the APIS Program would therefore represent a valuable
contribution to CEMP.

9.5 The Scientific Committee identified a number of specific topics of specid interest to WG

CEMP regarding crabeater seds. These included predator/prey functiona relationships, feeding
ecology, and tempord and spatid distribution of seds in rdation to fisheries. The potentia
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development of behaviourd, condition, or physiologica indices that could be included in CEMP
monitoring of crabeater sealsisaso an area of specid interest.

9.6 Because recent census data for pack-ice sedls are unavailable, it has not been possble to
determine the status and trends of these populations. It was agreed that the APIS Program could
play an important role in producing information that would help to confirm whether or not crabesater
sed populations had been declining in abundance in recent decades.

9.7 The Scientific Committee noted a number of generd points that it suggested should be
consdered when implementing the APIS Program. The Program’s emphasis on obtaining data from
months in al seasons was fdt to be important. As possible, the Program should try to ensure that
studies are conducted in various geographic aress that are representative of the various sectors
around the continent (e.g., between the Ross Sea and Prydz Bay as well as between Prydz Bay and
the Wedddl Sea). Obtaining data from sectors with different patterns of seerice, productivity, or
oceanography will strengthen the comparisons made among different aress.

9.8 The Chairman of the Scientific Committee was requested to correspond with the Convener
of the Group of Specidists on Sedls during the intersessond period, advisng him of those areas of
particular interest to CCAMLR. |n addition, Members with specific suggestions on improving the text
of the draft prospectus (e.g., comments on the cross-references included in Tables 1 and 2) were
encouraged to send these comments directly to the Secretary of the Group of Specidists on Sedls.

9.9 The Scientific Committee welcomed the research initiative represented by the APIS
Program, noting that it was likely to make a strong contribution to the work of CCAMLR, and that the
Commission's attention should be drawn to this important new program. The Scientific Committee
agreed that efforts should be made to ensure that close coordination and effective communication are
developed and maintained with the APIS Program. To this end, Dr Bengtson was nominated to
Serve as CCAMLR s liason with the APIS Program.

BIRDS

9.10 A mgor review prepared by Dr R. Gdes for the Australian Nature Conservation Agency
on the status of trends of albatross populations was avaladle in SC-CAMLR-XI11/BG/22. The review
emphasised the vulnerability of dbatross populations to depletion from incidenta mortdity due to
their low reproduction rates. Attention was drawn to the paucity of data on population sze and
trends for anumber of species. However, observations on fishing vessds both insde and outside the
CCAMLR Convention Area indicate that dbatrosses of most species are incidentdly killed in fishing

60



operations, and that this mortdity isimplicated in the decline of anumber of populations. The review
drew attention to the need for reliable census data for most populations and longterm studies on
demography. The need for studies on diet, foraging behaviour and movement peatterns was
identified, dong with the requirement for more detalled studies on the interactions between
abatrosses and fishing vessdls.

9.11  The Sdentific Committee commended the author for such a comprehensive review.
However, it was noted that the assertion in the document that there had been no effort by longline
fishing nations, other than Japan, to gpply deterrent methods failed to take account of the efforts by
CCAMLR and its Members in adopting and deploying streamer lines and other measures in the
longline fisheries in the cCAMLR Convention Area. The Scientific Committee endorsed the need for
further studies and monitoring programs for abatross populations found in the Convention Area. A
number of recommendations in the review pertinent to the Scientific Committee' s consderation of
incidenta mortdity were taken up under Agenda Item 10.

INCIDENTAL MORTALITY

INCIDENTAL MORTALITY IN LONGLINE HSHERIES

10.1 Drs Croxal and Moreno presented SC-CAMLR-XI1/BG/8 Rev. 1, on Segbird interactions with
longline operaions during the exploratory fishing cruise for D. eleginoides at the South Sandwich
Idands (Subarea 48.4). Based on the observations (by Scientific Observers on board the fishing
vessd) of al seven sets on this cruise, no incidental mortdity was seen and only one bird (a penguin)
was caught on hooks. However, the number of seabirds present during day hauling operations
suggested that incidental mortadity could be expected from setting operations in daylight hours and in
the absence of mitigating measures (such as the tori poles and streamer lines used on this cruise).
The seabirds present included rather few individuals of the abatross species most vulnerable to
longlining in the South Georgia region.

10.2  SC-CAMLR-XII/BG/8 Rev. 1 dso presented some observations and anecdotal reports of
incidental mortality of abatrosses in the South Georgia area. In the absence of streamer lines up to
six albatrosses were being hooked and drowned per set, which, for the 406 sets for Subarea 48.3 in
1992/93, would extrapolate to a mortdity of 2 346 dbatrosses. This estimate does not include the
activities of vessdsin waters adjacent to the Convention Area.

10.3 Dr D. Robetson (New Zedand) reminded the Scientific Committee of the direct
observation and measurement of incidental mortaity of seabirds in the South Georgia Dissostichus
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longline fishery. These measurements were submitted by AsoC in 1991 (CCAMLR-X/BG/18). These
data, which were presented in sSC-CAMLR-X (paragraph 8.14(iii)), were re-worked and published in
Polar Record earlier this year. The re-worked data gave a very high seabird catch rate of 0.66
birds per thousand hooks.

104 Edsimated dbatross mortdity of this magnitude is supported by reports (recorded in
CCAMLR-XI11/BG6) of hundreds of abatrosses attempting to take bait off hooks as longlines are s,
resulting in two to five dbatrosses being caught per day. Two rings taken from dead abatrosses
came from birdsin the Bird Idand study population.

10.5  ccAMLR-XII/BG/6 dso reported continuing evidence of South Georgia birds being caught in
longline fisheries outside the Convention Area, and particularly in the Indian Ocean sector, and in the
Atlantic Ocean off Brazil and Uruguay.

10.6 Dr Croxal noted that last year the Scientific Committee had received the first report of
seebirds impded with fishing hooks being observed a breeding colonies (SC-CAMLR-XI,
paragraph 8.13). SC-CAMLR-X11/BG/7 was tabled in response to the request for more information
contained in SC-CAMLR-XI, paragraph 8.20. It documents the highest annua incidence yet recorded
of amilar evidence from abatrosses a South Georgia At least some of these birds were likdly to
have swalowed hooks locdly. Such records are likely to result from birds becoming entangled
when lines are hauled and then cut free. The number of observations from asingle Stein one season
is of concern, especidly given tha many birds may not survive swdlowing, or being impaed on,
fishing hooks.

10.7 Dr Croxal presented SC-CAMLR-X11/BG/21 on the population dynamics of black-browed
and grey-headed abatrosses a Bird Idand, South Georgia from 1975 to 1991. Significant
population declines are reported from dl but two of 14 grey-headed abatross colonies and from
over hdf the 23 black-browed albatross colonies. Detailed work at four study colonies indicates
that the main reason for the decline is a decrease in the juvenile survivd rate. In comparing birds
born in the 1960s (recruiting as breeders in the early 1970s) with the 1970s (recruiting in the early
1980s), survival was haved for black-browed abatrosses and reduced by 84% in grey-headed
albatrosses.

10.8  These changes coincided with the development of longline fisheries for tuna outsde the
Convention Area and most recent records of nortality of juvenile abatrosses rdate to entanglement
in longlines. Although surviva rates of adult black-browed and grey-headed abatrosses had
fluctuated condderably there had been no clear trend, except for a substantial decline in the surviva
rates of adult black-browed albatrosses snce 1988. Thisisof particular concern asit coincides with
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the development of the D. eleginoides longline fishery carried out in very cose proximity to the
breeding colonies of black-browed abatrosses under study. Not only is the black-browed abatross
a species paticularly prone to associate with fishing vessds but satellite-tracking data show that
birds breeding a& South Georgia forage mainly around the shelf and shelf-edge areas. Thisisin
contrast to grey-headed abatrosses which associate less with ships and whose foraging is rather less
asociated with areas where longlining is currently undertaken.

10.9 Dr Raobertson introduced Sc-CAMLR-XI11/BG/14, which reported on a large amount of data
collected by observers on tuna longline vessals in New Zedand waters. Twelve taxa of segbirds,
including high numbers of abatrosses and species dso found in the cCAMLR Convention Area, were
taken incidentdly in thisfishery. A number of segbird populations subject to incidentd mortdity have
declined after the introduction of longline fishing to the New Zedand region in 1962. A subgantid
reduction (by afactor of 10) in bird mortdity has been observed between 1988 and 1992, following
the introduction of mitigation measures including streamer lines and the setting of longlines a night.
However, he conddered that the magnitude of this result should be interpreted with caution because
preliminary observer datafrom 1993 shows areturn to higher levelsof incidental mortdity.

10.10 The study has led to a number of recommendations which are o rdlevant to CCAMLR.
These included:

the need for observer coverage a a level which can provide datigticaly robust
measurements,

. the need to provide rapid feedback between observers and managers on the
effectiveness of mitigation measures under different prevalling circumstances,

. the dedirability of having two observers to obtain complete coverage of dl longline
Sets,

. the requirement for vessd magters to record details of bird capture as a part of
normad catch and effort reporting;

. the use of streamer lines (which CCAMLR has dready implemented); and

. techniques which lead to faster snking of the bait, for example usng thawed rather
than frozen bait.



10.11 SC-CAMLR-XII/BG/13 described some practica problems which had been encountered with
usng the streamer line with the design specified in Conservaion Measure 29/X1 on a Japanese
longliner in New Zedand waters. A series of modifications which improve the durability and ease of
use of the streamer line was developed in collaboration between a New Zedand observer and the
crew of the Jgpanese tunavessd.

10.12 The Scientific Committee congratulated New Zedand and Japan for the work they had
carried out, and thanked New Zedland for presenting it to the Committee.

10.13 SC-CAMLR-XII/BG/18 reported on measures taken to reduce incidenta bird mortdity by
Russian longline vessdls fishing in Subarea 48.3. Observations were made on the numbers of birds
atracted to the bait in order to evauate the effectiveness of different mitigation measures. It was
established that the best time for setting lines was from 0300 to 0400 locd time, when the least
number of birds were observed following the vessels. Disposal of offa and food scraps ceased at
least 30 minutes prior to setting the line.

10.14 The rdative effectiveness of each prescribed measure, as well as compliance with minimum
lighting requirements, was estimated to be about 5 to 10%. Bright moonlight negated the
effectiveness of setting a night and the use of minimum lighting. The streamer line was a much more
effective preventative measure (60 to 80%), however, birds begin to become habituated to the
streamers after about 1.5 hours. Therefore, it was recommended that the lines should be set as
quickly as possble after deploying the streamer line. The paper aso reported on improvements to
the specification and rigging of the streamer line.

10.15 The Scentific Committee welcomed the studies reported in SC-CAMLR-XII/BG/18, and
encourages the authors to prepare a paper for the next meeting giving full detals on the research
methods and data used to calculate the effectiveness of the various mitigation measures.

10.16 At its last meeting Dr T. @ritdand (Norway) reported on successful experiments in
reducing bird mortdity in longline fisheries in the North Atlantic, and undertook to provide a paper
giving details on these experiments to this meeting. At this meeting, he reported that this paper was
not prepared because the experiments showed that the methods of mitigation were very successful,
and that the experiments were cut short in order to proceed with the implementation of the measures
to dl the vessdsin the fishery as quickly as possble. The Scientific Committee considered that such
results made it al the more important to receive further details on the methods used, dong with such
data as exiged on their effectiveness.  Accordingly, the Scientific Committee encouraged Dr
@ritdand to prepare a paper on the mitigation methods developed in Norway for the next meeting of
the Scientific Committee.



10.17 The Scientific Committee noted that Japan and Australia are collaborating on a project to
test various types of streamer lines for effectiveness in reducing bird mortdity in waters to the north
of the Convention Area, and undertaking the development of a manud on longlining techniques
which takes into account the problem of incidental mortaity. The Scientific Committee encourages
those involved to complete this work as soon as possible and is interested in receiving further reports
on thiswork aswdl as copies of the manud.

10.18 The Scientific Committee is concerned that there continues to be problems in giving effect
to measures designed to reduce the incidenta mortdity of seabirds in longline fishing operations. In
particular the Scientific Committee is concerned abouit:

()  substantid lack of compliance with reporting requirements agreed by the Commission
(CCAMLR-IX, paragraph 54 and given further effect in Conservation Measures
relating to the data reporting system for the D. eleginoides fishery); and

(i)  possible non-compliance with Conservation Measure 29/X1.

10.19 The Scientific Committee recognised that ncidentd mortdity, paticularly from longline
fishing, was an increasingly important part of its ddiberations. It was now difficult for the Scientific
Committee to review adequatdly the amount of materid becoming avalable and to develop
management advice for the Commission in the time available at its annuad meeting. Accordingly, the
Scientific Committee decided to establish an ad hoc working group to condder incidentd mortdity
arigng from longline fishing, with the following terms of reference:

()  review and andyse the data submitted in accordance with CCAMLR requirements on
incidenta mortaity associated with longline fishing;

(i) review the efficacy of mitigating measures currently in use in the Convention Ares,
and condder improvements to them, taking into account experience both insde and

outsgde the Convention Area;

(i)  review data on the level and sgnificance of incidentd mortdity ariang from longline
fishing to marine animas found within the Convention Areg;

(iv) prepare asummary of the above for the consderation of the Scientific Committee;

(v)  provide the Scientific Committee with advice for improvementsto:



(@ thereporting requirements currently in use in the Convention Ares; and

(b) the measures in use to avoid incidentd mortdity in longline fisheries within the
Convention Area.

10.20 Thefird meeting of the ad hoc group is to be convened by Dr Moreno, and will be held in
Hobart between the next meetings of WG-FsA and the Scientific Committee.

INCIDENTAL MORTALITY IN TRAWL FISHERIES

10.21 In 1991 the Commission adopted Conservation Measure 30/X, which prohibited the use of
net monitor cables in the Convention Area gtarting with the 1994/95 fishing season. The Scientific
Committee was pleased to learn that dmogt dl trawlers operating in the Convention Area have
dready complied with this measure. Mr Cieniaszek reported that Polish vessdls, which il use net
monitor cables may operate in the coming season. Last year these net monitor cables were
deployed in accordance with the procedure set out in Annex 6 of CCAMLR-X and this practice will
continue for the next season.

MARINE DEBRIS

10.22 Member’'s reports on the assessment and avoidance of incidental mortdity and impacts of
marine debris on biota in the Convention Area have been received from the UK, Audtrdia, South
Africa, Japan, UsA and Brazil (CCAMLR-XI11/BG6, 8, 9, 10, 12 and 18).

10.23  sSC-CAMLR-XII/BG/6 reported the results of surveys of Antarctic fur seds entangled in marine
debris carried out for the third consecutive winter and fifth consecutive summer a Bird Idand, South
Georgia In winter 1992, 97 entangled fur seals were seen, atenfold increase over the previous two
years. In summer (1993), 84 entangled sedls were seen, which was a 75% increase from 1992,
About 50% of the entanglements involved plastic packing bands (probably from bait boxes), and
about 25% involved net fragments. These results reversed a steady decline in entanglements which
had been observed over the preceding four years.

10.24  CCAMLR-XI1/BG/12 reported that 14 entangled fur sedls were found on Sed Idand in the
South Shetland Idands. The number of fur seds hauling out on the idand was much higher than



usud, and this is reflected in the larger number of entangled sedls observed. The mgority of
entanglements was from plastic packing bands, dthough some net fragments were aso observed.

10.25 The Scentific Committee noted that entanglement of fur seds with packing bands from bait
boxes is a persstent problem. The Scientific Committee reiterates that these bands should not be
disposed of a sea At its last meeting, the Scientific Committee drew attention to the avallability of
bait boxes which do not use plagtic packing bands. In light of the availability of an dternative bait
box, the Scientific Committee recommends that the Commisson prohibits the use of bait boxes
which use plastic packing bands, over a short phase-out period.

10.26 CCAMLR-XI1/BG/8 reported three fur seds entangled in net fragments on Heard Idand.

10.27 In the intersessond period the Secretariat had prepared and circulated a draft set of
guiddines for conducting surveys of beached marine debris. After taking into account the comments
recaved, a find verson of the guiddines was prepared (CCAMLR-X1I/BG/15). The Scentific
Committee thanked the Secretariat for undertaking this task. The Scientific Committee encourages
Members to conduct future beach surveys for marine debris in accordance with the guiddines, and
to suggest any further refinements which may be required.

10.28 A number of Members indicated that they would be undertaking beached debris surveysin
the near future in accordance with the guiddines.

10.29 sSC-CAMLR-XII/BG/15 reported the first ever observation of penguins contaminated with oil at
Bird Idand, South Georgia One chingtrgp and five gentoo penguins were found contaminated with
oil in duly and August 1993. Because gentoo penguins feed close inshore in winter, they must have
been contaminated from nearby pallution. Krill fishing vessals were known to be operaing nearby a
about thistime.

10.30 Mr S Uno (Japan) dated that the Government of Japan has drictly prohibited the
discharge of oil and wastes from vessdls a sea under its maritime law since 1970. Japanese vessels
were in effect complying with the provisons of the Antarctic Treaty pertaining to the prevention of
marine pollution long before they were adopted in 1991. He reported that no Japanese vessals
ddiberatdy discharge oil and other wastes at sea, and that no accidentd discharges had been
reported.
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ADVICE TO THE COMMISSION

10.31 The Scientific Committee recdled that paragraph 8.24, SC-CAMLR-XI, advises the
Commission that if reports on incidental mortaity and the effectiveness of mitigation measures were
not forthcoming, then the Commission may have to consder adopting measures which would alow
an effective assessment of incidentd mortaity. The Scientific Committee noted with regret that
reporting of data on incidental nortdity of seabirds on longlines and the effectiveness of mitigation
measures was incompl ete.

10.32 The Scentific Committee noted that experience in other fisheries has shown that reliable
data collection on incidentd mortaity required Scientific Observers on fishing vessdls, and that ahigh
proportion of the vessals requires observer coverage if the totd amount of incidenta mortality is to
be esimated reiably. The Scientific Committee therefore recommends that the Commisson
consder means for placing Scientific Observers on a high proportion of longline fishing vessdsin the
Convention Areafor at least one fishing season to collect the data required for a reliable assessment
of the numbers and species of birds incidentaly captured on longlines in the cCCAMLR Convention
Area.

10.33  Experience by some Membersin using the streamer line specified in Conservation Measure
29/X1 has shown that there may be some problemsin its desgn in terms of durability and ease of use.
Members should report on their experience in usng any type of mitigation measure indde or outsde
the Convention Area. The Scientific Committee advises that until it receives further detalled reports
on improved sreamer desgns and other potentiad mitigation methods it would not be prudent to
devise new Conservations Measures. However, the Scientific Committee agreed that in the interim it
would be appropriate to revise Conservation Measure 29/X1 to:

() dlow some flexibility in the design of the streamer line to increase its robustness and
ease of use, 0 long as the effective sea surface area covered by the streamersis no
less than that covered by the currently specified design;

(i)  incude arecommendation that only thawed bait should be used; and
(i)  expliatly include provisons for reporting the data on incidental mortaity required on
form C2 (indead of giving effect to this requirement through the D. eleginoides

biologicd data reporting system).

10.34  The Scientific Committee recommends that the Commission prohibits the use of bait boxes
which use plastic packing bands, over a short phase-out period.
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CCAMLR SCHEME OF INTERNATIONAL SCIENTIFIC OBSERVATION

111  The Scheme of International Scientific Observation was adopted last year by the
Commisson. The fird observation under this Scheme was conducted in accordance with an
agreement between Chile and the UK (SC-CAMLR-X11/BG/4). The Scientific Observer nominated by
the UK together with the observer nominated by Chile, undertook scientific observations on board
the Chilean longliner, Frio Sur 'V, fishing for D. eleginoides in Subarea 48.4 (South Sandwich
Idands). WGFsA considered the report of this observation in detail (SC-CAMLR-XI1/5, paragraphs
4.1to 4.6). In commenting on this observation the Convener of WG-FSA, Dr Everson, stated that it
worked extremely well and a lot of useful information had been collected. Dr Moreno dso
commended the fishing company Frioaysen SA. for this effort.

11.2  The pilot verson of the Scientific Observers Manual was published and distributed to
Members. The WGFsA and WGKTrill reports contain some comments on the Manua (Annex 5,
paragraphs 4.3 to 4.6; Annex 4, paragraph 3.25). The Scientific Committee endorsed the
recommendation of both Working Groups that in the light of the limited experience acquired so far in
using the Manud, it should be revised and a new edition published only after more information about
its use becomes available.

11.3 Members were then invited to report their plans for implementation of the Scheme in the
1993/94 season.  Both Japan and the usa indicated their intention to participate in the Scheme.
However, a present it is premature to inform the Scientific Committee of any plans which would be
known only after the completion of the required bilaterd arrangements between Members.

114  Dr Moreno pointed out that the required bilaterd arrangements should be specificaly
designed in order to make more flexible the placement of observers on ships of participating
Members throughout the yesr.

115  Lic. Marschoff noted that should the number of observers increase in the future, it will be
necessary for the Scientific Committee to edtablish research priorities for observers. Each
observation conducted under the Scheme should be codt-effective. The Scientific Committee,
however, agreed that it is premature to assign research priorities. Individuad Members can pick up
any sudies which conform with their scientific objectives from the generd list of research priorities
identified by the Scientific Committee (Observers Manual, page 5).
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COOPERATION WITH INTERNATIONAL ORGANISATIONS

ICES

12.1  The observer to the 81st statutory meeting of ICES (Dr Agnew) presented his report (Sc-
CAMLR-X11/BG/23). Over 500 participants attended the meeting (23 September to 1 October 1993,
Dublin, Ireland) and more than 500 papers were presented.

12.2 A Bureau Working Group on Strategic Planning for ICES which met this year made severd
recommendations for changes to the structure of ICES which are of interest to CCAMLR. These
included: placing more emphasis on Theme sessons a the statutory mesting; merging the Pelagic,
Demersdl and Bdtic Fish Committees into a Sngle Fish Ecology Committee; and integrating studies
from disciplines such as fisheries science and socio-economics to look &, for example, information
requirements of different management options.

12.3  Dealls of plans for severa symposiums to be held in 1994 and 1995 were given in the
paper.

12.4  Dr Everson reported that the ICES Fisheries Acoustics Science and Technology Working
Group was preparing areport on methods for the estimation of acoustic target strength.

IWC

125  The obsarver to the 1wc (Dr de la Mare) introduced his report of the meeting of the
Scientific Committee of the 1wc (April to May 1993, Kyoto, Japan) (SC-CAMLR-X11/BG/9). The
Scientific Committee completed its refinements of the Revised Management Procedure and the
devdopment of the Revised Management Scheme, and after examining the results from
implementation tests for the application of the procedure to Antarctic minke whaes recommended
that should catch limits be set for these stocks, ‘smdl areas corresponding to 10° longitudina
sectors should be used.

126  Continuing its comprehensive assessment of Southern Hemisphere baleen whales, the iwc
this year produced a revised estimate of humpback whae numbers south of 60°S, amounting to
5600 animals. A new population estimate for Area’ V. minke whales of 93 000 animas, calculated
from 1991/92 Sghtings, was subgtantidly less than the two previous estimates (295 000 and
178 000), but this was probably areflection of year-to-year differencesin the distribution of whales.
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IwC Resolution on Research on the Environment and Wha e Stocks

12.7 In response to a request from the 1wc for information relevant to a Resolution on
Research on the Environment and Whae Stocks, adopted at the 1993 meseting of the 1wc, the
Executive Secretary had informed the 1wc of CCAMLR’s programs relevant to this resolution (Sc-
CAMLR-XI11/BG/24).

12.8  The Scentific Committee noted that a framework for the collection of data gpplicable to
this resolution has not yet been established. However, the Scientific Committee asked the
Secretariat to write to the Iwc, further to the letter described in SC-CAMLR-XI11/BG/24, expressing its
interest in asagting the Iwc in this resolution and providing a listing of CCAMLR data holdings which
might be of relevance to the resolution.

12.9  One of the observers from the 10C, Lic. Marschoff, reported that the 10C isreorganising its
program in respect of Antarctic activities. He offered to compile a summary of the relevant sections
of Working Group reports and report back to the 1oc.

12.10 Dr Marin informed the Scientific Committee that the first meeting for evauation of living
marine resources within the Goos Program (Marine Living Resources Module/Goos/10C-FAO) will
take place in San Jose, Costa Rica, from 7 to 10 December 1993. He noted that it may be
gopropriate to inform this group about the ams and research interests of CCAMLR, and the
Secretariat was asked to bring thisto the attention of the 10C.

1211 The Convener informed the Scientific Committee that the next edition of the Generd
Bathymetric Chart being produced by the 10c Ocean Mapping Project would probably appear in
1996, and that at present a high precison International Bathymetric Chart of the Wedddl Sea is
being created as part of this program.

FAO

12.12 Participation of the Secretariat in an ad hoc meeting on high sees fisheries datigtics has

been discussed in paragraph 3.75.
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12.13 Dr Shotton, the observer from FAO, informed the Scientific Committee that FAO has
condderable interest in the potential of ecosystem approaches for the management of fisheries,
paticularly in devdlopmentd Stuations, and the experience and methods of CCAMLR in this regard
are of particular rdlevance. FAO wishes to strengthen contacts with CCAMLR S0 that its experience
can be of benefit to other regions where such a management gpproach might be effective.

12.14 He further dated that the implications of the precautionary principle for fisheries
management are of direct rdevance to FAO's mandate and its Fisheries Resources Divison is
preparing an andyds of the implications (and means of implementation) of this principle for
operationa fisheries management. This paper should be completed by December 1993. FAO
continues to provide technica support on this and other issuesto the UN.

SCAR

1215 The Data Manager informed the Scientific Committee thet the BIOMASS Database should
be available by December 1993. The Scientific Committee once more expressed its thanks to SCAR
for making these data available to CCAMLR, and especidly acknowledged the work of Mr M.
Thorley, BIOMASS Database Manager, and his saff for their work in preparing the data for
dissemination. It noted that these data have been of use to ccaMLR Working Groups for the last
two years in the development of caculations of krill potentid yield, and that the proposed krill flux
workshop is expected to make further extensve use of them.

12.16 SC-CAMLR-XII/BG16 gives detals of the completed SCAR Antarctic digitd topographic
database. Dr Croxdl, the observer from SCAR, informed the Scientific Committee that discussons
are being held on the possibility of extending the database to include offshore bottom topography.

12.17 At its meeting in 1992, the Scientific Committee had asked the Data Manager to write to
SCAR expressing CCAMLR'S interest in paticipating in discussons of the SCAR-COMNAP ad hoc
planning group on Antarctic Data Management. Following this request, CCAMLR has been invited to
participate as observer a the mesetings of this group.

12.18 Thefirst stage towards integrated Antarctic data management proposed by the group isthe
establishment of a Data Directory system (SC-CAMLR-XII/BG/5). The Scientific Committee agreed
that it would be appropriate for CCAMLR to lodge information about its data holdings and data
access rules with the Data Directory when it becomes functiond.
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12.19 It was noted that information on data of use to cCAMLR would aso be avallable through
the Data Directory and, therefore, the system could be of vaue to the Scientific Committee.
However, reservations were expressed about participation of CCAMLR in the second stage of the
project, the congtruction of a database, since this might conflict with CCAMLR’ s data access rules. It
was pointed out, however, that participation in the first part of the project would not imply automatic
participation in the second.

12.20 In order that the devedlopment of the Directory proceed in a manner gppropriate to
CCAMLR'’s needs and that CCAMLR is able to provide advice to SCAR on the project, the Scientific
Committee recommended that the Data Manager should represent CCAMLR a the next meeting of
the SCAR-COMNAP group.

12.21  sO-GLOBEC (co-sponsored by SCAR) had been extensvely discussed in the wG-krill, WG
CEMP and WGFSA reports (see Annex 4, Appendix F). The Scientific Committee endorsed the
recommendations of dl Working Groups thet it should maintain dose liaison with the SO-GLOBEC
Program to ensure coordination of research programs of interest to both GLOBEC and CCAMLR.

12.22 The observer from SCAR (Dr Croxdl) informed the Scientific Committee that the next
meeting to discuss implementation of SO-GLOBEC was due to be held in June 1994, probably in
Cambridge, UK. Until the Structure of SO-GLOBEC is further developed it would be premature to
nominate observers from each of the Working Groups of CCAMLR. However, a number of regular
participants a& CCAMLR Working Groups were dso involved with the SO-GLOBEC subcommittees,
and these people would be best placed to maintain liaison between the groups for the time being.

12.23  Accordingly, the Scientific Committee nominated Dr Croxal as its primary liaison with the
Steering Committee of SO-GLOBEC, requesting him to seek assistance from the other members of the
Scientific Committee’ s Working Groups who aso atend SO-GLOBEC mestings.

12.24  Dr Croxdl dso drew the atention of the Scientific Committee to the development of the
SCAR-sponsored Coastal Zone EASIZ (Ecology of the Antarctic Sea-Ice Zone) Program which had
its firgt implementation meeting in Bremerhaven in September 1993. This program is designed to be
complementary to SO-GLOBEC, focusing on interactions in the coastdl zone especidly concerning ice
and ice biota, coastal community compostion, nutrient cycles and benthic dynamics, and attempts to
coordinate the coastal station work of SCAR members, with particular attention to longterm datasets.

12.25 It was noted that another important interaction between SCAR and CCAMLR was
represented by the APIS Program which was discussed in more detail in paragraphs 9.2 to 9.9.
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IUCN

12.26 The observer from 1UuCN (Mr A. Graham) informed the Scientific Committee that 1UCN
attaches great importance to CCAMLR, especidly in rdation to Article I1. It continues to assg its
Members in developing conservation srategies for its sub-Antarctic idands, and is seeking funding
for aworkshop on the impacts of human activities in the Antarctic. He noted that, at its next Generd
Assembly (Argentina, January 1994), the 1UCN will discuss a resolution identifying the importance it
ataches to CCAMLR and recommending CCAMLR principles and practices be gpplied to dl regiona
fisheries

NOMINATION OF OBSERVERS

12.27 Thefollowing observers were nominated as obsarvers at meetings in 1994:

82nd Statutory Meeting of ICES, 22 to 27 September 1994, St Johns, Canada:
Dr Baguerias,

e 46th Annud Meeting of the Iwc, May 1994, Puerto Vdlarta, Mexico: Dr delaMare;

* XXIlIl Medting of SCAR, Rome, 29 August to 9 September 1994: Dr Croxal, with
assstance from Dr Bengtson and Mr Miller a the meetings of SCAR specidist and
subsidiary groups,

e Vith sCAR Symposium on Antarctic Biology, Venice, 30 May to 3 June 1994:
Dr Sabourenkov; and

*  SO-GLOBEC Implementation Meeting, Cambridge, UK, June 1994. Dr Croxal.

12.28 The Secretariat was aso nominated to represent CCAMLR at the SCAR-COMNAP ad hoc
Antarctic data management meeting (Boulder, UsA, September 1994); and at the FAO ad hoc
consultation on the Role of Regiona Fishery Agencies in relation to high sees fishery datidics (La
Jolla, usa, 13 to 16 December 1993).
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UNITED NATIONS CONFERENCE ON STRADDLING
STOCKS AND HIGHLY MIGRATORY SPECIES

13.1  The Charman noted that Chile had requested that this item be added to the Agenda in
order to obtain the Scientific Committee' s advice on the possible contribution by CCAMLR to two
matters under specia consideration by the UN Conference, namely:

() the suitability of the concepts of maximum sustainable yield and optimum sugtaingble
yield in comparison with the gpproach described in Article |1 of the Convention; and

(i)  the experience of CCAMLR in implementing the so-called precautionary approach in
fisheries management.

13.2  The Scentific Committee noted that the task of providing the UN with technica information
on MSY and the precautionary approach had been charged to FAO. Dr Marin emphasised that Chile
had intended only that CCAMLR could provide a useful contribution to the internationa debate on this
topic in the light of its unique convention, and was not seeking to advise the FAO or UN directly.

13.3  The Sdentific Committee endorsed WGFSA’s comments (Annex 5, paragraphs 6.150 to
6.152) that MSy was not considered by CCAMLR to be an gppropriate management objective
because:

» it usudly leads to highly varigble catch limits from year to year which isin conflict with
another frequent objective of management, the maintenance of stable catches over a
number of years, and

» the MSy approach becomes hardly meaningful when biological interactions are taken
Into account as it is not possble to maximise the yield from both a predator and prey
gpecies Smultaneoudly.

134  Inthisrespect, Articlell, asinterpreted by the Scientific Committee, has an advantage over
MSY in that it dlows for congderation of multi species and predator-prey interactionsin formulaing
management advice.

135 Mr Miller noted that the Commission’s operationd definitions of Article Il (CCAMLR-IX,
paragraph 4.17) had encouraged waKrill in itswork on krill potentid yield to include provisons for
the cdculation of levels of krill biomass which would dlow sufficient escgpement to meet the
requirements of krill predators (Annex 4, paragraph 6.5). These consgderations would not have
been possible following asmple Msy approach (see Annex 4, paragraph 6.5).
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13.6  The concept of Optimum Sugtaindble Yidd, involving both economic and biologicd
congderations, has not been discussed by the Scientific Committee in its sessions to date.

13.7  The Scentific Committee endorsed the deliberations of WGFsSA on the Precautionary
Approach (Annex 5, paragraphs 6.153 to 6.155).

13.8  The guiding principle of a precautionary gpproach should be to evauate in advance if the
methods used for fisheries management are sufficient to achieve their management objectives. The
Revised Management Procedure RMP) recently developed by the Scientific Committee of the
International Whaling Commission is an example of such a precautionary gpproach.

13.9  Dr Nomura stated that the RMP developed by the Iwc is far too speciaised to be applied
to the management of fisheriesin generd.

13.10  The Scientific Committee noted that the term Oprecautionary approachO is aso applied to
management procedures which take into account uncertain or unknown effects of that management
S0 that, on available information at least, the chances of the management objectives not being met are
reduced. The Scientific Committee noted that CCAMLR has been using this principle for a number of
yearsin its gpproach to management.

13.11 The Scientific Committee agreed that the best example of the use of a precautionary
approach by CcCAMLR was the introduction of precautionary catch limits for krill fisheries in the
Convention Area to prevent uncontrolled expanson of the krill fishery. Other examples were
(Annex 5, paragraphs 6.154 and 6.155):

* indituting advance natification and data requirements prior to the development of new
fisheries, which led to catch and effort regulations being applied to exploratory fishing
(eg., crabsin Subarea 48.3 and D. eleginoides in Subarea 48.4);

» safeguarding againgt unknown effects of bottom trawling on mixed fish communities and
benthos by prohibiting bottom trawling; and

» the practice of providing a range of management options together with an evauation of
the risks associated with these options, aformat adopted by WGFsA in the past.

13.12 Dr Yakovlev had prepared a document (in Russian) entitled “Definitions and Applicability
of Various Criteria to the Management of Marine Living Resources’ (SC-CAMLR-XII/BG/27). This
document was not discussed. Dr Yakovlev informed the Scientific Committee that it contained an
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andyss of the questions discussed a the UN Conference on Straddling Fish Stocks and Highly
Migratory Species and that this was gpplicable to the Convention Area.

PUBLICATION OF SCIENTIFIC PAPERS

141  Thefirg volume of CCAMLR Scientific Abstractswas published in 1993 and has been well
received by Members.

14.2  The Scientific Committee consdered at its present meeting the proposa made last year to
upgrade the standard of Selected Scientific Papers (ssP) to that of an internationaly recognised
scientific journa (SC-CAMLR-XI, paragraph 11.2).

14.3  The Secretariat had submitted a paper describing the decisions of the Editoria Board at its
meeting of 26 to 27 October 1993 and the actions taken by the Secretariat towards developing the
framework for publication of ajourna by CCAMLR (SC-CAMLR-X11/7Rev. 1).

144  The Board recommended tha the Scientific Committee gpprove publication of the new
peer-reviewed Journa with the first issue to be published in 1994. The Science Officer will be the
Editor-in-Chief of the new Journa. The Journd will be published in English with abgtracts and
cagptionsto tables and figuresin dl CCAMLR officd languages.

145  The Board suggested that the Journa be named ‘CCAMLR Science” with the following
aubtittee “Journal of the Scientific Committee and the Commission for the Conservation of
Antarctic Marine Living Resources’. This name emphasises the Journd’s affiliation to CCAMLR.
It was aso proposed that a cover page design for the Journa should reflect patterns and colours
aready used on the cover page of the CCAMLR Scientific Abstracts

14.6  The question of processng papers submitted in languages other than English (French,
Russan, Spanish) was discussed. The Board recommended that the following policy be adopted:

For discusson a CCAMLR mestings, papers are accepted in any of the officid
CCAMLR languages. English, French, Russan and Spanish. However, if the
author wishes hisher paper to be consdered for publication in the CCAMLR
Science Journd, the paper should be submitted in English. If only a copy in
English is submitted, it is the regponghility of the author to ensure that the
language is of a high sandard. In order not to discourage any author whose
native language is one of the other offida CCAMLR languages and in order to



assg in the review of the English verson, a copy in the other language is dso
hdpful.

14.7  Thereport of the meeting of the Editorid Board is given in Annex 7.

14.8  The Scientific Committee endorsed the recommendations of the Editoria Board. It drew
the attention of the Commission to the fact that the upgraded journa will be of consderable benefit
gnce it will not only alow peer review of scientific research undertaken as part of the Commisson’s
activities, it will aso ensure that important research findings are documented in such away asto raise
the profile of cCAMLR within the internationa scientific community. Both these factors would serve
to further the Commission’swork and status.

14.9  Tofurther increase the internationd profile of CCAMLR science, a suggestion was made that
the Scientific Committee might benefit from the publication of a‘digest’ of its work in ajourna such
as Polar Record, Antarctic Science or CCAMLR Science.  Other organisations, such as SCAR,
regularly submit such digests for publication.

14.10 The Scientific Committee asked the Secretariat to contact various journads which specidise
in polar science (e.g., Antarctic Science, Polar Record) to see whether they would be interested in
publishing a digest of the proceedings of the Scientific Committee. It was agreed that should this
suggestion be favourably received, the Chairman should be responsible for compiling such adigest.

1411  The Scientific Committee suggested that the Commission might consder whether it should
contribute an abstract of its activities suitable for publication in this digest. Some Members fdt that
the ccAMLR Newdetter, prepared annudly by the Secretariat, would be an ided format for
publication as such adiges.

14.12  The Scientific Committee decided that the question of the digest should be addressed at its
next mesting.

ACTIVITIES OF THE SCIENTIFIC COMMITTEE

1993/94 INTERSESSIONAL ACTIVITIES

15.1  The Scientific Committee agreed that al three Working Groups should meet during the
intersessond period. In addition, a workshop on krill flux (paragraphs 2.29 to 2.31) and a joint
meeting of WG-CEMP and WGKrill will be hdd.
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15.2  Anoffer was made by South Africato host the meetings of wGKrill and wG-CEMP, thekrill
flux workshop and the joint meeting. Mr Miller reported that currently it was planned to hold the
workshop firgt, followed by pardle sessons of the two Working Groups including the joint meeting.
The whole set of meetings would probably take about two weeks and take place some time
between mid-July and mid-August 1994.

15.3  The Scentific Committee expressed it thanks to South Africa and accepted its generous
offer to host these four intersessona meetings. 1t was noted that the plan to hold the two Working
Group meetings in pardld for some of the time was a welcome contribution towards increased
efficency and cost saving. Dr Bengtson noted that the plan would involve a higher intengity of work
for the Secretariat which might necessitate the incluson of an extra day for flexihility.

154  The Joint Meeting of wGKrill and wG-CEMP will have as its objective the fadilitation of
interaction between wWG-Krill and WG-CEMP on matters of common concern.  This facilitation should
be primarily directed at the development of an ecosystem approach to management.

15,5  Thedraft agendaof the Joint Meeting will include the following as its primary items

()  Ecosygem interactions.

(@ Potentid impacts of locadised krill catches, and
(b)  Kirill/predator functiond relationships.

(i)  Ecosystem assessment:

(& Development of prey, fishery, and environmenta indices,

(b) Integration of predator, prey, environmentd, and fishery indices into
ecosystemn assessments,

(c) ceEmPexperimenta approach; and

(d) Mechanisms for incorporating ecosystem assessments into the Scientific
Committee’ s management advice to the Commission.

(i)  Organisation of future work:
(& Review of the effectiveness of current Working Groups organisation;

(b) Identification of priority tasks best addressed by Working Groups, and
(©) Suggested terms of reference and Working Group organisation.
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15.6  This framework will be developed intersessondly by the Working Group Conveners in
consultation with the Chairman of the Scientific Committee and members of both Working Groups.

15.7  The Scientific Committee agreed that it should be represented at the vith SCAR Symposum
on Antarctic Science in Venice by the Science Officer (paragraph 12.27), and that cCAMLR should
present a poster to the meeting which would be prepared through correspondence between the
Secretariat and the Chairman of the Scientific Committee.

15.8 It was further agreed that it would sgnificantly assst the work of the Scientific Committee if
the Chairman, Dr Kock, also attended the Symposium.

159  The Sdentific Committee agreed that following the practice established in 1992, there
should be a coordination meeting between the Charman, Vice-Charmen and Conveners of
Working Groups during the 1993 meeting of the Commission.

15.10 There has been an increase in the amount of information redevant under Item 10
“Assessment of Incidenta Mortdity” of the Scientific Committees agenda in recent years
(paragraph 10.18). In light of the difficulty of giving dl this information due consderation during the
course of the Scientific Committee, the Committee agreed that its work would be facilitated if an ad
hoc working group on incidentd mortdity could meet just prior to the Scientific Committee to
congder this matter.

15.11 The ad hoc group would produce a report for consderation of the 1994 meeting of the
Scientific Committee. Dr Moreno was nominated to convene thisad hoc group.

ORGANISATION OF FUTURE WORK OF THE SCIENTIFIC COMMITTEE

15.12 During the last few years, the Scientific Committee has become increasingly aware of the
need to evaluate the relevance of terms of reference for its Working Groups.  This is because the
work conducted by the Working Groups has become more integrated as progress has been made in
implementing an ecosystem approach to sudy Antarctic marine living resources. The origind terms
of reference are attached as Annex 8.

15.13 Furthermore, the scope and complexity of the Scientific Committee' s work have increased
in recent years. For example, Members submitted 120 and 108 working papers to the 1992 and
1993 mestings of the Working Groups respectively (Annex 8, Table 2). Of these papers, 19 and
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27, respectively, were reviewed by a least two Working Groups. In addition, during the last two
years there were approximately 29 and 40 instances where topics or papers were addressed by at
least two of the Working Groups.

15.14 In addition to identifying which work can best be done by Working Groups, the Scientific
Committee agreed that the format of its present meeting agenda must be revised. For example, as
more information becomes available under agenda items Marine Mamma and Bird Populations and
Assessment of Incidental Mortdity, a modification of procedures to better address these issues is
needed (see paragraph 15.10).

15.15 The Scientific Committee has recognised the need for increased liaison among groups by
conducting a joint meeting of WGKrill and WG-CEMP during the 1992 intersessona period and by
planning another joint meeting of the two groups during 1994. In addition, it agreed to begin
condderations of how best to conduct its work at future Working Group mesetings. The Scientific
Committee has recognised that careful consderation must be given by Members to ensure that the
most appropriate format is identified and adopted for future work. It agreed that the present format
which has a structure determined by species groups (e.g., fish, crab, krill, predators) results in some
duplication. However, some Members felt that structure determined by function (e.g., moddling,
stock assessment) may result in excessive separation of the disciplines.

15.16  The Sdentific Committee agreed, therefore, that during the 1993/94 intersessiona period
Members should be encouraged to consider the broad issue of ways to efficiently organise the future
work of the Scientific Committee. To assigt in this effort, each Working Group should be requested
to discuss this matter a ther intersessond meetings.  Those discussons, while focusng most
immediatdy on the specific work within each Working Group, should take place within the fuller
context of the entire scope of the Scientific Committee’'s work. In particular, Members and the
Working Groups should:

() identify the work of the Scientific Committee that can most effectively be undertaken
by the Working Groups,

(i) evduatethe rdevance of the terms of reference for the current Working Groups,

(i)  identify eements of work currently being undertaken by Working Groups that are
being addressed well and those e ements which could be improved;

(iv) suggest waysin which priority work can be accomplished most efficiently; and
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(v) identify Scientific Committee activities that should be reduced or deleted.

15.17 The Scentific Committee will, & its next meeting, congder modification of the structure and
terms of reference of its Working Groups and provide gppropriate advice to the Commisson.

BUDGET FOR 1994 AND FORECAST BUDGET FOR 1995

16.1  Thedraft budget is attached as Annex 9.

16.2 Provison is made for the three permanent Working Groups to mest, for a joint meeting of
the wG-Krill and wG-CEMP, and for an ad hoc workshop on krill flux (paragraphs 2.28 and 15.1).

16.3 Provison is aso made for CCAMLR to be represented by the Secretariat at the vith SCAR
Symposium on Antarctic Science and at a SCAR-COMNAP Data Management workshop (paragraphs
12.27 and 12.28), and for the continuation of the acquigition of sea-ice data by the Secretariat. This
data acquisition wasinitiated by WG-CEMPin 1992.

ELECTION OF VICE-CHAIRMEN OF THE SCIENTIFIC COMMITTEE

171 In accordance with Rule 8 of the Rules of Procedure of the Scientific Committee there was
an dection for two Vice-Charmen. Dr R. Holt (UsAa) nominated Dr M. Naganobu (Japan) and Dr
E. Bdguerias (Spain) nominated Dr C. Moreno (Chile) as Vice-Charmen of the Scientific
Committee. In making the nomination, Dr Holt and Dr Balguerias referred to the consderable
experience of Dr Naganobu and Dr Moreno in Antarctic marine research, their long association with
CCAMLR and dedication to the work of the Scientific Committee.

17.2 Drs Naganobu and Moreno were unanimoudly elected as Vice-Charmen of the Scientific
Committee for the period from the end of the Twefth Meeting until the end of the Scientific
Committee meseting in 1995.

17.3  The Charman congratulated the new Vice-Chairmen on their eection and expressed a
view that, in future, more active involvement of Vice-Chairmen in the work of the Scientific
Committee would be dedrable. The Scientific Committee fully supported this point of view. The
Chairman aso paid tribute to the former Vice-Chairmen, Dr Holt and Dr Baguerias and thanked
them for their support and vauable contributions to the work of the Scientific Committee during the
past two years.
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NEXT MEETING OF THE SCIENTIFIC COMMITTEE

18.1  The next meeting of the Scentific Committee will take place in Hobart from 24 to
28 October 1994.

OTHER BUSINESS

19.1 Dr Kim reported that informa discussions during the course of the meeting between eight
Members planning cruises to the Antarctic Peninsula region in the 1994/95 season had helped
ggnificantly with the planning for these cruises. Suggestions had been made for scientist exchange,
coordination of survey areas and periods and the inclusion of land-based research activities together
with oceanographic work. Discusson will be continued during the intersessonal period by
correspondence and an informa meeting is tentatively scheduled to be held in Venice (vith SCAR),
South Africa (Working Group mesetings) or any other convenient venue. The Scientific Committee
commended this initiative and encouraged this type of cooperation between Members.

19.2  TheCharman invited ASOC to spesk on the question of ozone depletion in the Antarctic.

19.3  ASOC drew attention to the 1993 Antarctic spring ozone hole (SC-CAMLR-X11/BG/26). This
hole is the degpest ever recorded, and substantial areas of the Southern Ocean have been exposed
to elevated levels of Uv-B radiation. ASOC urged Members to address the causes of ozone depletion
both domedticdly and in rdevant internationd forums with the am of stopping the production and
use of ozone-depleting substances.

19.4  Asoc further sated that in the light of evidence that increased UV-B levels may result in a
reduction of primary production and may dter the phytoplankton community structure, and of the
lack of knowledge of impacts at higher taxonomic leves, it would be gppropriate for CCAMLR to:

* ensure that potential UV-B impacts on the marine ecosystem are consdered when
meaking decisons concerning catch levels for commercid stocks, and

* encourage Members to expand research into UV-B impacts a the Southern Ocean
ecosystem level as wdll asiinitiate research into potentid effects on fish, birds and marine

mammas.

195  Whilg the Scientific Committee recognised that direct action in regard to UV-B research
was being addressed by other programs, such as SO-GLOBEC, it was consdered gppropriate that
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CCAMLR maintain a watching brief concerning ozone depletion congdering the potentidly serious
effectsof uv-B radiation.

19.6 However, it was agreed that this should be the concern of Working Groups, which should
take note of the possible effects of ozone depletion when congdering the development of their
advice on management. For ingtance, information on longterm changes in mortdity, phytoplankton
productivity and uncertainty of environmental change should be consdered aong with other factors
in the assessment of potentia yields and other advice.

19.7 Dr P. Penhde (usa) drew the attention of the Scientific Committee to a volume she is co-
editing on the effects of Uv-B radiation on the Antarctic ecosystem which will be published in 1994.
Dr Robergton reminded the Scientific Committee of a bibliography on the subject which he had
made available at last year's meeting of the Scientific Committee.  This bibliography is currently
being updated and will be available on request.

ADOPTION OF THE REPORT

20.1  TheReport of the Twelfth Mesting of the Scientific Committee was adopted.

CLOSE OF THE MEETING

211  In clogng the meeting, Dr Kock thanked Members and observers for ther excellent
cooperation, hard work and good spirit throughout the meseting. He extended his gratitude to the
Vice-Chairmen, Conveners of the Working Groups and rapporteurs for their assstance. He
congratulated the Secretariat and the interpreters for their never-ending and professond support
which helped consderably in making the meeting a success



ANNEX 1

LIST OF PARTICIPANTS



LIST OF PARTICIPANTS

CHAIRMAN: Dr Karl-Hermann Kock
Indtitut fir Seefischere
Hamburg
ARGENTINA
Representative: Dr Orlando R. Rebaglliati

Director de Antartida

Ministerio de Relaciones Exteriores
Comercio Internaciond y Culto

Buenos Aires

Alternate Representatives: Dr Enrique Marschoff
Ingtituto Antartico Argentino
Buenos Aires

Mr Esteban Barrera-Oro
Ingtituto Antartico Argentino
Buenos Aires

Advisers. Mr Julio Ayda
Direccion de Antartida
Minigterio de Relaciones Exteriores
Comercio Internaciond y Culto
Buenos Aires

Mr Gerardo E. Bompadre
Secretario de Embgjada

Embgada de la Replblica Argentina
Canberra

AUSTRALIA

Representative: Dr William delaMare
Antarctic Divison

Alternate Representatives: Dr Knowles Kerry
Antarctic Divison

Mr Richard Williams
Antarctic Divison



Advisrs

BELGIUM

Representative:

BRAZIL

Representative:

Alternate Representative:

CHILE

Representative:

Alternate Representative:

Dr Stephen Nicol
Antarctic Divison

Prof Patrick Quilty
Antarctic Divison

MrsLyn Tomlin
Depatment of Foreign Affairsand Trade

Ms Sharon Moore
Antarctic Divison

Mrs Hdlen Czescek
Antarctic Divison

Ms Janet Dazidll
Representative of Non-Governmenta Organisations

Mr Michd Goffin
Counsdlor

Royd Belgian Embassy
Canberra

Mr Luiz A.F. Machado
Department of Environmental Affairs
Minigry of Externd Relaions

Dr Edith Fanta

Universdade Federd do Parana
Biologia Cdular, cxp. 19031
Curitiba, PR

Dr Carlos Moreno

Ingtituto de Ecologiay Evolucion
Universdad Ausrd de Chile
Vddivia

Dr Victor Marin

Depto. de Ciencias Ecologicas
Facultad de Ciencias
Universdad de Chile

Santiago



Advisrs

EEC

Representative:

Alternate Representative:

FRANCE

Representative:

Alternate Representative:

GERMANY

Representative:

Mr Alfredo Gonzalo Benavides
Indtituto Antartico Chileno
Santiago

Dr Danid Torres
Indtituto Antartico Chileno
Santiago

Miss Vilma Correa
Subsecretaria de Pesca
Ministerio de Economia,

Fomento y Reconstruccion
Vapaaiso

Dr Silvano Gregali

Scientific Counsellor

EC Ddegation to Audtrdiaand New Zedand
Canberra

Dr Volker Segd
Indtitut fir Seefischere
Hamburg

Prof Guy Duhamd

Sous-directeur

Laboratoire d'ichtyologie générae et gppliquée
Mustum nationd d histoire naturdle

Pais

Mr Charles Causeret

Conseller des affaires étrangeres
Direction des affairesjuridiques
Minigtere des affaires étrangéres
Paris

Mr Peter Bradhering
Bundesminigterium fir Erndhrung,
Landwirtschaft und Forsten

Bonn



ITALY

Representative: Prof Letterio Guglidmo
Department of Anima Biology and Marine Ecology
University of Messna
Messna

Alternate Representative: Dr Sivio Dattorini
Scientific Attaché
Embassy of Itay
Canberra

Adviser: Dr Silvano Focardi
Department of Environmenta Biology
Univerdty of Sena
Sena

JAPAN

Representative: Dr Mikio Naganobu
Nationad Research Ingtitute of Far Seas Fisheries
Shimizu

Alternate Representatives. Mr Ichiro Nomura
Counsdlor
Oceanic Fisheries Department
Fisheries Agency
Tokyo

Dr Mitsuo Fukuchi
Nationa Ingtitute of Polar Research
Tokyo

Advisars, Mr Nobuaki Kawakami
First Secretary

Embassy of Japan
Canberra

Mr ShinyaUno

Internationa Affairs Divison
Fisheries Agency

Tokyo

Mr Taro Ichii
National Research Indtitute of Far Seas Fisheries
Shimizu



Mr Takenobu Takahashi
Japan Deep Sea Trawlers Association
Tokyo

Mr Hirochika Katayama
Japan Deep Sea Trawlers Association
Tokyo

Mr Masashi Kigami
Japan Deep Sea Trawlers Association

Tokyo
KOREA, REPUBLIC OF
Representative: Dr Suam Kim
Principal Scientist

Korea Ocean Research
and Development Ingtitute

Alternate Representative: Mr Won Seok Yang
Senior Scientist
Nationa Fisheries Research
and Development Agency
NEW ZEALAND
Representative: Dr Don Robertson

Deputy Manager, Marine Research
Minisiry of Agriculture and Fisheries

Wellington
Adviser: Mr Barry Weeber
New Zedand Forest and Bird Protection Society
NORWAY
Representative: Dr Torger @ritdand
Director of Research
Marine Research Indtitute
Bergen
Alternate Representative: Mr Jan Arvesen

Ambassador, Polar Affairs Section
Royd Minigry of Foreign Affairs
Odo



Advis:

POLAND

Representative:

RUSSIA

Representative:

Advisrs,

SOUTH AFRICA

Representative:

Alternate Representative:

Mr Espen Larsen
Embassy Secretary

Roya Norwegian Embassy
Canberra

Mr Zdzidaw Cidniaszek
Sea Fsheries Inditute

Gdynia

Dr K.V. Shust
VNIRO

M oscow

Mr Vladimir Ikriannikov
Russan Fisheries Representative in Audrdia

Sydney

Mr Vadim Broukhis
Committee of the Russan Federation on Fisheries
M oscow

Mr G.V. Goussev
Committee of the Russan Federation on Fisheries
M oscow

Mr Vladimir Senioukov
SRPR
Murmansk

Mr Denzil Miller
Sea Fisheries Research Indtitute
Cape Town

Mr G. de Villiers

Director

Sea Fisheries Adminigtration
Cape Town



SPAIN

Representative:

SWEDEN

Representative:

Alternate Representative:

UK

Representative:

Alternate Representatives:

Dr Eduardo Baguerias

Centro Oceanogréfico de Canarias
Ingtituto Espafiol de Oceanografia
Santa Cruz de Tenerife

Professor Bo Fernholm
Swedish Museum of Naturd History
Stockholm

Mr Stellan Kronvall

Assgtant Under- Secretary

Ministry of the Environment and Natural Resources
Stockholm

Professor J.R. Beddington

Director

Renewable Resources Assessment Group
Imperid College

London

Dr M.G. Richardson

Head, Polar Regions Section

South Atlantic and Antarctic Department
Foreign and Commonwedth Office
London

Dr J.P. Croxdl
British Antarctic Survey
Cambridge

Dr Inigo Everson
British Antarctic Survey
Cambridge

Dr Marinelle Basson

Renewable Resources Assessment Group
Imperid College

London



USA

10

Advisers

Representative:

Advisers

Dr Graeme Parkes

Renewable Resources Assessment Group
Imperid College

London

Ms Indrani Lutchman
Representative of Non-Governmenta Organisations

Dr Rennie Holt

Chief Scientist, USAMLR Program
Southwest Fisheries Science Center
Nationd Marine Fisheries Service
LaJolla, Cdifornia

Mr R. Arnaudo
Director, Divison of Polar Affairs
Office of Oceans Affairs

Bureau of Oceans and Internationa Environmenta and

Scientific Affars
US Department of State
Washington, D.C.

Dr Polly A. Penhde

Divison of Polar Programs
Nationa Science Foundation
Washington, D.C.

Dr John Bengtson

Northwest Marine Mammal Laboratory
National Marine Fisheries Service
Sesttle, Washington

Mr George Watters

Southwest Fisheries Science Center
Nationd Marine Fisheries Service
LaJdlla, Cdifornia

Mr Paul J. Duffy
Golden Shamrock, Inc.
Kodiak, Alaska

Ms Beth Marks
The Antarctica Project
Washington, D.C.



OBSERVERS- ACCEDING STATES

BULGARIA Mr Petre Jechev
Director Generd
Chernomor Ltd
Bourgas

GREECE Dr Emmanue Gounais
President, Greek Nationd Committee for the Polar
Regions
Minigry of Foreign Affairs
Athens

OBSERVERS

UKRAINE Mr Stanidav Klementiev
Deputy Chairman
State Committee for Fisheries
Ukraine

Dr Vladimir Y akovlev
Director
Southern Scientific Research Indtitute
of Marine Fishery and Oceanography (Y UgNIRO)
Kerch, Ukraine

Mr Vyachedav Luzin
Minidry of Foreign Relaions
Kiev, Ukraine

OBSERVERS - INTERNATIONAL ORGANISATIONS

FAO Mr R Shotton
FIRM
Food and Agriculture Organisation
of the United Nations
Rome

10C Dr Enrique Marschoff
Indtituto Antartico Argentino
Buenos Aires

Professor Garth Pdltridge
Director, Antarctic CRC
Univeraty of Tesmania
Hobart



IUCN Mr Aligair Graham
Rocky Bay Road
Cygng Tasmania

IWC Dr Karl-Hermann Kock
Ingtitut fUr Seefischere
Hamburg

SCAR Dr J. Croxal

British Antarctic Survey
Cambridge

OBSERVERS- NON-GOVERNMENTAL ORGANISATIONS

ASOC Dr Mg De Poorter
ASOC, New Zedand



EXECUTIVE SECRETARY
SCIENCE OFHCER
DATA MANAGER

ADMINISTRATION/FINANCE OFFICER
AND MEETING DOCUMENTS OFFICER

COMPUTER SPECIALIST

PERSONAL ASSISTANT TO
THE EXECUTIVE SECRETARY

REPORT SECRETARY
ASSISTANT DOCUMENTS OFFCER
SUPPORT STAFF

FRENCH TEAM

RUSSIAN TEAM

SPANISH TEAM

INTERPRETERS

SECRETARIAT

Mr E. de Sdas
Dr Eugene Sabourenkov
Dr David Agnew

Mr Jm Rossiter
Mr Alasdair Blake

Mrs Geradine Mackridl
Mrs Genevieve Naylor
Mrs Rosdlie Marazas
Mrs Leanne Bleathman
Miss Bdinda Marshall

Ms Gillian von Bertouch
Mrs Bénédicte Graham
Ms Floride Pavlovic
Ms Michele Roger

Mr Blair Scruton
Ms Zulya Kamdova
Mr Vadly Smirnov

Mr Fernando Cariaga
Mrs Ana Maria Castro
Mrs Marcia Fernandez
Mr Demetrio Pedilla

Rosemary Blundo
SandraHde

Nina Hughes
Rozdia Kamenev
Véronique Moncho
Diana Fifion
LudmillaStern
Irene Ulman

13



ANNEX 2

LIST OF DOCUMENTS



SC-CAMLR-XII/1

SC-CAMLR-XII/2

SC-CAMLR-XII/3

SC-CAMLR-XI1/4

SC-CAMLR-XII/5

SC-CAMLR-XII/6

SC-CAMLR-XII/7

SC-CAMLR-XII/8

SC-CAMLR-XII/9

SC-CAMLR-XI1/BG/1

SC-CAMLR-XII/BG/2

SC-CAMLR-XI1/BG/3

LIST OF DOCUMENTS

PROVISIONAL AGENDA FOR THE TWELFTH MEETING OF THE SCIENTIFIC
COMMITTEE FOR THE CONSERVATION OF ANTARCTIC MARINE LIVING
RESOURCES

ANNOTATED PROVISIONAL AGENDA FOR THE TWH-FTH MEETING OF THE
SCIENTIFIC COMMITTEE FOR THE CONSERVATION OF ANTARCTIC
MARINE LIVING RESOURCES

REPORT OF THE WORKING GROUP FOR THE CCAMLR ECOSYSTEM
MONITORING PROGRAM
(Seoul, Republic of Korea, 16 to 23 August 1993)

REPORT OF THE FIFTH MEETING OF THE WORKING GROUP ON KRILL
(Tokyo, Japan, 4 to 12 August 1993)

REPORT OF THE WORKING GROUP ON FISH STOCK ASSESSMENT (Hobart,
Audtralia, 12 to 19 October 1993)

VACANT

PUBLICATION POLICY - CCAMLR SCIENCE JOURNAL
Secretariat

ACQUISITION OF SEA ICE DATA FOR CEMP INDICES
Secretariat

DRAFT MANAGEMENT PLAN FOR THE PROTECTION OF CAPE SHIRREFF
AND THE SAN TELMO ISLANDS, SOUTH SHETLAND ISLANDS, ASA SITE
INCLUDED IN THE CCAMLR ECOSY STEM MONITORING PROGRAM
Delegations of Chile and the United States

kkhkkhkkkkkkhkhkkhkhkhkhkhkhkhkxx

SUMMARY OF FISHERY STATISTICS FOR 1993
Secretariat

CCAMLR DATABASESAND DATA AVAILABILITY
Secretariat

REPORT OF A COORDINATION MEETING OF THE CONVENERS OF THE
WORKING GROUPS ON KRILL, CEMP AND FISH AND THE CHAIRMAN OF
THE SCIENTIFIC COMMITTEE



SC-CAMLR-XI1/BG4

SC-CAMLR-XI1/BG/5

SC-CAMLR-XI1/BE6

SC-CAMLR-XI1/BG/7

SC-CAMLR-XI1/BG/8
Rev. 1

SC-CAMLR-XI1/BG9

SC-CAMLR-XI1/BG/10

SC-CAMLR-XI1/BG/11

SC-CAMLR-XI1/BE12

SC-CAMLR-XI1/BE13

SC-CAMLR-XI1/BG14

SC-CAMLR-XI1/BE15

AN EXPLORATORY FISHING EXPEDITION FOR DISSOSTICHUSELEGINOIDES
AROUND THE SOUTH SANDWICH ISLANDS, ANTARCTICA
Deegations of Chile and United Kingdom

SCAR-COMNAP PROPOSAL FOR AN ANTARCTIC DATA MANAGEMENT
SYSTEM
Secretariat

ENTANGLEMENT OF ANTARCTIC FUR SEALS ARCTOCEPHALUS GAZELLA
IN MAN-MADE DEBRIS AT BIRD ISLAND, SOUTH GEORGIA DURING THE
1992 WINTER AND 1992/93 PUP-REARING SEASON

Deegation of United Kingdom

RECORDS OF FISHING HOOKS ASSOCIATED WITH ALBATROSSES AT BIRD
ISLAND, SOUTH GEORGIA, 1992/93
Deegation of United Kingdom

SEABIRD INTERACTIONS WITH LONG-LINING OPERATIONS DURING

AN EXPLORATORY FISHING CRUISE FOR DISSOSTICHUS ELEGINOIDESTO
SOUTH SANDWICH ISLANDS, ANTARCTICA

Delegations of United Kingdom and Chile

OBSERVER'S REPORT FROM THE 1993 MEETING OF THE SCIENTIFIC
COMMITTEE OF THE INTERNATIONAL WHALING COMMISSION
Observer (W.K. delaMare, Australia)

SOUTHERN OCEAN CEPHA LOPODS SYMPOSIUM
Deegation of United Kingdom

FISHING AND CONSERVA TION IN SOUTHERN WATERS
Delegation of Germany

FAO AD HOC CONSULTATION ON THE ROLE OF REGIONAL FISHERY
AGENCIESIN RELATION TO HIGH SEASFISHERY STATISTICS
Secretariat

OBSERVATIONS ON CCAMLR SPECIFICATIONS FOR STREAMER LINES TO
REDUCE LONGLINE BY-CATCH OF SEABIRDS
Delegation of New Zedand

INCIDENTAL CAPTURE (F SEABIRDS BY JAPANESE SOUTHERN BLUEFIN
TUNA LONGLINE VESSELS IN NEW ZEALAND WATERS 1988 - 1992
Deegation of New Zedand

OILED PENGUINS OBSERVED AT BIRD ISLAND, SOUTH GEORGIA, 1992/1993
Deegation of United Kingdom



SC-CAMLR-XI1/BE16

SC-CAMLR-XI1/BE17

SC-CAMLR-XI1/BG/18

SC-CAMLR-XI1/BG19

SC-CAMLR-XI1/BG20

SC-CAMLR-XI1/BG21

SC-CAMLR-XI1/BG22

SC-CAMLR-XII1/BE23

SC-CAMLR-XI1/BG24

SC-CAMLR-XII/BG/25

SC-CAMLR-XI1/BG26

SC-CAMLR-XI1/BG/27

THE SCAR ANTARCTIC DIGITAL TOPOGRAPHIC DATABASE
Delegation of United Kingdom

IMPACTO ANTROPICO EN CABO SHIRREFF, ISLA LIVINGSTON, ANTARTICA
Delegacion de Chile
(Avallable in Spanish only)

REPORT ON MEASURES ON BOARD RUSSIAN VESSELSIN 1992/93 TO AVOID
INCIDENTAL MORTALITY OF SEABIRDS
Delegation of Russa

NOTES ON MANAGEMENT UNDER UNCERTAINTY
Obsarver, Ukraine

REPORT OF THE SC-CAMLR OBSERVER AT THE SCAR PLANNING
WORKSHOP FOR THE ANTARCTIC PACK-ICE SEALS (APIS) PROGRAM

POPULATION DYNAMICS OF BLACK-BROWED AND GREY-HEADED
ALBATROSSES DIOMEDEA MELANOPHRIS AND D. CHRYSOSTOMA AT BIRD
ISLAND, SOUTH GEORGIA

Delegation of United Kingdom

CO-OPERATIVE MECHANISMSFOR THE CONSERVATION OF ALBATROSS
Delegation of Audrdia

REPORT OF THE CCAMLR OBSERVER TO ICES
CCAMLR Observer (D. Agnew, Secretariat)

COOPERATION WITH IWC
Secretariat

TOWARDS THE DEVELOPMENT OF AN INTERNATIONAL GLOBEC
SOUTHERN OCEAN PROGRAM
SCAR Observer

ANTARCTIC OZONE DEPLETION: IMPACTS OF ELEVATED UV-B LEVELSON
THE SOUTHERN OCEAN ECOSY STEM
ASOC Observer

DEFINITIONS AND APPLICABILITY OF VARIOUS CRITERIA TO THE
MANAGEMENT OF MARINE LIVING RESOURCES

Observer, Ukraine

(Avalldble in Russan only)

kkhkkkkhkkkhkkkhkkkhkkkikk*kx



CCAMLR-XI1/1

CCAMLR-XI1/2

CCAMLR-XI11/3

CCAMLR-XI1/4

CCAMLR-XII/5

CCAMLR-XII/6

CCAMLR-XII/7

CCAMLR-XI11/8

CCAMLR-XI1/9

CCAMLR-XI1/10

CCAMLR-XI1/11

CCAMLR-XI1/12

CCAMLR-XI1/13

CCAMLR-XI1/14

CCAMLR-XI1/15Rev. 1

PROVISIONAL AGENDA FOR THE TWELFTH MEETING OF THE COMMISSION
FOR THE CONSERVATION OF ANTARCTIC MARINE LIVING RESOURCES

ANNOTATED PROVISIONAL AGENDA FOR THE TWH.FTH MEETING OF THE
COMMISSION FOR THE GONSERVATION OF ANTARCTIC MARINE LIVING
RESOURCES

EXAMINATION OF THE AUDITED FINANCIAL STATEMENTS FOR 1992
Executive Secretary

REVIEW OF THE 1993 BUDGET, DRAFT 1994 BUDGET AND FORECAST 1995
BUDGET
Executive Secretary

EVALUATING NEW AND EXPLORATORY FISHERIES
Delegation of usa

CALCULATION OF MEMBERS CONTRIBUTIONS TO THE 1994 BUDGET
Executive Secretary

REVIEW OF POSSIBLE COST SAVING AREASWITHIN THE CCAMLR BUDGET
Secretariat

DATA MANAGEMENT AT CCAMLR: A REVIEW BY THE SECRETARIAT
Secretariat

REVISION OF THE NUMBERING SYSTEM OF CONSERVATION MEASURES
Secretariat

IMPLEMENTATION OF CONSERVATION MEASURES IN 1992/93
Secretariat

COORDINATION OF CEMP SITE PROTECTION BETWEEN CCAMLR AND THE
ANTARCTIC TREATY CONSULTATIVE PARTIES
Secretariat

CCAMLR SYSTEM OF INSPECTION - SUMMARY OF INSPECTIONS 1992/93
SEASON
Secretariat

THE STATUS OF THE REGISTER OF PERMANENT RESEARCH VESSELS
Secretariat

INTEREST ON LATE CONTRIBUTIONS
Executive Secretary

ORGANISATION OF THE MEETING. OBSERVERS
Delegation of New Zedand



CCAMLR-XI1/16

CCAMLR-XI1/17

CCAMLR-XI1/BG/1

CCAMLR-XI1/BG/2

CCAMLR-XI1/BG/3

CCAMLR-XI1/BG4

CCAMLR-XI1/BG/5

CCAMLR-XI1/BG/6

CCAMLR-XI1/BG7

CCAMLR-XI11/BG/8

CCAMLR-XI11/BG/9

CCAMLR-XI11/BE10

CCAMLR-XI11/BG/11

REPORT ON THE MEETING OF THE STANDING COMMITTEE ON
OBSERVATION AND INSPECTION (SCOl)

REPORT OF THE STANDING COMMITTEE ON ADMINISTRATION AND
FINANCE (SCAF)

kkhkkkkhkkkkhkkkhkkkhkkkikk*kx

LIST OF DOCUMENTS
LIST OF MEETING PARTICIPANTS

BEACH DEBRIS SURVEY - MAIN BAY, BIRD ISLAND SOUTH &ORGIA
1990/91

Deegation of United Kingdom

BEACH DEBRIS SURVEY - MAIN BAY, BIRD ISLAND SOUTH &ORGIA
1991/92

Deegation of United Kingdom

GUIDELINES FOR CONDUCTING SURVEY S OF BEA CHED MARINE DEBRIS
Secretariat

REPORT ON ASSESSMENT AND AVOIDANCE OF INCIDENTAL MORTALITY
IN THE CONVENTION AREA 1992/93
United Kingdom

BEACH LITTER SURVEY SIGNY ISLAND, SOUTH ORKNEY ISLANDS, 1992/93
Deegation of United Kingdom

REPORT ON ASSESSMENT AND AVOIDANCE OF INCIDENTAL MORTALITY
IN THE CONVENTION AREA 1992/93
Audrdia

REPORT ON ASSESSMENT AND AVOIDANCE OF INCIDENTAL MORTALITY
IN THE CONVENTION AREA 1992/93
South Africa

REPORT ON ASSESSMENT AND AVOIDANCE OF INCIDENTAL MORTALITY
IN THE CONVENTION AREA 1992/93

Japan

ADDRESSGIVEN TO CITIZEN' SMARINE SUMMIT, JAPAN
BY DRI. EVERSON
Deegation of United Kingdom



CCAMLR-XI1/BG12

CCAMLR-XI11/BG/13

CCAMLR-X11/BG14

CCAMLR-XI11/BE15

CCAMLR-XI11/BG/16

CCAMLR-XI11/BG17

CCAMLR-XI11/BE18

CCAMLR-XI11/BG/19

CCAMLR-XI11/BG/20

CCAMLR-X11/BG/21

CCAMLR-XII/BG/22

CCAMLR-XII/MA/1

CCAMLR-XII/MA/2

REPORT ON ASSESSMENT AND AVOIDANCE OF INCIDENTAL MORTALITY
IN THE CONVENTION AREA 1992/93
United States of America

A PROPOSAL TO THE ANTARCTIC TREATY CONSULTATIVE PARTIES FOR
AN ANTARCTIC SPECIAL MANAGEMENT AREA (ASMA), ADMIRALTY
BAY, KING GEORGE ISLAND

Delegations of Brazil and Poland

EXCERPT FROM TRANSLATION OF FAX DATED 19 AUGUST 1993 FROM
CHILE RECEIVED IN THE SECRETARIAT ON 20 AUGUST 1993
Secretariat

REPORT ON FISHERY AND SCIENTIFIC ACTIVITY OF UKRAINE IN THE
ANTARCTIC IN 1992/93
Report of Observer, Ukraine

VACANT

REPORT OF THE CCAMLR OBSERVER AT THE 45TH ANNUAL MEETING OF
THEIWC
CCAMLR Observer (Japan)

REPORT ON ASSESSMENT AND AVOIDANCE OF INCIDENTAL MORTALITY
IN THE CONVENTION AREA 1992/93
Brazl

UKRAINIAN POSITION ON SOME ITEMS OF THE AGENDA
Obsarver, Ukraine

SCIENTIFIC RESEARCH EXEMPTION PROVISIONS

Delegation of Spain

UN CONFERENCE ON STRADDLING FISH STOCKS AND HIGHLY MIGRATORY
FISH STOCKS
Ddegation of Chile

THIRD INTERNATIONAL CONFERENCE, MARINE DEBRIS. SEEKING GLOBAL
SOLUTIONS
Delegation of usa

kkhkkhkkkkkkhkhkkhkhkhkhkhkhkhkxx

REPORT OF MEMBER' SACTIVITIESIN THE CONVENTION AREA 1992/93
Poland

REPORT OF MEMBER' SACTIVITIESIN THE CONVENTION AREA 1992/93
France



CCAMLR-XII/MA/3

CCAMLR-XII/IMA/4

CCAMLR-XII/MA/5

CCAMLR-XII/MA/6

CCAMLR-XII/MA/7

CCAMLR-XII/IMA/8

CCAMLR-XII/MA/9

CCAMLR-XII/MA/10

CCAMLR-XII/IMA/11

CCAMLR-XII/MA/12

CCAMLR-XII/MA/13

CCAMLR-XII/IMA/14

CCAMLR-XII/MA/15

CCAMLR-XII/MA/16

CCAMLR-XII/MA/17

CCAMLR-XII/MA/18

REPORT OF MEMBER' SACTIVITIESIN THE CONVENTION AREA 1992/93
Chile

REPORT OF MEMBER' SACTIVITIESIN THE CONVENTION AREA 1992/93
Argentina

REPORT OF MEMBER’ SACTIVITIESIN THE CONVENTION AREA 1992/93
Audrdia

REPORT OF MEMBER’ SACTIVITIESIN THE CONVENTION AREA 1992/93
South Africa

REPORT OF MEMBER’ SACTIVITIESIN THE CONVENTION AREA 1992/93
Russa

REPORT OF MEMBER' SACTIVITIESIN THE CONVENTION AREA 1992/93
Japan

REPORT OF MEMBER' SACTIVITIESIN THE CONVENTION AREA 1992/93
Germany

REPORT OF MEMBER' SACTIVITIESIN THE CONVENTION AREA 1992/93
United Kingdom

REPORT OF MEMBER' SACTIVITIESIN THE CONVENTION AREA 1992/93
Republic of Korea

REPORT OF MEMBER' SACTIVITIESIN THE CONVENTION AREA 1992/93
USA

REPORT OF MEMBER’ SACTIVITIESIN THE CONVENTION AREA 1992/93
Brazil

REPORT OF MEMBER' SACTIVITIESIN THE CONVENTION AREA 1992/93
New Zedand

REPORT OF MEMBER' SACTIVITIESIN THE CONVENTION AREA 1992/93
Sweden

REPORT OF MEMBER' SACTIVITIESIN THE CONVENTION AREA 1992/93
Span

REPORT OF MEMBER' SACTIVITIESIN THE CONVENTION AREA 1992/93
Italy

REPORT OF MEMBER' SACTIVITIESIN THE CONVENTION AREA 1992/93
Norway



ANNEX 3

AGENDA FOR THE TWELFTH MEETING
OF THE SCIENTIFIC COMMITTEE



AGENDA FOR THE TWELFTH MEETING
OF THE SCIENTIFIC COMMITTEE

Opening of the Meeting
()  Adoption of the Agenda
(i)  Report of the Chairman

Krill Resources

() Fishery Status and Trends

(i)  Report of the Working Group on Krill (WG-Krill)
(i)  Data Requirements

(iv) Advicetothe Commisson

Fish Resources

() Fshery Statusand Trends

(i)  Report of the Working Group on Fish Stock Assessment (WG-FSA)

(i)  Data Requirements

(iv) Management under Conditions of Uncertainty about Stock Size and Sustainable Yield
(v) Advicetothe Commisson

Crab Resources

() Fshery Statusand Trends

(i)  Report of the Working Group on Fish Stock Assessment (WG-FSA)
(i)  Data Requirements

(iv) Adviceto the Commisson

Squid Resources
() Review of Activities Related to Squid Resources
(i)  Advicetothe Commisson

Scientific Research Exemption

New and Exploratory Fisheries
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12.

13.

14

15.

16.

17.

18.

19.

20.

21.

Ecosystem Monitoring and Management

() Report of the Working Group for the cCAMLR Ecosysem Monitoring Program
(WGCEMP)

(i)  Management plansfor CEMP Sites

(i)  Adviceto the Commisson

Marine Mamma and Bird Populations

Assessment of Incidental Mortdity

(i) Incidenta Mortdity in Longline Fisheries
(i)  Incidentd Mortdity in Trawl Fisheries
(i)  Marine Débris

(iv)  Adviceto the Commission

CCAMLR Scheme of Internationd Scientific Observation

Cooperation with Other Organisations
() Reports of SC-CAMLR Representatives a Medtings of Other Internationd
Organisations

(i)  Cooperationwith SCAR
(i)  Nomination of SC-CAMLR Observersto Mestings of Other International Organisations

United Nations Conference on Straddling Fish Stocks and Highly Migratory Species
Publication of Scientific Papers

Activities of the Scientific Committee during the 1993/94 Intersessiona Period
Budget for 1994 and Forecast Budget for 1995

Election of Vice-Chairmen of the Scientific Committee

Next Mesting

Other Business

Adoption of the Report of the Twelfth Mesting of the Scientific Committee

Close of the Meting.
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REPORT OF THE FIFTH MEETING
OF THE WORKING GROUP ON KRILL
(Tokyo, Japan, 4 to 12 August, 1993)

INTRODUCTION

1.1  The Ffth Meeting of the Working Group on Kirill (wKrill) was held at the Hotd Mariners
Court, Tokyo, Japan, from 4 to 12 August 1993. The meeting was chaired by the Convener, Mr
D.G.M. Miller (South Africa).

1.2  The Working Group was welcomed to Tokyo by Mr Michio Chinzel, the Director-Generd
of the Fisheries Agency of Japan.

REVIEW OF THE MEETING OBXECTIVES
AND ADOPTION OF THE AGENDA

2.1  The Convener briefly outlined the mgor objectives of the meeting (SC-CAMLR-XI, paragraph
2.97), which had been set out in detail and circulated prior to the meeting (SC CIRC 93/14).

2.2 A Provisond Agenda had dso been circulated prior to the meeting. There were no
additions or amendments and the Agenda was adopted.

2.3  TheAgendaisincluded in this report as Appendix A, the Ligt of Participants as Appendix B
and the List of Documents submitted to the meeting as Appendix C.

24  The report was prepared by Drs D.J. Agnew (Secretariat), M. Basson (UK),

Prof. D. Butterworth (South Africa), Drs W. delaMare (Audrdia), R. Hewitt (UsA), R. Holt
(usa), V. Main (Chile) and S. Nicol (Augtrdia).
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REVIEW OF FISHERIESACTIVITIES
Fisheries Information
Data Submisson
31 A simmay of dl fine-scde data from the krill fishery that had been submitted to the

Secretaria was produced (Table 1). The Working Group noted the availability of this information
and made use of it initsdiscussons.

Catch Leves

3.2  Thefollowing preliminary information from the commercid krill catch for the 1992/93 season
wasavalable:

Country Subarea48.1 | Subarea48.2 | Subarea48.3 Other Totd
Russa 2948 50 (48.4) 2998
Japan 31784 4089 17 636 5762 (58.4.1) 59 271
Poland 15863 (48) 15 863
Chile 3262 3262
Tota 35046 4089 20 584 21675 81394

The tota krill catch was subgtantidly less than in 1991/92 (302 961 tonnes). Totd catchesin al
datistica subareas were well below the precautionary catch limits set out in Conservation Measures
32/X, 45/X1 and 46/X1. The Working Group noted that krill had been caught in Division 58.4.1 which
isadatigtica divison not covered by a precautionary catch limit or other conservation measures.

Fishing Activities

3.3  Fve Japanese krill fishing vessdls operated in the Convention Area during 1992/93. Three
vessals operated in waters off South Georgia (Subarea 48.3) between July and September 1992
and 11 717 tonnes of krill were caught. Between January and March 1993, four vessals operated in
the South West Scotia Sea (Subarea 48.1) catching 23 700 tonnes. One vessal caught 5762
tonnes off Wilkes Land (Division 58.4.1). In April 1993, one vessd fished in the central Scotia Sea
(Subarea 48.2) and three vessdls operated in the South West Scotia Sea (Subarea 48.1). In May
one vessel operated in the central Scotia Sea (Subarea48.2). Through April to June five vessas

116



caught 18 092 tonnes of krill. A totd of five vessdls caught 59 271 tonnes of krill during the
1992/93 season.  Jgpan plans to maintain its current fishing effort during 1993/94 with about five
vessdls catching a Smilar amount to the 1992/93 season.

34  The Japanese krill catch from Divison 58.4.1 was taken by one vessd. This vessd had
been deployed in the area to catch krill of different qudity from that taken from the South Atlantic
region. The experience of the Japanese fleet has been that catches off the South Shetlands (Subarea
48.2) contained larger and greener animds, as well as agreater proportion of gravid females than off
Wilkes Land, depending on the fishing season.  Such changes in fishing location were the result of
Japanese consumer demand for avariety of krill products.

3.5 The Working Group noted that this implied some predictability in the characterigtics of the
krill concentrations being fished. In future it would be useful to obtain information on anticipated
changes in product demands as this might affect the location and activities of the fishery. It wasaso
noted that such information may provide ussful data on biologica aspects of krill in different aress.
The Working Group noted that such information would be in accordance with the Scientific
Committee's and Commission’s requests for submission of plans on the operationd characteristics
and anticipated activities of the commercid krill fishery 6C-CAMLR-XI, paragraphs 2.94, 2.95,
5.40,16.4 and CCAMLR-XI, paragraphs 4.8 and 4.9).

3.6  Chile reported krill catches from one vessd fishing in two areas. north of Elephant 1Idand
and north of Livingston Idand (Subarea 48.1). In totd, 3 262 tonnes were taken between 3 March
and 8 April 1993. Subgtantia catches of saps caused problems in the fishing operations in the
Elephant Idand region during this period and most of the catch came from the Livingston Idand area.
One Chilean fishing vessdl would operate in the same regions during 1993/94.

3.7  Polish catches, as reported monthly to the Secretariat, increased from the 1991/92 leve of
8 607 to 15 863 tonnes in 1992/93. Catches occurred in Subareas 48.1, 48.2 and 48.3 with no
subdivision of the catch being reported. The Working Group agreed that details of future Polish
fishing plans should be sought.

3.8 Russan fishing operations were confined to the period July and August 1992, when two
vessals caught a total of 2948 tonnes in the South Georgia area (Subarea 48.3), and one vessd

caught 50 tonnes in Subarea 48.4. Although Russia was proceeding with privatisation of its fisheries
operations and was concentrating on fishing grounds less remote than the Convention Area, there
was a posshility that as many as three vessals would be sent to harvest krill during 1993/94,

possbly in joint venture arrangements with other countries.

117



3.9 To the best available knowledge, no krill fishing was undertaken by Ukraine during 1992/93,
athough Ukrainian companies were reported to be keen to proceed with krill exploitation. Up to
three vessels are likdly to be deployed on the traditiona fishing grounds during 1993/94.

3.10 The Republic of Korea undertook no krill fishing in 1992/93 and there were no plans to fish
for krill in 1993/94.

3.11 Audrdia is dill congdering an gpplication to harvest krill, but legd, adminigtrative and
financid ddays have meant that this project is unlikely to proceed during 1993/94.

3.12 The Working Group noted press reports (Fishing News International) indicating India's
interest in entering the krill fishery. The Working Group drew the Scientific Committee s attention to
this and suggested that further information on India s krill fishing intentions be sought.

Data Submisson

3.13 The Working Group appreciated that andyses of Japanese fine-scae catch and effort data
had been presented in papers submitted to the present meeting and to earlier meetings
(WGKrill-93/25 and references therein; see a0 SC-CAMLR-XI, paragraph 2.92).

3.14 Japanese catch rates (catch-per-minute fishing) in the vicinity of the South Shetland Idands
for 1991/92 (Wa-Krill-93/25) indicated that there had been a substantid change in this index during
the period April to May 1992. It was pointed out that this might represent a seasondly related
change in loca dengty rather than biomass over alarge area. 1t might aso reflect an unusud lack of
icein this area during this period which dlowed late season fishing. The Working Group encouraged
an examinaion of Jgpanese fishing log-books from the 1992/93 season to ascertain whether the
observed decline in cPUE could be correlated with environmenta factors such as sea-ice conditions.

3.15 Severe difficulties had been encountered in the acquigition of fine-scale data from 1991/92

from the fishing fleets of the former Soviet Union. These had been exacerbated by the privatisation
of the Russan and Ukrainian fisheries.

Hisoricd Commercid Krill Catch Data from the Former Soviet Union

3.16 At its 1992 mesting, the Scientific Committee had encouraged Members with previoudy
unreported higtoric data on krill catches to evauate the accessbility of these data, to assess the
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feasbility of processng these data into sandard formats, and to submit the data to the cCAMLR Data
Centre (SC-CAMLR-XI, paragraphs 2.23 to 2.25). |In particular, it was noted that a considerable
amount of higoric data from the krill catches of the former Soviet Union has not yet been submitted
to CCAMLR.

3.17 Aninventory was compiled of the former Soviet Union'stotd krill catch data from Statistical

Area 48, as submitted to CCAMLR on STATLANT forms. Those years for which the data had been
submitted to the Data Centre in fine-scale formats were dso identified. Thisinventory is attached as
Table 2. Dr K. Shugt (Russan Federation) indicated that there were three possible sources of

higorica fine-scale data:

()  Summary reports that provide general accounts of fishing activities (e.g., catch totas,
charts showing gpproximate locations of the fleet's fishing activities) for the years
1973/74 through 1976/77. These reports are beieved to be accessible at ether
VNIRO (Moscow) or AtlantNIRO (Kdiningrad).

(i)  15-day reports that had been prepared and submitted to regiond fisheries offices
throughout the duration of the fishery for the years 1977/78 through 1982/83. These
reports are currently kept in various locations depending on the home port of vesses
operating during a particular season (reports were submitted to the regiond offices
respongble for vessals operating out of that region’s ports). It is bdieved that most of
these reports should still be accessble through geff a the following fadlities: VNIRO
(Moscow), AtlantNIRO (Kdiningrad) or YugNIRO (Kerch).

(i) Magnetic tape on mainframe computers, with fishery data for the years 1983/84
through 1991/92. These data require some manipulation to trandform them into
formats auitable for submitting to the CCAMLR Data Centre. The magnetic tape
records are ble through staff a VNIRO (Moscow).

3.18 Dr Shug presented examples of initid fine-scde summaries of higtoric data that he had
prepared. The Data Manager noted that these summaries used a format that would be compatible
with the database used by the Secretariat. Asanext step, it was agreed that the historic data should
be processed into fine-scde summaries for submisson to CCAMLR. The possihility of reporting
these higtoric datain afiner scae (e.g., 10 x 10 n miles or haul-by-haul) should dso be investigated.

3.19 In addition to historic catch data from Statistical Area 48, it was recaled that the former
Soviet Union had undertaken krill catchesin Statistical Area 58 in the late 1970s and early 1980s. It
was agreed that obtaining fine-scale information about the locations of catches during that period
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would be useful. It was noted that most of the catch data from the former Soviet Union in Statigtica
Area 58 are presently located a Y ugNIRO (Ukraine).

3.20 TheWorking Group welcomed the information provided by the hitoric catch data inventory
and the examples of fine-scale summaries, and encouraged Dr Shust and his colleagues to proceed
with processng and submitting these data to CCAMLR as soon as possible. The Working Group
gppreciated that this would not be a smal task, and Members were encouraged to assst with this
effort where possble. It was noted that scientists from Russa and the United States were
collaborating in an attempt to expedite this work.

3.21 The Working Group drew the Scientific Committee's attention to the above Stuation and
suggested that Members might investigate ways in which thiswork be facilitated.

Haul-by-haul Data and Length Frequency Andysis
of Samples from the Commercid Krill Fishery

3.22 The Working Group noted that haul-by-haul and length frequency data from both the
Japanese and Chilean krill fisheries had been used in andlyses presented in WG-Kirill-93/14 and 25.
These papers were based on very fine-scae catch information and had enabled improved anayses
of krill fishing fleet activities

Length Frequency Data from the Fishery
3.23 It was noted that Japan has submitted length frequency data since they were initidly
requested in 1987 (CCAMLR-VI, paragraph 92). The collection and submission of haul-by-haul and
length frequency information was again requested by the Working Group.

Location of Catches
3.24 TheWorking Group at its 1992 meeting (SC-CAMLR-XI, paragraph 2.91), requested that the

Secretariat contact FAO to determine whether any krill catch information had been reported for FAO
Statistical Area4l. FAO reported that it had no informeation on any krill caichesin Area41.



Reports of ObserversUse of Draft Observer’s Manua

3.25 The Scentific Observers Scheme has only been in operation snce its endorsement by the
Commission & its Eleventh Meeting (CCAMLR-XI, paragraphs 6.10 and 6.11). As yet, no reports
have been received by observers on commercid krill fishing vessels. Similarly, there has been no
feedback on the utility of the draft Observer's Manud. The Working Group noted that it might be
some time before such reports are avallable and the utility of the Observer’s Manua can be
effectively assessed.

By-catch of Young Fish in the Krill Fishery

3.26 Three papers reported on the by-catch of young fish in the krill fishery. These assessed the
by-catch in research trawls off the South Shetland Idands in summer 1990/91 (WGKrill-93/50), the
by-catch during winter off South Georgia by the Jgpanese krill fishery (vGKrill-93/51), and the
by-catch by the Ukrainian fishery off South Georgiain 1992 (WG-FSA-93/8).

3.27 The reaults from these sudies indicate that the by-catch of young fish during krill fishery
operaions in the South Shetlands might be much less than a South Georgia. The Working Group
accepted, however, that it was difficult to assess the extent of such apparent differences given the
different techniques and equipment used by research vessds when compared with commercid
operations, and by differencesin the analytica procedures used.

3.28 Japanese data from the South Georgia region indicated that a by-catch of fish occurred in a
minority of hauls examined (20 out of 74 gations) and that only three fish species were involved,
with Lepidonotothen [Nototheniops] larseni predominating (93.9% by number observed). The
total number of fish in each haul waslow.

3.29 Ukranian results indicated that the fish by-catch of krill fishing operations may be subgtantid,
athough fish were only evident in 10 out of 55 gations sampled. Champsocephal us gunnari and
N. larseni were dominant. Extrgpolating the by-catch rate to the entire Ukrainian krill fishery off
South Georgia, the estimated by-catch induced mortdity of these two species in 1991/92 would
have been 27.2 million individuas and 22.5 million individuals respectivey.

3.30 It was noted that the largest by-catch of fish in the Ukrainian fishery occurred when krill
catch rates were low. This might be because the fishery was targeting dense krill aggregations
therby minimiang by-catch or possibly because the by-catch was highest when krill were more
dispersed.
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3.31 FRull deals of the methodology underlying the estimation of the average levd of fish by-catch
in the Ukrainian krill fishery were not provided in paper WG-FsA-93/8. The Convener will contact
the senior author and encourage him to provide thisinformation to WG-FSA.

3.32 The Working Group stressed that appropriate statistical procedures (see Pennington, 19831)
should be applied to take account of the large number of zero observations in studies of fish
by-catch in krill fishing operations.

3.33 The Working Group recognised tha different levels of by-catch might be induced by
differences in the operaiond characteridtics of various fishing fleets. This could include effects
caused by different trawling speeds or towing depths.

3.34 Because there may dso be seasonal or diurnd differences in by-catch, the Working Group
suggested that the Working Group on Fish Stock Assessment (WG-FSA) might condder when the
fish species most often encountered as by- catch would be most vulnerable to krill fishing operations.

Other Information
ExcessKrill Mortdity Associated with Commercid Trawling

3.35 A mathematicad modd of excess krill mortdity associated with commercid krill trawling was
presented in WGKrill-93/34. This model updated that which was presented to the 1990 mesting of
the Working Group (Zimarev et al., 19902), and indicated tha mortdity resulting from krill not
being retained by trawl meshes could range between 1.5% and 26% of the landed catch depending
on the fishing intensity.

3.36 One of the assumptions of the above modd was that dl krill coming into contact with the
fishing net die. This may be a pessmigtic assumption snce a low dengties some animals may pass
through the mesh without damage. In addition, the modd does not include hydrodynamic effects
which could reduce the probability of krill striking parts of the net. The Working Group considered
that these assumptions had important implications and suggested that it should be tested

1 Pennington, M. 1983. Efficient estimators of abundance, for fish and plankton surveys. Biometrics, 39: 281-
286.

2 Zimarev, Yu.V., SM. Kasatkina and Yu. Frolov. 1990. Midwater traw catchability in relation to krill and
possible ways of assessing gross catch. Selected Scientific Papers, 1990 (SC-CAMLR-SSP/7). CCAMLR,
Hobart, Australia: 87-113.



experimentaly. Factors to be taken into account in such experiments would indude the sze of the
mesh and trawling speed.

3.37 Dr H. Hatanaka (Japan) drew the Working Group’'s attention to a paper, WG-Kiill-92/29,
tabled at the previous meeting, in which this topic was conddered. It was concluded that the
mortality rate during net retrieval seemed to be smdll in the case of the Jgpanese commercid fishery.
He further pointed out that there are two aspects in the mortdity during tranvl hauling:  krill
escgpement through meshes and mortdity rate of such escaped animds, and that the latter is difficult
to estimate.

3.38 TheWorking Group also agreed that the results of the modd described above are important
and consequently the modd should be independently vaidated and sengtivity andyses should be
carried aut on the critical input parameters. The author was requested to provide the Secretariat
with a copy of the computer code for vdidation; this would adso be made availadle to interested
Working Group members who could then undertake the necessary sengtivity andyses.

Development of cPUE Indices

3.39 The prdiminary results of a joint us/Chilean study using a combination of catch-per-fishing
time from the Chilean krill fishery and Us acoustic survey data around Elephant Idand in 1992 were
presented to the Working Group. These results indicated that some of the parameters required for
the Compodte Index of Krill Abundance (sc-CAMLR-VIIl, Annex 4, Appendix 7 such as the
characterigtic radius of concentrations, are extremdly difficult to estimate. Furthermore, the acoustic
survey data showed intense tempord variability and this has the potential to confound combined
andyses of fisheries and acoudtic survey data which are not collected smultaneoudy. Updated
results will be submitted to the Scientific Committee in the near future.

340 Further discusson on the development and gpplication of CPUE indices is reported in

paragraphs 5.26 to 5.32.

ESTIMATION OFKRILL YIELD

Krill Hux in Statistical Area 48 and Other Aress

4.1  During the 1991 meeting, WG-Krill identified the need for hydrographic and other datawhich
might be used to indicate possble immigration and emigration rates and retention times of krill in the
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various fishing grounds and gtatistical subareas. In particular, the Working Group specified that, asa
first step, integrated mass flow paths across the boundaries of the Statistical Subareas in Area 48
should be caculated. At that meeting the Working Group dso developed a smple mode in the form
of figures (Sc-CAMLR-X, Annex 5, Figures 2 and 3) which hypothesised a number of krill flows in
Statisticd Area 48 on the bads of available knowledge of generd hydrographic features.

4.2 A number of papers containing relevant information from geostrophic flow cadculaions and
experiments with drifting buoys has been submitted to wG-Krill over the last three meetings. Based
on this information, a revised table summarising information on possible water movements between
subareas has been produced (Table 3).

43 The Working Group dso receved paper WGKirill-93/11 which was a comprehensve
bibliography of publications on Antarctic oceanography whichmight be useful intackling this task.

44  The Working Group agreed that there was a considerable body of data that could be
brought to bear on this question, and that a process was needed to calculate the integrated mass
flows across the subarea boundaries in Statistica Area 48. It was dso agreed that a high priority
should be afforded to the development of methods which would dlow the available information to be
used in edimating possible ranges of immigration/emigration rates and retention times. It was
reiterated that the trangport of krill was not necessarily a purely passive process governed only by
water movements since active migration of krill has been documented - Kanda et al. (1982)3, Siegd
(1988)4.

45  Attention was drawn to the OPEN Program in Nova Scotia in which current meters and
drifter buoys have been used to track a specified body of water in order to follow the development
of recruits in a cod stock. It was suggested that smilar methods could be used to follow a water
mass containing a krill concentration in the Antarctic to determine the extent to which the
concentrations and the water mass moved in concert.

46 Dr |. Brerson (UK) drew attention to the results of Everson and Murphy (1987)° which
indicated thet in the Brandfidd Strait the transport of krill was virtudly coincident with the speed of
water movement in that area.

3 Kanda, K., K. Takagi and Y. Seki. 1982. Movement of the larger swarms of Antarctic krill Euphausia
superba off Enderby Land during 1976-77 season. J. Tokyo Univ. Fish., 68 (1/2): 24-42.

4 Siegel, V. 1988. A concept of seasonal variation of krill (Euphausia superba) distribution and abundance
west of the Antarctic Peninsula. In: Sahrhage, D. (Ed.). Antarctic Ocean and Resources Variability.
Springer-Verlag, Berlin Heidelberg: 219-230.

S Everson, |. and E. Murphy. 1987. Mesoscale variability in the distribution of krill Euphausia superba. Mar.
Ecol. Prog. Ser., 40 (1-2): 53-60.
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4.7 Reallts of surveys conducted over a very smal area in Subarea 48.3 are presented in
WG-Krill-93/35. The main am of this sudy was to estimate krill transport rates rather than biomass
per se. The authors conclude that, Snce transport rates are very smilar to current speeds, the
observed changes in biomass may be caused by krill transport.

4.8 It wasnoted that the application of geostatistica methods to these data would be particularly
gopropriate. The importance of estimating the variance of parameters or quantities (e.g., biomass)
was agan highlighted.

49 It was dso noted that the smadl areathat was deliberatdly chosen for the sudy may or may
not be typica of the whole of the area around South Georgia. There are, for example, large areas
with high retention capecity to the east of the idands. Other areas around the idands are less likely
to retain krill.  Although the study is useful in trying to estimate trangport rates of krill, results should
be interpreted with care.

4.10 TheWorking Group agreed that, as afirst step, it would be useful to consider krill as passve
drifters, at least with respect to horizonta transport, and that incorporation of active krill movement
into the estimation of krill fluxes would follow at a later gage. Noting initiatives such as reported in
WG-Krill-93/19, the Working Group further agreed that a specid workshop was needed to bring
together appropriate aspects to carry these caculations forward. A conceptua mode and terms of
reference for this workshop are presented in Appendix D.

Egtimation of Effective Biomass
Techniques

4.11 Vaious techniques for estimating krill biomass have been identified in the past. Of these,
two direct methods are acoustic surveys and net surveys. One indirect method is the use of indices
(e.g., cPUEINndices) to estimate relative abundance.

4.12 Four papers on technicd details of acoustic methods were tabled: WGKrill-93/6, 21, 24 and 48s.
4.13 Dr K. Foote (Norway) presented wG-Krill-93/6. The background for this study, the Kiill
Target Strength Experiment (KTSE), was conducted under the aegis of British Antarctic Survey
during the austral summer 1987/88. It conasted of, first, Smultaneous measurements of the echo

energy from encaged aggregations of live krill a 38 and 120 kHz, secondly, biologica and physicd
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measurements of the same specimens, including measurements of mass dendgty of individuds and
gpeed of sound in an animd; and thirdly, application of the fluid-sphere modd.

4.14 Because there was rather poor agreement between the fluid sphere modd predictions and
KTSE measurements in the previous andyss, the deformed fluid-like cylinder modd of Stanton
(1989)¢ was applied in the new paper Wa-Kirill-93/6). Using the same physica parameters and
animd dimengdons as were measured during the KTSE, new computations of target strength were
performed, but as a function of krill orientation. Since the orientation was not measured during the
experiment, the orientation digtribution was inferred by requiring that the difference between
predicted echo energy and that from two frequency measurement pairs be a minimum in a least
squares sense.

4.15 The new results show a strong agreement between model predictions and measurements.
The authors bdieve that the new modd may prove useful in acoudtic gpplications where krill number
dengty is to be determined. They cdl particular atention to the importance of measurements of
mass dengity and sound speed, as wdl as anima morphometry.

4.16 Such measurements are dso important to another new modd d krill scattering, that by
Drs M. Furusawa and Y. Miyanohana (Japan), described in wGKirill-93/21. The study developed a
target strength (TS) model where krill is represented by a liquid prolate spheroid. Asin the case of
the modd used in WGKirill-936, the results in this Sudy are dso sengtive to the interna dengty, and
sound speed of krill. One of the conclusons of this paper was that a low frequency the target
grength is low, the Sgnd to noise ratio (SNR) is low and results are sendtive to krill length, but not
orientation. At high frequency, on the other hand, target strength is high, the SNR is high but results
are sengtive to the orientation of krill.  The authors recommended that a frequency of 70 kHz be
used for krill surveys.

4.17 Consequently, it was noted that there were advantages in operating a more than one
frequency. It was further noted that operating a dud frequencies dlows for improved discrimination
of targets. For example, the characteritic difference in mean volume backscattering strength (MvBS)
at 38 and 120 kHz isaround 5 dB for krill from field observations (Hampton, 19907).

6 Stanton, T.K. 1989. Sound scattering by cylinders of finite length. 111. Deformed cylinders. J. Acoust. Soc.
Am,, 86: 691-705.

7 Hampton, I. 1990. Measurements of differencesin the target strength of Antarctic krill (Euphausia superba)
swarms at 38 kHz and 120 kHz. In: Selected Scientific Papers, 1990 (SC-CAMLRSSP/7). CCAMLR, Hobart,
Australia: 75-86.
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4.18 Paper wWGKrill-93/24 presented results from target strength experiments on krill in tanks.
Observations confirm the sengtivity d target srength to orientation of krill, as well as the physicd
characterigtics of the animdls (e.g., Size, sex, maturity and reproductive stage).

4.19 A correction for acoustic survey bias introduced by the vertica migration of krill was
proposed in WG-Kiill-93/48. In each of five surveys, conducted in the Elephant Idand area during the
augtral summer of 1992, krill were observed to be dispersed in the upper portion of the water
column a night and more concentrated and deeper during the day, suggesting that subgtantia

numbers of krill may be above the acoustic observation window during dark hours. A polynomid

function was fitted to the data and subsequently used to adjust the origind surveys, resulting biomass
estimates were 2.3 t0 99.6% higher than those disregarding bias dueto did vertical migration.

4.20 Alternative ways of correcting for animals in the surface layer, and therefore not detected by
the downward-looking transducer, were discussed. There are many problems, particularly regarding
noise (eg., caused by bubbles or reflections from the sea surface), associated with upward and
sdeways-looking transducers. These techniques are, however, being investigated. The possibility of
usng recently-developed laser-based system (LIDAR) for looking a the surface layer was
mentioned.

4.21 It was further noted that if the target-strength mode is correct, then the TS of an animd with
fixed orientation is the same whether the transducer is downward or upward-looking. For

transducers looking in other directions, the TS will in generd be different.

4.22 The importance of regular net hauls during acoustic surveys was agan highlighted. Such
hauls are essentid for target identification and collection of biologica data

4.23 No further developments or technicd matters regarding net surveys for the estimation of
biomass were presented.

4.24 Theuseof cPUEindicesfor biomass estimation was briefly consdered. Further discussonis

given in paragraph 5.27.

Edimates of Biomassin Satistical Area48

425 In SC-CAMLR-XI (Annex 4) possible problems with some aspects of the ABEX data, which
had been re-andysed to estimate totd krill biomass in Statistical Area 48, were indicated. The
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principa question related to the data from the Walther Herwig. Estimates of biomass from these
datawere substantialy higher than estimates from other survey vessdsin adjacent aress.

426 Reallts of further exploratory andyses of the FIBEX acoudtic data are presented in
WGKrill-93/31. Data from surveys in the West Atlantic sector were re-examined. The high densities
of the Walther Herwig survey were largely due to the presence of a superswarm near Elephant
Idand dthough the occurrence of a high biomass there is not an unusua phenomenon. Furthermore,
there was a good level of consstency between the distributions of MvBS and estimates of dengity
from four of the vessdls, Itzumi, Eduardo L. Holmberg, Odissey and Walther Herwig. While
there is some uncertainty associated with the combinations of data collected at 50 kHz (Walther
Herwig survey) with data collected at 120 kHz (dl other vessdls), it is concluded that this does not
materidly affect the estimated biomass.

4.27 Realtsin wWG-Krill-93/31 show that data from the Professor Sedlecki survey do not provide
digtributions of MvBS and estimates of dendty that are consstent with the other surveys. The authors
could find no explanation for this difference.

4.28 Whilg checking dl ABEX acoudtic datasets, a further complication came to light regarding the
data from Eduardo L. Holmberg. Following correspondence between Dr P. Trathan (British
Antarctic Survey) and colleagues at Indtituto Antartico Argentino it became clear that an incorrect
vaue for integrator gain had been used for the andysis. Applying the correct integrator gain vaue
resulted in a 10 dB increase in MvBS values. The distribution of corrected MvBS vaues has amode
close to that for Itzumi and the same as that for Odissey (WG-Krill-93/31). These corrected MVBS
vaues give atenfold increase in the estimated mean dendty of krill from that survey. The corrected
vaues of dendty and standing stock gppear in the verson of WG-Krill-92/20 published in Selected
ientific Papers, 1992 (SC-CAMLR-SSP/9).

4.29 wWGKrill-93/20 reports on a re-examination of data from the Eduardo L. Holmberg ABEX
survey for incorporation into the BIOMASS database in the appropriate standardised format. The
results indicate the krill were concentrated to the western end of the South Orkney Idands. Dengty
vaues are consgtent with those from other AIBEX surveys (see Figure 1 in wG-Krill-93/20 and Figure
3in WGKiill-93/31).

4.30 The anayses presented in papers WG-Krill-93/31 and WG-Kiill-93/20 basicdly resolve the
questions about the Walther Herwig data but rase new questions regarding the Professor
Sedlecki data. Fortunately, the area surveyed by the Itzumi overlgpslargely with that surveyed by
the Professor Sedlecki. Furthermore, the Itzumi survey covers the area of anticipated high krill
dengty. In conclusion the Working Group therefore felt that, for the purposes of calculating effective

128



biomassin Statistica Area48 for usein the calculation of potentid yield, there was no urgent need to
resolve the questions regarding the Professor Sedlecki data.

4.31 Given the problems associated with the Professor Sedlecki survey data, the estimates of
biomass from ABEX given in Table 2 of the revised verdon of wGKiill-92/20 were recaculated
excluding those data. Results of recdculations are givenin Table 4. The vaues differ materidly from
those given in SC-CAMLR-XI, Annex 4, Table 2 in the following ways

() the totd biomass for Subarea 48.1 is increased to 13.6 million tonnes due to the
incduson of the Walther Herwig and the excluson of Professor Sedlecki data
(paragraphs 4.26 and 4.27); and

(i) the total biomass for Subarea 48.2 is increased to 15.6 million tonnes following
correction of the integrator gain from Eduardo L. Holmberg (paragraph 4.28).

4.32 Annud acoudic estimates of krill biomass in the Elephant Idand area for the years 1981
through 1993 were presented in WG-Krill-93/49.  Survey results prior to 1992 were adjusted in
congderation of the definition of krill target strength recommended by WG-Krill a its 1991 mesting.
Average krill biomass dengties during January to March were aso presented for dl years except
1982, 1983 and 1986, together with quditative evauations of krill recruitment from waG-Krill-93/s.
In six out of seven cases, good (or bad) recruitment corresponded to an increase (or decrease) in
krill dendty the following year. A table of these estimates, both in terms of abundance and ared
dengty, isincluded below and attached as Figure 1.
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Y ear Month Survey Biomass Adj. Areal Reference
Area (1031) Biomass Density
(105m2) (103t) (9/mP)
1981 | March 17338 790* 1187 68.5 Macaulay (unpub. ms)
1983 | Oct/Nov 36038 52 480 133 Klindt, 1986
1984 | March 17338 260 390 225 Macaulay (unpub. ms)
1984 | Nov/Dec 34663 330 2200 63.5 Klindt, 1986
1985 | March/April 31840 16 81 25 Klindt, 1986
1987 | January 17338 660 992 57.2 Macaulay (unpub. ms)
1988 | January 17338 480 721 416 Macaulay (unpub. ms)
1989 | February 17338 950* 1428 824 Macaulay (unpub. ms)
1990 | early January 40902 465 699 171 Amoset al. 1990
1990 | late January 36271 1132 1702 469 Amoset al. 1990
1990 | early February 40902 2133 3206 784 Amoset al. 1990
1990 | late February 40902 2475 3720 90.9 Anos et al. 1990
1991 | late January 43474 639 1036 238 Macaulay & Mathisen, 1991
1991 | late Feb-early Mar 42 960 822 1236 288 Macaulay & Mathisen, 1991
1992 | late January 36271 2220 2220 61.2 Hewitt & Demer, in press
1992 | early March 36271 1075 1075 296 Hewitt & Demer, in press
1993 | January 36271 4880 4880 1345 Hewitt & Demer, submitted
1993 | February 36271 3220 3200 88.2 Hewitt & Demer, submitted

* excluding biomass of observed superswarm

Amos, A.F., JL. Bengtson, O. Holm-Hansen, V.J. Loeb, M.C. Macaulay and JH. Wormuth. 1990. Surface water
masses, primary production, krill distribution and predator foraging in the vicinity of Elephant Island during
the 1989/90 austral summer. Document WG-CEMP-90/11. CCAMLR, Hobart, Australia: 65 pp.

Hewitt, R.P. and D.A. Demer. (In press). Dispersion and abundance of krill in the vicinity of Elephant Island in
the 1992 austral summer. Mar. Ecol. Prog. Ser.

Hewitt, R.P. and D.A. Demer. (Submitted). AMLR Program: distribution and abundance of krill in the vicinity of
Elephant Island in the 1993 austral summer. US Antar ctic Journ.

Klindt, H. 1986. Acoustic estimates of the distribution and stock size of krill around Elephant Island during
SIBEX | and I1in 1983, 1984 and 1985. Arch. FischWiss., 37: 107-127.

Macaulay, M.C. and O.A. Mathisen. 1991. AMLR Program: hydroacoustic observations of krill distribution and
biomass near Elephant Island, austral summer 1991. US Antarctic Jour., 26 (5): 203-204.

4.33 The totd aress related to the abundance estimates in the above table differ greetly and the
question was raised whether estimates for a standardised area would be more helpful for the
Working Group for the CCAMLR Ecosystem Monitoring Program (WG-CEMP). Dr Hewitt indicated
thet, in principle, it would be possible to extract subsets of data from each survey, coinciding with a
pre-defined area, and re-estimate abundance from this subset.

4.34 Prdiminary results of the 1992/93 Korean Antarctic Research Program cruise are presented
in WGKrill-93/41. Only some of the data has so0 far been andysed but the authors intend to complete
andyses and present fina results to ccaMLR. The Working Group encouraged the authors to
complete this work as soon as possible.

435 Dr S Kim (Republic of Korea) dso indicated that the intention was to continue the
mesoscae surveys that have been conducted annudly for the past five seasons around the South
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Shetland Idands and in the Brandfidd Strait. Scientigts interested in being involved in the
multidisciplinary survey planned for 1994 were invited to contact Dr Kim.

4.36 It was noted that results in WG-Krill-93/41 indicated the presence of Thysanoessa in areas
where Euphausia superba were dso found. Acoudticaly these gpecies are very smilar and
acoudtic survey results may therefore, in some cases, be contaminated by the presence of
Thysanoessa.

4.37 The problem is tha net hauls are only taken at intervas and do not provide information on
the species compodition for the sections of track between hauls. In this regard, multi-frequency
systems may help in distinguishing between the two species.

4.38 Dr M. Naganobu (Japan) indicated that the Japanese Rv Kaiyo Maru will conduct an austrd
summer cruise during the 1994/95 season to carry out an oceanographica and ecologica survey in
relaion to the digtribution and abundance of krill in the vicinity of the South Shetland Idands. He
a0 noted that the us and the Republic of Korea plan smilar research cruises during the sametime
andinthisarea. It isanticipated that there will be close coordination between these Members.

Other Areas

4.39 No new estimates of biomass were reported for areas other than Statistical Area 48.

Biomass Egtimation for CEMP Integrated Study Regions

4.40 There has been a continuing request from WG-CEMP for edtimates of krill biomass in I1SRs
(sc-cAMLR-X, Annex 7, paragraph 5.6). The Working Group noted that, aside from the changesin
biomass estimates for Subarea 48.1 due to recaculation of ABEX data, there have been no changes
in esimates of krill biomass in the ISRs since last year’ s summary (SC-CAMLR-XI, Annex 4, Table 2,
Figure 2).

Future Near-synoptic Acoustic Survey(s) in Satistica Area 48

441 The Working Group agreed that te primary purpose of a near-synoptic survey for krill

would be to provide an estimate of By (pre-exploitation biomass extimated from a survey) used in
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the population modd to estimate sustainable yield. It was further agreed that gppropriate survey
areas would be large portions of Statistica Area48 and smdler portions of Statistical Area 58.

4.42 1t was noted that some of the problems with the ABEX survey data encountered last year had
now been resolved WG-Krill-9320 and 31). These data are currently used to estimate Bo. It was
further noted that the 1992/93 krill fishery took gpproximately 81 000 tonnes, wel below the
precautionary limit of 1.5 million tonnes, and that the fishery is not expected to increase subgtantialy
in the next year.

4.43 The Working Group thus concluded that a near-synoptic survey was a not a metter of
immediate urgency, but that survey designs should be prepared which specify the resources required
to achieve the desired precison. For example, during FIBEX gpproximately four ship-months were
required to survey 1000 000 km? (10%) of Statistical Area 48 with a 15% coefficient of variaion
(cv), and three ship-months were required to survey 1777 000 kn? (15%) of Statistical Area 58
withacv of 32% (Table 4).

4.44 The Working Group agreed that there was a need to start developing plans and designs for
future near-synoptic surveys. It was noted that planning and organising surveys would take at leest
two to three years. Therefore plans should be prepared as far in advance as possible to reduce the
lead time should further specific surveys be required.

4.45 Thebadcam of such asurvey would be to estimate avaue of B, which isused in caculation
of potentid yied of krill. In addition to parts of Statisticd Area 48, parts of Statistica Area 58
should be consdered fird. Areas where high krill abundance may be anticipated should be
identified. There may dso be other aggregation parameters that would be required for survey
design.

4.46 The net hauls used for target identification can, in principle, be used to improve estimates of
mean recruitment and its variability. Procedures to ensure that the necessary length dendity data
(WG-Krill-93/12 and 13) are obtained should be taken into account in the survey design process.

4.47 The Working Group agreed that an ad hoc correspondence group, coordinated by the

Convener, should be set up to tackle the problem of designing near-synoptic acoustic surveys to
edimate By, in theintersessond period. The group should report to WG-Krill at its next mesting.

4.48 The Working Group agreed that, for the purposes of monitoring and managing the krill
fishery, additiond surveys and/or indices of population abundance derived from catch and effort data
will be required.
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Coallection of Other Essentid Data
KRAM Project

4.49 The Scentific Committee has requested WG-Krill’s advice (SC-CAMLR-XI, paragraph 2.32)
on a Russian proposa (KRAM) to model interactions between krill aggregations and the subsequent
desgn/implementation of acoustic surveys to estimate biomass (SC-CAMLR-XI-BG13).

450 TheRussan proposa was consdered with respect to the following:

(i) the project's origins as a priority item in the various initiaives being developed by
WGKiill;

(i)  whether the future work of wa-krill islikely to be hampered by non-acquigtion of the
kind of information envisaged to arise from the project; and

@ii)  whether there is sufficient expertise within wWG-Krill to undertake research of the type
proposed.

451 It was agreed that many of the studies proposed by KRAM were, or already had been,
addressed by specidigts in the field of krill ecology both within and outside the CCAMLR community.
Furthermore, dthough KRAM is of generd interest, the kind of information envisaged to be of usein
deveoping advice on krill management islikely to be somewhat different from that of KRAM.

452 wakrill members dso fet that there is sufficient expertise on krill aggregation dynamics
within the Working Group. In this regard, many participants indicated that the study of krill
aggregetion is a continuing research priority in their respective countries and that results pertinent to
the work of WG-Krill are anticipated in the near future.

453 Consequently, wG-Krill recommended that there is no urgent need for the Scientific
Committee to put asde funds to support KRAM. Nevertheless, given the anticipated need for
near-synoptic krill surveys in the near future (paragreph 4.43 to 4.44), and in view of other
associated initiatives, WG-Krill encouraged the KRAM proposers to seek funds from granting bodies
for the project’s implementation. In this connection, the Working Group expressed regret that the
principad KRAM investigator had not atended the current meeting.

454 Detals of the collection of other dataare givenin Table 6. Attention is drawn to the need for
more information on length dengity from random net hauls to use in the estimation of the mean and

variance of recruitment.
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Refinement of Yidd Edimate Cdculations

Evduation of Population Models

455 Prof. Butterworth presented wWG-Krill-93/42, which detalled the results of modifications
requested by the two previous mesetings of the Working Group to the procedure used to relate krill
yidd to a pre-exploitation survey estimate of krill biomass. It was noted that the code for these
computations had been vaidated by the Secretariat. It was noted further that dgebraic errors
detected by Dr K. Hiramatsu (Japan) in the evauations presented at the previous meeting had been
corrected, and that independent computations by Dr Hiramatsu had provided results essentidly
identicd to those of wG-Krill-93/42.  Accordingly, the Working Group concluded that adequate
cross-checks had been carried out, and that the results presented could be accepted.

456 The mgor advance in these new results, compared to those used by the Working Group in
1991 as a basis to recommend precautionary catch limits for krill8, was to take uncertainties in the
vaues of a number of biologicd parameters (e.g., naturd mortdity, recruitment variability) into
account by averaging results over the perceived ranges for these uncertainties. These new results did
not differ greatly from those of Butterworth et al. (1992)9: the median depletions at the end of a
20-year period of harvesting were scarcdly affected, while probabilities of the spawning biomass
dropping below a certain critical leve increased only dightly. Of the three different fishing seasons
(summer, winter and dl year) for which the revised caculaions had been carried out, winter fishing

offered margind advantages (the risks of depletion are less for the same vaue of g, where gisthe
fraction of B, which is harvested each year).

457 One modification agreed by the previous meeting of the Working Group did produce a
marked effect on results. This was the impaogition of an upper bound of 1.5 on the effective annud
fishing mortaity, which means that the intended congtant catch is not fully harvested in years when
harvesting would involve remova of more than 80% of the exploitable biomass of krill. Thisled to
marked reductions in the probability of the spawning biomass faling bdow smdl fractions of its
median Sze in the absence of exploitation. Further, dthough median depletions were little affected
for g < 0.2, the 1.5bound prevents these values from dropping to zero as g isincreased above 0.2.

8  Butterworth, D.S., A.E. Punt and M. Basson. 1991. A simple approach for calculating the potential yield of
krill from biomass survey results. In: Selected Scientific Papers, 1991 (SC-CAMLRSSP/8). CCAMLR,
Hobart, Australia: 207-217.

9  Butterworth, D.S., G.R. Gluckman and S. Chalis. 1992. Further computations of the consequences of setting
the annual krill catch limit to a fixed fraction of the estimate of krill biomass from a survey. Document WG-
Krill-92/4. CCAMLR, Hobart, Australia.
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458 It was noted that these computations could be updated relatively easily, given improved
estimates for biologicd parameters and their associated uncertainties. WG-Krill-93/42 showed that
results were sengtive to the length a 50% recruitment to the fishery (particularly for g> 0.2), which
emphasised the need to andyse newly available information in this regard with specid care.

459 The Working Group agreed that this further work has been a vauable exercise and that the
problems encountered at last year's meeting have been solved. Thanks were extended to dl those
involved in testing, vaidation and further development of the modd.

4.60 The Working Group discussed the improvement of inputs into the modd and the criteria to
be used in sdecting a vdue for g (the multiplication factor that provided an estimate of potentia

yield).

4.61 In the case of inputs to the modd, attention was drawn to results in WG-Krill-93/40 which
show a difference in 9ze a maturity between mdes and femdes. The current modd effectivdy
congders femaes only, with input parameters gppropriate for females.

4.62 Other inputs incdlude estimates of M (naturd mortdity) and recruitment varigbility. In this
regard attention is drawn to papers WG-Krill-93/12 and 13 as well as paragraphs 4.65 to 4.73.

4.63 Inthe past, the choice of agvaue has mainly been with regard to the probability of the stock
fdling below a criticd vaue (a 10% probability that the krill spawning biomass fdls beow 20% of its
median pre-exploitation level over aperiod of 20 years). In addition to this criterion, the caculations
presented in WG-Krill-93/42 dlow the consderation of quantities such as average escapement of

gpawning biomass. Thisis of importance, not only with regard to the krill population, but dso with
regard to predators.

4.64 The Working Group was informed that the Secretariat had dready incorporated the
procedures for generating recruitment as set out in WG-Krill-93/13 into the computer code used for
the cdculations. It was agreed that further cdculations usng this new method for generating
recruitment and updated parameters should be carried out and presented to WG-Krill a itsmegting in
1994. Details of these caculations and other associated recommendations are given in Appendix E.

Evauation of Demographic Parameters

4.65 Dr dela Mare introduced paper WG-Krill-93/12 which describes a method developed aong
the lines suggested in Appendix E of last year's wG-Krill report. The method is a modification of
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McDondd and Pitcher’s method for the decomposition of a mixture of length at age didribution into
their separate components. The method uses numerica dengity at length data from random samples
from net haul surveys. The daidicd properties of these data are different from those usudly
conddered in length decompostion problems so that the firsd modification of McDondd and
Fitcher’s method was to use a likdihood function based on Aitchison's delta digtribution as the
criterion for fitting a mixture ditribution to the data

4.66 The second modification was to define the parameters of the mixture didribution only in
terms of the proportion of recruits in the samples, that is, the proportion of the sample in the
youngest age class. This means tha this proportion is estimated directly when fitting the mixture
digribution to the data, and dlows asymptotic confidence interval and a variance estimate to be
made for the proportions of recruits. WG-Krill-93/12 described the results of the gpplication of the
method for a number of net haul surveys from the BIOMASS database and the Audtralian Antarctic
Divison. wG-Kiill-93/12 described the assumptions needed for vaid estimates of the proportion of
recruits as.

() the net samples are representative of the length structure of a sdf-suganing krill
population, for the range of age classes consdered;

(i)  increasing age leads to a monotonic increase in mean length a age, which givesrise to
amixture distribution; and

@) krill do not naturaly shrink to the extent that the smalest component consdered in the
mixture becomes polluted with animals of greater ages.

4.67 Themain potentid problem with this gpproach is selectivity in the numerical dengity-at-length
samples. There are two possible sources of bias. Firdt, (gear) net sdlectivity may mean that the first
age class is over- or under-represented. Different types of nets would have different selectivity
characterigtics. Second, the timing and positions of net hauls may be such that the entire population
is not represented. This may be as a result of nsufficient coverage and/or the inhomogeneous
digribution of krill by sze. Sdectivity would lead to biased estimates of the mean and variance of
proportiond recruitment.

4.68 The Working Group agreed that it was essentia to address these questions and to assess
whether sdectivity is indeed a serious problem. Here it is important to bear in mind that the
edimates of the mean and variance of proportiona recruitment are used in the potentid yidd
caculations which may prove not to be particularly sengtive to this problem.
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4.69 Three gpproaches should be consdered. First, smal-scde smulation sudies to invedtigate
the sengtivity of the potentid yield caculations to sdectivity should be undertaken. Second, field
experiments to try to assess the selectivity of different types of gear should be encouraged. Third,
more data from random net hauls should be andysed. Net hauls from acoudtic surveys are
gopropriate for this andyss, provided that numericd dengties a length (rather than only length
frequencies) can be calculated.

470 It was ds0 agreed that attention should be given to sampling design, particularly in aress
where krill are known to segregate by maturity (or life history) stage (e.g., WG-Krill-93/8). When
andysng exiding datasets, information on time, location and gear type should be consdered. In
connection with net avoidance, for example, Everson and Bone (1986)10 advise that RMT8 gear
should idedlly only be used a night (i.e., when dark).

471 In spite of the concerns about sdlectivity, the Working Group agreed that the results of
WG-Krill-93/12 were encouraging. Estimates from this study offered a great improvement over
previous estimates which were essentidly educated guesses, since no information had been available.

4.72 Dr de la Mare then introduced WG-Krill-93/13 which describes a smulation modd for krill
recruitment which uses the information obtained from the gpplication of the method presented in
WG-Krill-93/12. The modd produces random numbers of recruits each year required to match the
observations on proportiona recruitment.

473 The Secretariat was requested to vaidate the models and computer programs associated
with the analyses presented in WG-Krill-93/12 and 13 (see Appendix E).

474 wcKrill-93/8 highlighted three interesting aspects of krill dynamics. A rdaivey long time
series of data from the Antarctic Peninsula indicates that the distribution (or segregation) by maturity
dage is quite condstent from year to year. There is some evidence that recruitment success may
depend on the maturity stage of femades at a specific time of year. The authors further hypothesised
that the presence of sdps may cause a reduction in the number of femde krill in spawning condition
compared to numbers observed when saps are absent.

4.75 1t was noted that high sdp abundance in a given year may lead to low krill recruitment in the
following year. Theissue of sdpsisdsorased in WG-Krill-93/17 and 29.

10 Everson, I. and D.G. Bone. 1986. Effectiveness of theRMT8 system for sampling krill (Euphausia superba)
swarms. Polar Biol., 6: 83-91.
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476 Further atention should be given to the demography of salps and to problems associated
with diginguishing between sdps and krill in echo survey daa In order to support modeling
exercises to investigate acoudtic discrimination of krill and sdps or to estimate relative scattering
levels of the two, it is important that measurements be made of mass density and speed of sound in
sap specimens. Morphometric data are dso needed in acoustic modelling.

4.77 Dr Naganobu aso indicated that WG-Krill-93/27 presents results of maturity of krill for the
1990/91 and 1991/92 seasons around the South Shetland Idands, which are very smilar to resultsin
WG-Krill-93/8. WG-Krill-93/26 dedls with the relationship between krill and interannud variation of the
ice edge, and gives some suggestions for possble interactions between sdps, krill and
oceanographic conditions.

478 WGKrill-93/36 presents analyses of size data from the South Orkneys for the period October
1989 to June 1990. The author is encouraged by the Working Group to conduct further analyses
with these data. It would, for example, be useful if growth curves could be fitted to the sze
frequency data

479 WGKrill-93/44 presents estimates of mortdity (M) from samples taken in the Indian Ocean
sector. It was noted that there are difficulties with methods that etimate M from relaionships
between M and growth parameters. Such estimates of M tend to have very large variances (Pauly,
198011) and are generaly not as reliable as estimates made directly from size frequency data.

480 The andysesin wGKiill-93/12 and 13 can be used to estimate M directly from numericd
dengdity a dze data, provided that samples are representative and from random net hauls. There is
no need to separate dl age classes in the data; it is enough to separate the first age class from the
rest. This means that many of the problems encountered with the large degree of overlap in sze for
older age classes and the choice of number of age classesto fit do not arise.

4.81 One of the methods used in WG-Kiill-93/44 was Pauly’ s method which requires an estimate of
water temperature together with growth parameters to estimate M.  The Working Group felt that
these estimates should be interpreted with great caution snce the reiability of the method for polar
organigmsis not known.

4.82 Demographic udies of krill in the Indian Ocean sector were presented in WG-Krill-93/45.
The authors of this paper are encouraged to continue this work.

11 pauly, D. 1980. On the interrelationships between natural mortality, growth parameters, and mean
environmental temperaturein 175 fish stocks. J. Const. Int. Explor. Mer., 39: 175-192.
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4.83 The submisson of papers WG-Krill-93/44 and 45 from a non-Member state (Ukraine) was
noted with thanks.

ECOLOGICAL IMPLICATIONS OF KRILL FISHERY

Location and Timing of the Fishery

Statistical Subareas 48.1 and 48.2

51  The Saentific Committee had requested advice from wG-Krill on additiond management
measures aimed at ensuring that krill catches are not concentrated in areas close to predator colonies
(sc-cAMLR-XI, paragraphs 2.78 and 5.39 to 5.43), particularly within Subarea 48.1.

5.2  The Scentific Committee further requested that the Secretariat should conduct smulation
dudies to analyse potentia changes in fishing patterns with a view to presenting such data to
WG-CEMP and WGKirll (SC-CAMLR-XI, paragraphs 541 to 5.44). A Secretariat paper
(WG-Krill-93/10) pertaining to this issue had been tabled.

5.3  waGKrill-93/10 showed that during the 1992 season, 70% of the catches in Subarea 48.1 and
38% of those in Subarea 48.2 were taken in areas within 100 km from predator colonies.
Dr Agnew stressed, however, that the lack of fine-scale data prevented more precise anayses,
epecidly in view of the generd lack of fine-scale data reported from Subarea 48.2.

54  waGKill-93/7, on the other hand, presented results from an andyss of Japanese very
fine-scale data (10 n miles x 10 n miles) from Subarea 48.1 in rdation to penguin digtribution and
food requirements. The paper showed that: (i) krill catches are concentrated near Livingston and
Elephant Idand in Subarea 48.1; (ii) the large penguin colonies in Subarea 48.1 are located on King
George, Robert, Low and Ndson Idands; and (iii) subsequently the geographic overlgp between the
fishery and penguin foraging area during the critica period when animas are confined to their idand
breeding sites (December to March) islow.

55  Paper wacKiill-93/7 dso showed that current krill catches in Subarea 48.1 were low

compared to the loca krill biomass in that subarea and consequently suggested that the current
fishery isvery unlikely to have an adverse impact on the loca krill biomass and hence on penguins.
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5.6  Dr Main commented that this study confirmed that there is no urgent need for additiona
precautionary measures in Subarea 48.1 to address fishery-predator concerns. Dr Hatanaka agreed
with this opinion.

5.7  Dr Holt sated his beief that, snce an alocation scheme may be necessary if fishing levels
increase in the future, it is proper to study it now.

5.8 Dr J Bengtson (Usa) dtated that wGKrill-93/7 represented an important contribution to the
evauation of potentid locdised impacts of the krill fishery, and he welcomed the analyses provided
by this paper. He noted, however, that the vaues for penguins krill consumption used in the paper
were provisond and the understanding of the specific nature of interactions between krill and its
predators is 4ill incomplete (e.g., how do krill digtribution petterns affect the availability of krill

biomass to predators, or how do krill move within the fishing grounds of Subarea48.1). In addition,
further work is needed to incorporate other krill predators such as fur seds, flighted seabirds, fish,
and squid into austral summer krill consumption estimates. He noted that the paper, with its andyses
of vay fine-scae fishing data, offered a vauable foundation for continued research on these
important topics.

59  Sevad Working Group members commented that WG-Krill-93/7 offered an important
contribution to the continuing work of the Group and aso served to emphasise the importance of
reporting fine-scale catch data.

510 The Working Group specifically encouraged the development of andyses smilar to those
carried out in WGKiill-93/7 in other subareas which fdl outsde Statisticad Area48.

Other Subareas
511 The Working Group acknowledged that the information presented on potentia
predator-krill-fishery interactions are only available for Subarea 48.1, and that there is generd lack

of such information for other subareas within Statistical Area 48 or for other areas. Consequently,
amilar analyses for other Satisticd areas and subareas were strongly encouraged.
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Rdation of Fishing to Krill Predators

Definition of Functiond Rdationships

512 wGKirill-93/43 described an initid attempt to modd the inter-relationships between krill, the
fishery and dependent predators, following the framework developed by the Joint Meeting of WG
CeMP and WGKrill in 1992 (SC-CAMLR-XI, Annex 8, Appendix 1).

513 The firg requirement of the above modd was to fix the parameters of the functiond
relationships relating predator surviva rates to krill aoundance. Members of wG-CEMP had provided
information on the frequency of good, poor and bad years for adult predator surviva and for the
breeding success of four species of krill predator. This information was used to fix the levels of krill
biomass, reative to the median levd in the aisence of exploitation, a which adult and juvenile
aurviva raes (respectively) sart to decline as krill biomass decreases. The adult survivd rate
estimates provided for the various predators were taken to represent the maximum vaue of this
vaiable.

514 A “one-way” interaction modd was developed, in which krill @bundance fluctuations impact
the predator population, but not vice versa. Animmediae problem arose regarding the information
supplied for two of the predator species Addie penguins and Antarctic fur seels. This information
suggested that these two species would not be sdalf-sugtaining, even in the absence of akrill fishery,
because the annual losses to naturd mortdity gpparently exceed the maximum possible birth rate.
WG-CEMP would be asked to examine whether there were perhaps biases in the estimates of
population parameters provided, or errors in the manner in which they had been interpreted, which
could explain thisanomay. Specific questionsin thisregard are detailed in paragraph 5.20.

5.15 The primary result of this moddling exercise was the indication that variability in the naturd
recruitment of krill results in predator populations being less redlient to krill fishing than deterministic
evaduations would suggest. It was emphasised that it would be premature to atempt to draw
quantitative conclusons about acceptable leves of krill fishing intendty at this initid stage of the
exercise.

516 Some examindions of the sengtivity of the modd developed relative to its assumptions were
conducted. These indicated (inter alia) that predator populations were more resilient to krill fishing
if the availability of other food sources for the predators were taken into account. A framework for
developing a “two-way” interaction model, which accounts in addition for the effect of differing
predator consumption levels on krill, was proposed. However, the Working Group considered that
further work on this “two-way” modd should fird await darification of questions concerning
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parameter vaues for the population dynamics of the various species of predators consdered, and
investigation of the resultant implications for the “one-way” modd.

5.17 In conddering the next steps for refining the modd, it was agreed that the sengtivity of
results to the following modifications should be examined in gregter detall:

() different choicesfor SY ;

(i) vauesof Sy(B=0) and S, (B=0) which are greater than zero (to reflect the availability
to the predator of food sources other than krill).

518 Dr Haanaka commented that factors other than krill biomass might influence breeding
success and should aso be considered.

5.19 Dr Butterworth stated that the modd should only be viewed as prdiminary and as afirst step
in an attempt to define possible functiond relationships between krill, krill predators and the fishery.

520 The Working Group therefore agreed tha in the interests of refining the modd further,
WG-CEMP should be requested to answer the following questions:

() What are the maximum rates of population increase which have been observed for
closed populations (i.e,, no immigration or emigration) of the predator species used in
the modd, as well asfor other smilar species?

(i) What b the average life span of such predators (dso, are life table data available)
[Note: average lifetime ~ (1-Sp) 1, where S, isthe adult survivd rate]?

(i)  What were the proportions of “good”, “poor” and “bad” years for each predator
species during the period for which adult surviva rates were estimated?

(iv) What are the maximum vaues of adult survivd rates, as cdculated from data in good
yearsonly (i.e,, not including “poor” and “bad” years)?

(v) Do thevaduesfor the given surviva rates correspond to populations that are stable, are
increasing, or declining (and if changing, what is the magnitude of these changes)?
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(\) Are there identifidble biases in the population parameter estimates provided by
WG-CEMP from the periods in which the etimates were derived (e.g., tag or band
losses, sampling biases, etc.) and, if S0, can these be quantified? and

(vi) Are data of the type dready provided avalable for other relevant predator
populations?

521 The Working Group fdt that WGCEMP's condderations of these issues would help to
improve development of the current modd.

5.22 waGKirill-93/15 addressed interactions between demersal fish and krill in Subarea 48.1. This
showed that krill isan important prey item for demersd fish.

5.23 These results were discussed, especidly in ration to their inferred implication that large
benthopel agic populations of krill may be present in the area studied. The attention of the Scientific
Committee is drawn to this concluson and the Working Group encouraged the further devel opment
of studiesto evauate the extent of krill population at depths greater than 200 m.

524 Dr Everson commented that the study adso indicated that squid may be an important
by-catch in the krill fishery but that no information on the species concerned had been provided.

5.25 The Scientific Committeg’s attention was drawn to this matter and the Working Group

encouraged further analysis of the squid component in this particular sudy.

Status and Role of crUE Indices

5.26 In the light of the discusson under item 3, the view that CPUE was likely to be more easlly
interpreted in aloca context than in alarger, subarea or area, context was again expressed.

5.27 The Working Group agreed that it was important to distinguish between the use of CPUE
information for the purpose of the estimation of krill biomass and for other purposes, such as the
goplication in WGKRILL-93/14, where CPUE is used as a measure of localised dendity. It is therefore
dill necessary to collect and submit catch and effort data (Sc-CAMLR-XI, Annex 4, Table 6).

528 cPUE indices were discused in terms of ther potentid utility in improving current
understanding of the relationship between locd krill abundance and the fishery.
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5.29 Theinitid cPUE studies conducted by Butterworth (1988)12 and Mangel (1988)13 identified
three basic parameters required for the construction of a CPUE index: searching time, towing time
and totd catch. One of the most difficult problems is the collection of search time data and this
affects the practicality of this gpproach.

5.30 It wasagreed that search timeis a potentialy important component of any CPUE index which
attempts to relate krill digtribution and aundance to fishery performance. Mr T. Ichii (Japan)
indicated that in his experience efforts to collect search time information from the Japanese krill

fishery had been futile given attendant difficulties in defining the exact characterigtics of the krill fishing
operation a any given time.

5.31 Both Drs Butterworth and de la Mare provided suggestions as to how search time could be
edimated. The first gpproach involves estimating search time as a remainder component after
subtraction from tota time of the time spent on other activities (fishing time, processing time, etc.).
The second would be to record afishing vessel’ s activity a random ingtants.

5.32 The Working Group encouraged fishing nations to investigate the feashility and cost of
recording search time from the krill fishing operations dong the lines outlined in paragraph5.31
above. Such investigations should include an assessment of the cost-effectiveness of collecting the
necessary data and submissions on the topic were encouraged. It was agreed that in dl likelihood
this evduation could only redly be achieved by the placement of Scientific Observers aboard fishing
vessls.

Effects of Management Measures on Krill Fishing

533 At its 1992 meseting the Scientific Committee requested that the Secretariat design a
samulaion modd to investigate the consequences of different extents and locations of closed areas on
the krill fishery in Subarea 48.1 (SC-CAMLR-XI, paragraphs 5.41 and 5.42). A smple deterministic
modd of the fishery over the months December to March was described in WGKrill-93/14. The
modd used cPUE data from the Chilean fishery to estimate the mean catch- per-fishing time in each of
the fine-scale squares of Subarea 48.1 and the historical digtribution of effort in the Chilean fishery to
estimate a desrability function for each fine-scale square.

12 Butterworth, D.S. 1988. A simulation study of krill fishing by an individual Japanese trawler. Selected
Scientific Papers, 1988 (SC-CAMLR-S3P/5), Part I. CCAMLR, Hobart, Australia: 1-108.

13 Mangel, M. 1988. Analysis and modelling of the Soviet Southern Ocean krill fleet. Selected Scientific
Papers, 1988 (SC-CAMLRSSP/5), Part . CCAMLR, Hobart, Australia: 127-235.
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5.34 The modd predicted a tota catch of 9600 tonnes per vessdl over a four-month period.
This tota, and the digtribution of catches predicted by the modd, agreed well with the generd leve
and digtribution of catches from other fishing nations in Subarea 48.1 reported to CCAMLR.

5.35 Severd management scenarios were conddered by the paper.  Prohibiting catches within
50 km of the South Shetland I1dands from December to March caused a 24% reduction in catch.
Prohibiting catches within 100 km of Elephant Idand caused a 15% reduction in catch, but the same
redtriction a Livingston Idand led to an increase of 39% in catch. Closing the latter two zones in
dternate years would maintain the cach a its origind leve, but woud have the effect of
concentrating dl the catch in the area which was open.

5.36 TheWorking Group commended the Secretariat for the preparation of the document in such
atimely manner. It was agreed that the modd was a good firgt atempt and that it could serveasa
bass for further developments.

5.37 It was noted that mean catch rates were substantidly larger at Elephant Idand than at
Livinggon Idand. This suggests that krill fishermen should be more successful if they fished only a
Elephant 1dand but in fact fishing occurs at both locations. Severd reasons were suggested why
both locations are fished:

()  fishermen may not maximise caich raes but catch only the amount that can be
processed;

(i) actud catch rates in an area during a fishing season may vary substantidly from the
mean rate (i.e, krill abundance may be low in an area during part of the season); and

(i) other factors, such as the presence of sdps or searice, may condran successful
fishing.

5.38 Sinceactud CPUEratesin an aeamay differ substantidly from the mean CPUE rate during the
fishing season, it would be useful to have fine-scale data from vessals operating in different areas
during the entire season to enable the model to be refined.

5.39 The Working Group noted that it would dso be vauable if information were available from
the fishery concerning specific effects likdy to serioudy impact on the fishery as a result of closing
localised areas in Subarea 48.1. This information would include such factors as economic
condderations, product quality, and congtraints on fishing operations (e.g., induced by vessas having
to move from ice-free to ice-bound areas).

145



5.40 Findly, the Working Group noted that management options consdered to date have been
basad predominantly upon datigtica area divisons. As indicated at previous meetings, it may be
necessaxry to include congderation of krill “functiond” ecologicd units (WGKrill-93/37) in future
investigations of management gpproaches to address the potentid problem of overlap between the
fishery and localised predators.

Liaison withwG-CEMP

541 At its 1992 medting, the Scientific Committee recognised that a flexible scheme for
desgnating specific management areas, fishing grounds or areas of specific ecologicd interest is
required (SC-CAMLR-XI, paragraph 2.108). The Committee further directed that waGkrill and
WG-CEMP should continue their close liason on the development of a feedback management
procedure to take account of information on interactions among krill, krill predators, the fishery and
the environment (SC-CAMLR-XI, paragraph 2.109).

542 The Working Group recognised the utility of information on investigating predator/prey
interactions presented in severd documents (VGKirill-93/7, 14, 37, 43, 47 and WG-CEMP-93/4). The
Working Group encouraged additional interaction between the two groups to further develop
information (see below) for use in predator/prey interaction models.

5.43 Inaddition, little information is avallable concerning predator/prey interactionsin other areas
(e.g., Subareas 48.2, 48.3 and Statistical Area58). Therefore, the Working Group suggested a high
priority be placed upon obtaining this information.

544 Severd specific areas where interaction between the two groups would benefit have dready
been identified e sawhere in this report (see paragraph 6.23).

545 The Scentific Committee had adso encouraged Members to develop models to evaduate the
datistical performance and cost-effectiveness of possible experimental harvesting regimes designed
to diginguish between naturd vaidaion in predator peformance and effects due to fishing
(sc-cAMLR-XI, paragraph 6.10). No submissions on this topic had been received but it was pointed
out that the continuing development of the potentid yield and krill- predator interaction modes will
enable future progress on this matter.
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ADVICE ON KRILL FISHERY MANAGEMENT

Precautionary Limits on Krill Catchesin Various Aress

Edtimates of Potentia Yield

6.1  The standard approach which has been adopted in the past by the Working Group for
esimating the potentid yield (Y) of krill in an area has been to multiply an estimate of krill biomass
for the area (which is taken to reflect a pre-exploitation level B,) by afactor gi.e., Y=0gBo. A
modd of krill population dynamics (discussed in paragraphs 4.55 to 4.64, above) is then used to
predict theimplications of different choicesof g for future krill spawning biomass levels.

6.2 It was noted that consderable progress had been made since the previous meeting in regard
to the components of thisformula. There was now agreement concerning the best estimate of B, for
Subareas 48.1 + 48.2 + 48.3 obtainable from the FIBEX data (paragraph 4.27), and the formulae
and associated computer code used to predict the consequences of dternative choices for the vaue
of g had been validated.

6.3 Indiscussons, two vaues of gwere suggested as gppropriate for estimating potentid yield:
g= 01 and g=0.165 The implications of these dternatives for future krill spawning biomass
levels, expressed as proportions of median levels in the absence of exploitation, are as follows.

(These reaults are taken from the cdculations of WG-Krill-93/42, and apply to fishing conducted
throughout the year; of the three fishing seasons examined in that paper, such whole-year fishing was
congdered to best reflect the current practice in the krill fishery.)

Stidic g =01 g =0.165

Probability of biomass falling below
0.2 over 20-year harvest period 0.02 0.10

Biomass leve a the end of 20 years.
median 0.78 0.62

lower 5% -ile 041 0.24

WG-Krill-93/42 showed that results for values of g in this range are rddively insengtive to dternative
fishing seasons, and to a number of other variations of the krill population dynamics modd.
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6.4 Thechoice of g = 0.165 is conastent with the criterion used previoudy by the Working
Group for selection of thisvaue: a 10% probability that the krill spawning biomass fdls below 20%
of its median pre-exploitation level over a20-year period of harvesting.

6.5  Some account should also be taken of the Commission’s agreed concepts (SC-CAMLR-1X,
Annex 4, paragraph 61) in relation to operationd definitions of Article11. The firgt of these concepts
is that the am should be to keep krill biomass a& alevel higher than if only single species harvesting
congderations were of concern (which would typicaly be about 50% of the median pre-exploitation
level). The second concept indicates that, given the fluctuations induced in the krill spawning
biomass as a result of recruitment variability, the lower tal of this spawning biomass digtribution
needs to be taken into consderation as well. Accordingly, results for the median and lower 5% -ile
of this didribution are given in the table in the preceding paragraph. It is to be noted that these
cdculaions incorporate the consequences of survey sampling variance in the etimate of krill
biomass B,,.

6.6 A case can be made for the choice of g= 0.1 at the present time, on the grounds that the
associated spawning biomass digtribution gtatistics reflected in the table in paragraph 6.3 would
certanly seem conggtent with the agreed concepts associated with Article 11, as referenced in

paragraph 6.5.

6.7 It wasnoted that afirmer choice of avaue for gin the context of Article 11 would be possible
only after further devdopment of the recently initiated krill-predator modelling studies (paragraphs
5.12 10 5.16). Vaues suggested at present for g should certainly be reconsidered once such studies
are sufficiently advanced.

6.8  Other factors to be taken into account in consdering estimates of potentia yield for krill at
thistime are that:

() theedimatesof B, from FIBEX are now some 12 yearsold;

(i) predictions of datigticd digtributions of krill biomass for different g vaues reman
based on educated guesses for ranges of certain biologica parameters - data-based
estimates for these parameters will be available for the 1994 mesting of the Working
Group (see paragraphs 4.65 to 4.83); and

@) it will be possble to teke these estimates, together with other refinements of the krill
population dynamics mode (see Appendix E), into account in providing improved

predictions for various choices of g, at the 1994 meeting.
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6.9  Taking cognisance of al these points, the Working Group bdlieved that a this time arange of

potentid yield estimate (Y) should be provided for each Statistical Area, based upon the best
edimate of B, for that area and the two vaues put forward for g The current best estimates of

potentia yidd are therefore as follows, and are shown together with the preliminary catch levels
reported for the 1992/93 season for comparative purposes.

ArealDivision Bo (106 tonnes) g (106 tonnes) 1992/93
g=0.1 g=0.165 Catch (106 tonnes)
48.1+ 482+ 483 30.8 308 - 508 0.08
48.6 4.6 046 - 076 0
58.4.2 39 039 - 064 0

Immediate substantial increases in these present catch levels are not anticipated (see paragraphs 3.3
to 3.12).

6.10 Attention is drawn to the fact that fishing took place in Divison 58.4.1 during the 1992/93
season, but that no range of potentia yield estimates is provided for this divison in the preceding
table because of the absence of any survey in thisdivison.

6.11 Priority should accordingly be given to planning a survey of Divison 58.4.1. Asthisdivison
is large, some subdivison may be necessary because of logigticd condraints. Information (eg.,
regarding the operationa areas of the past and present fisheries in this Division) should be provided
at the Working Group’'s next mesting to dlow this matter to be addressed.

6.12 Revisons of the exiging B, estimate for Division 58.4.2, together with another estimate from

a subsequent survey in part of this Divison, should be available for consderation a the Working
Group's next mesting.

6.13 Moadifications of Table 5 of the report of the Working Group’'s 1992 meeting, which
presented various options for alocating a precautionary catch limit for this Statistical Area amongst
its congtituent subareas, were necessary due to the revisons of the FIBEX estimates of biomassin
Statistical Area48. These amendments are reflected in Table 5.

Possible Ecologica Effects of Catch Limits

6.14 This matter is discussed in paragraphs 5.33 to 5.40 above.
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Refining Operationd Definitions of Artidel!
Formulation of Policy Questionsto Commission

6.15 The Commisson has dready agreed to four concepts in this regard (SC-CAMLR-1X, Annex
4, paragraph 61). As indicated in paragraph 6.5 above, the present method used to provide
estimates of the potentid krill yield is dready able to take some account of the firgt two of these
concepts.

6.16 The process of moving from these concepts to operationd definitions which relate directly to
management advice, has sarted with the initiation of models of krill predator interactions (paragraph
5.12 to 5.16 above), but it will probably be some time yet before these modes are sufficiently

developed to be relied upon to provide the quantitative information required. The ultimate definitions
themsdves may be of a composite nature, including the satisfying of multiple criteria; for example,

criteria for each of the three statistics reported in the table in paragraph 6.3, rather than a criterion in
terms of one of these only.

6.17 It was conddered that the best gpproach to seeking advice from the Commission on this
matter would be to offer a specific range of dternatives, together with the anticipated consequences
of each, and to ask the Commission to indicate its preference amongst these. Consderation should
be given to the formulation of questions to the Commisson in this manner a the next meeting of the
Working Group.

6.18 The Commisson's atention should also be drawn to the fact that advice from the Scientific
Committee on best estimates of, say, the potentid yield of krill will change from one year to the next
as the basis for the scientific caculations improves with time.  Thus, for example, the range of
esimates for this yidd (in 106 tonnes) for Subareas 48.1 + 48.2 + 48.3 has changed over the past
three mesetings from 1.40-2.11 in 1991, to 0.69-2.14 in 1992, to 3.08-5.08 thisyear. Inthelight of
the levd of variability which this indicates, the Commisson may wish to consder the frequency
(annud or less regularly) a which it might wish to adjust precautionary catch limits (up or down) in
response to updated scientific assessments.

Other Possible Approaches and Their Development

6.19 Discussonin thisregard in reaion to the location, timing and intendty of krill fishing may be
found in paragraphs 5.1 to 5.10.



Daa Requirements

6.20 TheWorking Group discussed Table 6 from the report of the Group’s 1992 meeting, which
detailed these requirements at that time, in the light of subsequent developments reported at this
meeting. The resultant modified list of requirementsis gpopended as Table 6.

Future Work of wa-kiill

6.21 Points to be highlighted under this heading are further developments of the model used to
asess the potentiad yidd of krill, a workshop to evduate krill flux in Statigtica Area 48, the
implementation of future surveys, and development of Operationd Definitions of Article 11 in the
course of a continuing didogue with wG-CEMP. More details of these and other planned activities
may be found in Table 7, which was devedoped by the Working Group by updating the
corresponding table from the report of the previous meeting in the light of progress made through the
year.

6.22 Three adminigtrative points were dso rased under this agenda item. First, in future, papers
submitted to the Working Group must indicate on their cover page which agenda item they are
intended to address, and how they relate to the plan for future work detailed in Table 7.

6.23  Secondly, a preliminary agenda for a Joint Meeting of wG-Krill and wG-CEMPto be hdd in
1994 (C-CAMLR-XI, paragraph 6.15) will be drawn up by the Conveners in consultation with
members of the groups. The Conveners would attempt to draw terms of reference for the meeting
to be presented at SC-CAMLR-XII.

6.24 Thirdly, Members were asked to give consderation to the most gppropriate format for future
megtings of wWG-Krill and wWG-CEMP to fadilitate discusson of this maiter a the next Scientific
Committee meeting. Given the convergent nature of many of the matters under congderation by
these two groups, some form of combination of their annua meetings might be more gppropriate.
This exercise might profitably include areconsideration of WG-Krill’ s present terms of reference.
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OTHER BUSINESS

Exploratory Fisheries

7.1 At its 1992 meeting, the Commisson had agreed that it would be useful to develop a
procedure for evauating fisheries during their exploratory phase, and had requested the Scientific
Committee and its working groups to condder this matter during 1993 (CCAMLR-XI, paragraphs
4.32 and 4.33).

7.2  Inresponse to the Scientific Committee’ s request that Members develop and submit papers
outlining possible gpproaches to this issue (SC-CAMLR-XI, paragraph 3.51), a draft document has
been prepared by the us Deegation (CCAMLR-XI1/5). The authors indicated thet this draft was being
developed for submission to the Commission at its 1993 meseting, and was being made available now
to dlow review and comment by WG-Krill and WG-CEMP.

7.3  wGKrill consdered the draft document and agreed that it represented a useful gart in
responding to the requests of the Commission and Scientific Committee concerning exploratory
fisheries. Suggestionsfor refining the definition of “exploratory fisheries’ and for improving the clarity
of other dements of the draft were made to the authors, who indicated their intention to submit a
revised draft to WG-FsA, the Scientific Committee and Commission.

GLOBEC

74  Prof. J-O. Stromberg (Sweden) reported on the progress within the Internationd Global
Ocean Ecosystem Dynamics (GLOBEC.INT) program. The program which started as a us initidive
became internationd as the Scientific Committee on Oceanic Research (SCOR) in 1991 decided to
accept it as one of its mgor activities. It is now co-sponsored by 10C, ICES and PICES and to its
Southern Ocean component by SCAR. The scientific am of GLOBEC.INT is “to understand the effects
of physcd processes on predator-prey interactions and population dynamics of zooplankton, and
their relation to ocean ecosystems in the context of globd climate sysem and anthropogenic

change’.

7.5  During the meeting of the Southern Ocean Working Group the key scientific questions to be
addressed were formulated. These questions were formulated with regard to the ecology and

dynamics of zooplankton, top predators and their interactions and are listed in Appendix F. Full

details are given in the Report of GLOBEC.INT Southern Ocean Working Group.
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7.6  The GLoBEC Southern Ocean Working Group suggested that many of the questions be
examined within the context of a conceptua modd that would be developed for the Southern Ocean
prior to the development of afied program.

7.7 The GLoBEC Southern Ocean Working Group redlised the condderable overlgp with
interests in other internationd scientific groups, among those, CCAMLR and its Working Groups on
Krill and cemP, and decided to assume close contacts with these. Thereis condgderable overlgpin
membership between the GLOBEC Southern Ocean Working Group and waHKkrill.  This should
guarantee good liaison between the two groups and help ensure that duplication is avoided.

7.8  WGKrill agreed that dthough the specific ams of CCAMLR and the GLOBEC program are very
different there is a large area of common ground or common interest and there is a clear need for
interaction between cCAMLR and the GLOBEC Southern Ocean program.

7.9 It wasfdt that atwo-way process would be ussful and that cCCAMLR working groups should
make GLOBEC working groups aware of their areas or topics of top priority. The Working Group
a0 draws the Scientific Committee' s attention to the fact that there are likdly to be areas of overlap
between the work of these groups, and that liaison between CCAMLR and GLOBEC would serve to
reduce duplication and enhance the work of wG-Krill. Submission of papers describing the work of
GLOBEC should be encouraged for congderation under specific agenda items of future meetings of
WGKiill.

7.10 The Working Group further recommended that the Scientific Committee should consder
nominating an observer to the GLOBEC program. The work of wG-Krill would be greetly asssed if
this observer could be present at the Working Group's meetings in addition to those of the Scientific
Committee.

Bibliography of Antarctic Oceanography

7.11 The Working Group thanked the Secretariat for compiling this Bibliography (WG-Krill-93/11)
and Members for supplying the data for it. It was noted that the bibliography would continue to be
developed especidly in regard to its initiative towards a workshop on krill flux (paragraph 4.10),
which would atempt to synthesse much of the information contained in the papers listed in the

bibliography.

7.12 The Working Group was informed that the Bibliography can be obtaned from the
Secretariat either in Ascll format or as a bibliographic database in “Endnote’ format.
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ADOPTION OF THE REPORT

8.1  Thereport of the meeting was adopted.

8.2 In dosng the meeting the Convener thanked the rapporteurs, the various task group
conveners and the Secretariat for their support and hard work during the meeting. He aso thanked
the participants for the large number of submitted papers, their input and good humour throughout
the meeting. A substantive agenda had been addressed and the Convener indicated that many
worthwhile initiatives were now under way within wGKrill. This, in his opinion, isa srong indication
of the prevailing spirit of cooperation and friendliness which has come to characterise the Working
Group’'s meeting.

8.3  Findly, the Convener conveyed his, and the Working Group's thanks, to the local organisers
(Dr Naganobu and Mr Uno), the Fisheries Agency of Japan and the Japan Deep Sea Trawlers
Association, the Mariner’s Court Hotel and the Japanese Government for their hospitality.

84  Dr K.-H. Kock (Germany), Chairman of the Scientific Committee, echoed the above
sentiments, and expressed his thanks on behdf of the ccAMLR Scientific Committee.

8.5  MrE. de Sdas, Executive Secretary of CCAMLR, congratulated the Convener for conducting
the meeting in an efficient and productive fashion.



Table 1 Summary of fine-scale data from the krill fishery.

Nationality Subarea/ Y ear STATLANT Fine-scale %
Division Catch Catch
CHL 481 1987 4063 3886 9%
CHL 48.1 1988 5938 0
CHL 48.1 1989 5329 534 100
CHL 481 1990 4501 4501 100
CHL 481 1991 3679 3679 100
CHL 481 1992 6066 6 066 100
CHL 482 1987 123 123 100
DDR 48.3 1990 3% 0
ESP 481 1987 181 180 P9
ESP 48.2 1987 198 199 100
JPN 48.1 1988 71814 71817 100
JPN 481 1989 75912 75912 100
JPN 481 1990 33936 33936 100
JPN 481 1991 54720 54720 100
JPN 481 1992 61598 61607 100
JPN 482 1986 16 929 16929 100
JPN 482 1987 9826 9826 100
JPN 48.2 1988 1298 1298 100
JPN 482 1989 3016 3016 100
JPN 48.2 1990 1 0.22 22
JPN 48.2 1991 1924 1925 100
JPN 482 1992 272 263 97
JPN 48.3 1991 9606 9606 100
JPN 483 1992 12 405 12405 100
KOR 481 1987 1503 1503 100
KOR 48.1 1988 1111 0
KOR 48.1 1989 1615 1614 100
KOR 481 1990 4040 4040 100
KOR 481 1991 1211 1211 100
KOR 481 1992 519 519 100
KOR 482 1987 24 24 100
KOR 482 1988 44 0
KOR 482 1989 164 164 100
POL 48.1 1988 55 55 100
POL 48.1 1989 1823 1337 73
POL 481 1991 310 310 100
POL 481 1992 641 642 100
POL 482 1988 3059 3059 100
POL 482 1989 2732 2730 100
POL 482 1991 6020 6020 100
POL 482 1992 2742 2741 100
POL 48.3 1988 2101 2100 100
POL 483 1989 2442 2442 100
POL 483 1990 1275 1275 100
POL 483 1991 3241 3241 100
POL 483 1992 5224 5226 100




Table 1 (continued)

Nationality Subarea/ Year STATLANT Fine-scale %
Division Catch Catch
RUS 48.1 1992 8925 0
RUS 482 1992 100475 0
RUS 48.3 1992 42 295 0
SUN 48.1 1989 20875 20875 100
SUN 48.1 1991 4721 4721 100
SUN 482 1987 9731 9731 100
SUN 482 1988 890888 89888 100
SUN 482 1989 76494 76 4% 100
SUN 482 1990 220517 220517 100
SUN 482 1991 159313 159313 100
SUN 48.3 1988 188 391 189432 100
SUN 48.3 1989 203912 203912 100
SUN 48.3 1990 79698 79698 100
SUN 48.3 1991 110715 110715 100
SUN 486 1988 104 104 100
SUN 584.1 1990 1503 1503 100
SUN 584.2 1988 6490 6490 100
UKR 481 1992 636 636 100
UKR 482 1992 19697 19064 97
UKR 48.3 1992 41386 40 465 9%




Table2: Summary of historic Soviet/Russian krill datain Statistical Area48.

[Total = tonnes caught as reported on STATLANT forms; fine = percent of catch reported as fine-

scale data]
Y ear 48.? 48.1 482 483 484 485 48.6
1974 total 19139
fine 0
1975 total 41352
fine 0
1976 total 609
fine 0
1977 total 68 301
fine 0
1978 total 78 837
fine 0
1979 total 266 386
fine 0
1980 total 49439 173539 133774
fine 0 0 0
1981 total 89108 60540 135252 217
fine 0 0 0 0
1982 total 64 045 257 269 46 868
fine 0 0 0
1983 total 39 116 497 11480 735
fine 0 0 0 0
1984 total 53881 8440
fine 0 0
1985 total 101520 45335
fine 0 0
1986 total 224744 141 9%4
fine 0 0
1987 total 319 9731 254 480
fine 0 100 0
1988 total 893888 188 391
fine 100 101
1989 total 20875 76 494 203912
fine 100 100 100
1990 total 220517 79 698
fine 100 100
1991 total 4721 159313 110715
fine 100 100 100
1992 total 8925 100475 42 295 30
fine 0 0 0 0

Data sources for potential fine-scale reporting:

197410 1977: summary reports, located at VNIRO and AtlantNIRO
197810 1983: 15-day reports, located at VNIRO, AtlantNIRO, and Y ugNIRO
1984 t0 1992: magnetic tape, located at VNIRO




Table3: Estimates of flow in Statistical Area48.

Subarea Location Speed Direction Reference
(cm/s)

481 Deep 55-109 East SC-CAMLR-XI, Annex 4, Table 1
Deep 34-51 East SC-CAMLR-XI, Annex 4, Table 1
Deep 30.0-40.0 East SC-CAMLR-X, Annex 5, Table 1

Deep 12.8-16.0 East WG-KTill-93/38
Coastal 08-16 East C-CAMLR-XI, Annex 4, Table 1
Coastal 190 East C-CAMLR-X, Annex 5, Table 1
Coastal 5.0-100 East SC-CAMLR-X, Annex 5, Table 1

Coastal 37 West WGKTrill-93/38
Bransfield Strait 26.0-64.0 East SC-CAMLR-X, Annex 5, Table1

Bransfield Strait 199 East WG-KTill-93/38
482 Deep 58-125 East SC-CAMLR-XI1, Annex 4, Table 1
Coastal 0.8 East C-CAMLR-XI, Annex 4, Table 1
48.3 Deep 19-25 East SC-CAMLR-XI, Annex 4, Table 1
Deep 47-58 East SC-CAMLR-XI, Annex 4, Table 1
Deep 0.2 West SC-CAMLR-XI, Annex 4, Table 1

Deep 16.0 East WG-KTill-93/38

Deep 43-49 WGKrill-93/35

Coastal 42 WGKTrill-93/30

Coastal 10.0 WG-CEMP-92/32

Deep = surface currents over deep water (open ocean)
Coastal = surface currents over the shelf




Table 4: Results of the recal culation of krill biomass from the FIBEX cruises.

rA (gnTZ) Area Coefficient Biomass
(‘000 km?) of Variation (thousand
tonnes)

Detailsfor
Subarea48.1
Professor Sedlecki
(Bransfield) 219 201 377 638
Professor Sedlecki (Drake) 15 160.1 311 240
Itzumi (Bransfield) 159.6 265 19.7 4229
Itzumi (E Drake) 66.9 83 65.0 555
Itzumi (W Drake) 919 47 431 432
Walther Herwig (SW) 942 894 380 8420
Detailsfor
Subarea 48.2
Odissey (ScotiaA) 89.3 68.3 201 6103
Odissey (ScotiaB) 16.8 333 75 558
Eduardo L. Holmberg 82.8 838 349 6937
Walther Herwig (E) 356 56.5 40.1 2009
Combined results
Area4l
Walther Herwig (NW) 489 75 29.6 3658
Subarea 48.1 (excluding

Professor Siedlecki) 105.8 1289 240 13636
Subarea 48.2 64.5 241.9 181 15 606
Subarea48.3 59.7 253 380 1510
Subarea 48.1+2+3 14.3 30752
Subarea 48.6
Agulhas 80 576 230 4608
Divison58.4.2
Nella Dan + Marion Dufresne
+Kaiyo Maru 23 1711 320 393




Table5: Re-calculation of the percentages used for alocation of a precautionary catch limit for krill in

Statistical Area48 among the various subareas.

FIBEX Estimate Historical Catch Average of
1980-1992 Columns 1 and 2
plus 5%

Krill-predator interactions considered? N N N
Data availability? Y Y Y
Provisional allocations:

Antarctic Peninsula 48.1 39% 19% 34%

South Orkney Islands 48.2 44% 44% 49%

South Georgia 48.3 4% 37% 26%

S. Sandwich Islands 48.4 <0.01% 5%

Weddell Sea 48.5 <0.01% 5%

Bouvet Island region 48.6 13% 0.02% 12%




Table6:

Datarequirements. Thistableliststhe requests of wG-Krill-92, and adds additional requests of the Fifth Meeting of the Working Group.

Data Requested by WG-Krill-92

Data/Work Submitted

Data Requested by WG-Krill-93

Examination of the precision of estimates
of krill length/weight relationships

Demograhic data, especially as parameters
for the yield model

Influence of hydrography on krill
distribution

Length frequency data submission

Haul-by-haul data

Finer scale data submission

Number and capacity of fishing vessels

Estimates of biomass for ISRs

Monthly catch reporting

Data on amount and viability of krill passing
through a net

New dataon krill flux

Historical fine-scale catches

Secretariat requested to contact FAO
concerning catchesin Statistical Area4l
Minimum data requirements from acoustic
surveysrequired (SC-CAMLR-XI, Annex 4,
Appendix H)

Not done

WG-Krill-93/40, 44

WGKTill-93/22, 26, 28, 30, 33, 39

Length frequency datafrom Chile
and Japanese fishery

Chileonly

Japanese 10 nm x 10 nm data
reporting

Calculated at Workings Groups
1992 and 1993

Proceeding
1993/94

(see above)

Information provided by Russia
(paragraphs 3.16 to 3.21)

Done

Partial compliance

Continued requirement

Continued requirement (Appendix E)

Continued requirement for Workshop (paragraph 4.10 and Appendix D), and
continued submission to the Bibliography requested (paragraph 7.11)

Now established; continuing

Continued requirement

Now established; continued requirement

Continued requirement

Now established

Validation of assumptions of WG-Krill-93/34 recommended and validation of code
by Secretariat requested (paragraphs 3.36 and 3.38)

Progress on submission of historical fine-scale data encouraged (paragraph 3.20)

Continued requirement

Net haul density data shoud be submitted for calculation of DR (Appendix E)




Table7:

Future work requirements. Thistable lists the requests of WG-Krill-92, and adds additional requests of the Fifth Meeting of the Working Group.

Work Requested by WG-Krill-92

Data’lWork Submitted

Future Work Requested by WG-Krill-93

Operational definitions of Articlell

Further analysis of net haul and acoustic
datafor FIBEX

Models of functional relationships between
krill, predators, and fishery

Validation of potential yield model

Estimation of S;and correlation of M and
growth rate

Examination of effect of physical condition
and orientation on krill target strength

Survey designs

Analysis of fine-scale fisheries data

Further consideration of the Observers
Manual

Evaluate Composite CPUE I ndex

No progress
WG-Krill-93/20, 31, Table 4

WG-Krill-93/43

Done
WG-Krill-93/12, 13

WG-Krill-93/6, 21, 24

WG-Krill-93/5

WG-Krill-93/7, 10, 11

No comments

Paragraph 3.39

Continued requirement

Refinement of parameters and model of functional relationships (paragraph 5.17)

Further validation of R'M model and input parameters (Appendix E)

Further work, especially on upward-looking and multi-frequency transducers
encouraged (paragraphs 4.17 and 4.20)

An ad hoc group will correspond (organised by D. Miller) in the intersessional
period to investigate the problems of survey design and sampling regimes for krill
data (B, DR) required by WG-Krill (paragraphs 4.44 to 4.48)

Further detailed quantitative analysis of overlap of predators and fishery inall CCAMLR
areas requested of the Secretariat (paragraph 5.10)

Awaiting usein field

Methods of estimating search time for use in the Composite CPUE Index should be
investigated (paragraph 5.31)

The Composite Index should be used in conjunction with size/maturity state information
to infer within-season krill movement.




Table 7 (continued)

Work Requested by WG-Krill-92

Data/Work Submitted

Future work Requested by WG-Krill-93

Liaison between fishermen, biologists and
managers

Investigations of the scale and frequency
of surveys applicable to feedback
management approaches

Consideration of a near-synoptic survey
of Statistical Area48

Subdivision of results from existing
surveys in line with WG-Krill-92
(SC-CAMLR-XI, Annex 4, Appendix D)

Claification of noise margins and thresholds
for Prydz Bay surveys

Modelling to evaluate feedback control
management options and spatial effects
related to localised predator aggregations

Completion of precautionary catch limit
allocation table

None

None

Paragraphs 4.41 to 4.48

Done at Working Group
(Table5)

Continued requirement.

Continued requirement

(above)

Continued requirement

Continued requirement for reporting at the next meeting of WG-Krill

Continued requirement

Evaluate the statistical performance and cost-effectiveness of possible harvesting
regimes (paragraph 5.45)

A workshop on krill flux should be held in 1994 (paragraph 4.10)
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Figure 1: Average krill biomass density during January to March in the vicinity of

Elephant Island appears to be variable and may reflect the effects of variations in
year class strength according to Loeb and Siegel (1993).



AGENDA

Fifth Meeting of the Working Group on Kiill
(Tokyo, Japan, 4 to 12 August 1993)

Wecome
Introduction
0] Review of the Meeting Objectives
(it) Adoption of the Agenda
Review of Fisheries Activities
0] Fisheries Information
@ Data Submission (Fine-scale/Other)
(b) Catch Levels
(© Location of Catches
(d) Reports of Observers
0] By-catch of Young Fish
(i) Length Frequency/Haul-by-haul Data
@)  Useof Draft Observer Manua
(i) Other Information

(@ Fishing Escapement LossMortaity
(b) Development of cPUE Indices
(©) Future Fishing Plans

Edtimation of Krill Yidd

0]

Krill Hux in Statistical Area 48 and Other Areas
@ Immigration/Emigration Retes
(b) Residence Times
(© Influence of Hydrography
(d) Effects on Edimates of Yield
Egtimation of Effective Biomass
@ Techniques
() KRAM Project
@)  cpPuelndices
(b) Satidtical Area48

APPENDIX A



(ii)

)

(© Other Areas

(d) Future Near-synoptic Survey(s) in Statistical Area 48
(e Coallection of Other Essentid Data

Refinement of Yied Etimate Caculations

@ Evauation of Population Models

(b) Evaduation of Demographic Parameters

Review of Precautionary Catch Limits

@ Statisticd Area48

(b) Other Statigtical Areas

Ecologica Implications of Krill Fishing

0)

Location and Timing of the Fishery

€) Statistical Subareas 48.1 and 48.2

(b) Other Subareas

(© Rdation of Fishing to Krill Predators
0] Definition of Functiona Relaionships
(it) Status and Role of cPUE Indices

Effects of Management Measures on Krill Fishing

€) Krill Management Measures and Krill Predators

(b) Location, Timing and Intensty of Fishing

Liaison with WG-CEMP

@ Future Development of Management Measures
® Role of Experimental Fishing

Advice on Krill Fishery Management

0)

(i)

(i)
i)
V)

Precautionary Limits on Krill Catchesin Various Areas
@ Edimates of Potentid Yield

(b) Possible Ecological Effects on Catch Limits
Refining Operaiond Definitions of Artidlel

@ Formulation of Policy Questions to Commission
Other Possible Approaches and Their Development
Data Requirements

Future Work of wG-Kiill

Other Business

Adoption of the Report

Close of the Meting.



APPENDIX B

LIST OF PARTICIPANTS

Working Group on Kirill
(Tokyo, Japan, 4to 12 August 1993)

M. BASSON Renewable Resources Assessment Group
Imperid College
8, Prince’ s Gardens
London sw7 1INA
United Kingdom

J. BENGTSON National Marine Mamma Laboratory
7600 Sand Point Way NE
Seattle, WA 98115
UsA

D. BUTTERWORTH Department of Applied Mathematics
Universty of Cape Town
Rondebosch 7700
South Africa

W. DE LA MARE Audrdian Antarctic Divison
Channd Highway
Kinggon Tasmania 7050
Audrdia

|. EVERSON British Antarctic Survey
High Cross, Madingley Road
Cambridge CB3 OET
United Kingdom

K. FOOTE Indtitute of Marine Research
PO Box 1870 Nordnes
N-5024 Bergen
Norway

M. FURUSAWA Nationa Research Indtitute of Fisheries Engineering
Ebidai Hasaki-mechi
Kashima-gun Ibaraki-ken
314-04 Japan



. HATANAKA

. HEWITT

. HHRAMATSU

. HOLT

.ICHII

.KATO

. KAWADA

. KIM

. KIMURA

National Research Indtitute of Far Seas Fisheries
Orido 5-7-1, Shimizu

Shizuoka

Japan

USAMLR Program
Southwest Fisheries Science Center
PO Box 271

LaJolla, Ca 92038
USA

Nationa Research Indtitute of Far Seas Fisheries
Orido 5-7-1, Shimizu

Shizuoka

Japan

USAMLR Program
Southwest Fisheries Science Center
PO Box 271

LaJolla, Ca 92038
USA

Nationa Research Ingtitute of Far Seas Fisheries
Orido 5-7-1, Shimizu

Shizuoka

Japan

Japan Deep Sea Trawlers Association
No 601 Ogawa-cho Y asuda Bldg
3-6, Kanda Ogawa-cho

Chiyoda-ku, Tokyo 101

Japan

3-286-303 Shinmatsudo
Matsudo-<hi,
Chiba 270

Japan

Korea Ocean Research and Development Ingtitute
Ansan PO Box 29

Seoul 425-600

Republic of Korea

Toka Universty

Japan



K.-H. KOCK

V. MMARIN

M. MATSUZAWA

D. MILLER

Y. MIYANOHANA

M. NAGANOBU

S. NICOL

T. OGISHIMA

Ingtitut fir Seefischerel
Pdmaille 9

D-22767 Hamburg
Germany

INACH/Universdad de Chile
Depto. Cs. Ecologicas
Facultad de Ciencias
Casilla653

Santiago

Chile

Japan Deep Sea Trawlers Association
No 601 Ogawa-cho Y asuda Bldg
3-6, Kanda Ogawa-cho

Chiyoda-ku, Tokyo 101

Japan

Sea Fisheries Research Indtitute
Private Bag X2

Roggebaai 8012

South Africa

Nationa Research Indtitute of Fisheries Engineering
Ebidai Hasaki-mechi

Kashima-gun Ibaraki-ken

314-04 Japan

Nationa Research Indtitute of Far Seas Fisheries
Orido 5-7-1, Shimizu

Shizuoka 424

Japan

Audrdian Antarctic Divison
Channd Higway

Kingson Tasmania 7050
Audrdia

Nationa Research Indtitute of Far Seas Fisheries
Orido 5-7-1, Shimizu

Shizuoka 424

Japan



PHAN VAN NGAN Ingtituto Oceanogréfico
Universidade de S8o Paulo
Cidade Universtaria
Butanta 05508
S80 Paulo
Brasl

Y. SHIGEMATU Japan Deep Sea Trawlers Association
No 601 Ogawa-cho Y asuda Bldg
3-6, Kanda Ogawa-cho
Chiyoda-ku, Tokyo 101

Japan

K. SHUST VNIRO
17aV. Krasnose skaya
Moscow 107140
Russa

J.-O. STROMBERG Krigineberg Marine Biologica Station
Kristineberg 2130
S-450 34 Fiskebackskil
Sweden

M. SUITO Japan Deep Sea Trawlers Association
No 601 Ogawa-cho Y asuda Bldg
3-6, Kanda Ogawa-cho
Chiyoda-ku, Tokyo 101

Japan

V. SUSHIN AtlantNIRO
5 Dmitry Donskoy
Kaliningrad 236000
Russa

M. TAKAHASHI Japan Marine Fishery Resources Research Center
3-4, Kioi-cho
Chiyoda-ku, Tokyo
Japan

T. TAKAHASHI Japan Deep Sea Trawlers Association
No 601 Ogawa-cho Y asuda Bldg
3-6, Kanda Ogawa-cho
Chiyoda-ku, Tokyo 101

Japan



K. TAMURA

A. TOMITA

SECRETARIAT.

E. DE SALAS (Executive Secretary)
D. AGNEW (Data Manager)
G. MACKRIELL (Secretary)

Japan Deep Sea Trawlers Association
No 601 Ogawa-cho Y asuda Bldg
3-6, Kanda Ogawa-cho

Chiyoda-ku, Tokyo 101

Japan

3-51-508 Tobe-cho
Nishi-ku

Y okohama 220
Japan

CCAMLR

25 Old Wharf

Hobart Tasmania 7000
Audrdia



WG-KRILL-93/1

WG-KRILL-93/2

WG-KRILL-93/3

WG-KRILL-93/4

WG-KRILL-93/5

WG-KRILL-93/5Rev. 1

WG-KRILL-93/6

WG-KRILL-93/7

WG-KRILL-93/8

WG-KRILL-93/9

WG-KRILL-93/10

APPENDIX C

LIST OF DOCUMENTS

Working Group on Kirill
(Tokyo, Japan, 4 to 12 August 1993)

AGENDA
LIST OF PARTICIPANTS
LIST OF DOCUMENTS

GEOGRAPHIC ASPECTS OF EUPHAUSIA SUPERBA RESOURCES EXPLOITATION
R.R. Makarov (Russia)
(Submitted previoudy as WG-CEMP-92/31)

REQUIREMENTS TO KRILL ACOUSTIC SURVEYS
W.D. Teder (Russia)

THE PREPARATION OF RECOMMENDATIONS AND STANDARD PROCEDURES
FOR KRILL ACOUSTIC SURVEYS
W.D. Teder (Russa)

FURTHER ANALYSIS OF TARGET STRENGTH MEASUREMENTS OF
ANTARCTIC KRILL AT 38 AND 120 KHZ: COMPARISON WITH DEFORMED
CYLINDER MODEL AND INFERENCE OF ORIENTATION DISTRIBUTION
Dezhang Chu UsA), Kenneth G. Foote (Norway), Timothy K. Stanton
(UsA)

AN ASSESSMENT OF THE IMPACT OF KRILL FISHERY ON PENGUINS IN THE
SOUTH SHETLANDS
T. Ichii, M. Naganobu and T. Ogishima (Japan)

STATUS OF THE KRILL STOCK AROUND ELEPHANT ISLAND IN 1991/92 AND
1992/93

V. Loeb (Usa) and V. Siegd (Germany)

FINE-SCALE CATCHES OF KRILL IN AREA 48 REPORTED TO CCAMLR FOR
THE 1991/92 FISHING SEASON
Secretariat

KRILL CATCH DISTRIBUTION IN RELATION TO PREDATOR COLONIES 1987 TO
1992

Secretariat



WG-KRILL-93/11

WG-KRILL-93/12

WG-KRILL-93/13

WG-KRILL-93/14

WG-KRILL-93/15

WG-KRILL-93/16

WG-KRILL-93/17

WG-KRILL-93/18

WG-KRILL-93/19

WG-KRILL-93/20

WG-KRILL-93/21

BIBLIOGRAPHY OF ANTARCTIC OCEANOGRAPHY, HYDROLOGY AND
RELATED ASPECTS OF KRILL (EUPHAUSIA SUPERBA) DISTRIBUTION AND
MIGRATION
Secretariat

ESTIMATING KRILL RECRUITMENT AND ITSVARABILIITY
W. delaMare (Audtrdia)

MODELLING KRILL RECRUITMENT
W. delaMare (Audrdia)

PRELIMINARY MODEL OF KRILL FISHERY BEHAVIOUR IN SUBAREA 48.1
D.J. Agnew (Secretariat)

TROPHIC ECOLOGY OF DEMERSAL FISH COMMUNITIES IN WATERS TO THE
SOUTH OF ELEPHANT ISLAND, NORTH OF LIVINGSTON ISLAND, NORTH OF
ANTARCTIC PENINSULA AND EAST OF SMITH ISLAND, WITH NOTE ON THE
ECOLOGICAL ROLE OF THEKRILL

Masanori Takahashi (Japan)

A REVIEW ON THE FEEDING CONDITIONS OF THE BALEEN WHALES IN THE
SOUTHERN OCEAN
Akito Kawamura (Japan)

DISTRIBUTION OF SALPS NEAR THE SOUTH SHETLAND ISLANDS; THEIR
ECOLOGICAL SIGNIFICANCE IN THE AREA
J. Nishikawa, M. Naganobu, T. Ichii and K. Kawaguchi (Japan)

COMPARISON OF THE DISTRIBUTION OF PARTICULATE MATTERSAND THE
COMPOSITION OF PARTICULATE ORGANIC MATTER IN SUFACE WATERS
BETWEEN THE COASTAL AND OCEANIC AREAS OFF THE NORTHERN SOUTH
SHETLAND ISLANDSIN SUMMER

Akihiro Shiomoto and Haruto Ishii (Jgpan)

SOME IDEA OF NUMERICAL MODEL FOR ASSESSMENT OF EUPHAUSA
SUPERBA BIOMASS
Michio J. Kishi and Mikio Naganobu (Japan)

REPORT OF AN EXAMINATION OF THE ACOUSTIC DATA FROM RV
EDUARDO L. HOLMBERG COLLECTED DURING THE FIBEX STUDY
Inigo Everson (UK) and Adrian O. Madirolas (Argenting)

PREDICTION OF KRILL TARGET STRENGTH BY LIQUID PROLATE SPHEROID
MODEL
Masahiko Furusawaand Y ouichi Miyanohana (Japan)



WG-KRILL-93/22

WG-KRILL-93/23

WG-KRILL-93/24

WG-KRILL-93/25

WG-KRILL-93/26

WG-KRILL-93/27

WG-KRILL-93/28

WG-KRILL-93/29

WG-KRILL-93/30

WG-KRILL-93/31

WG-KRILL-93/32

WG-KRILL-93/33

HYDROGRAPHIC FLUX IN STATISTICAL AREA 58 OF CCAMLR IN THE
SOUTHERN OCEAN

Mikio Naganobu (Japan)

CHLOROPHYLL DISTRIBUTIONS AROUND THE SOUTH SHETLAND ISLANDS
Haruto Ishii, Taro Ichii and Mikio Naganobu (Japan)

ORIENTATION OF ANTARCTIC KRILL IN AN AQUARIUM
Y ashinari Endo (Japan)

CPUES AND BODY LENGTH OF ANTARCTIC KRILL DURING 1991/92 SEASON IN
THE FISHING GROUNDS NORTH OF LIVINGSTON ISLAND

T. Ichii (Japan)

NOTE ON RELATIONSHIP BETWEEN THE ANTARCTIC KRILL AND ANNUAL
VARIATION OF ICE EDGE DURING 1979 TO 1992
M. Naganobu and S. Kawaguchi (Japan)

NOTE ON MATURITY OF KRILL IN RELATION TO INTERANNUAL
FLUCTUATIONS OF FOOD EVIRONMENT IN THE SEAS AROUND THE SOUTH
SHETLAND ISLANDS

M. Naganobu and S. Kawaguchi (Japan)

ESTIMATES OF PRIMARY PRODUCTION BY ICE ALGAE AND
PHYTOPLANKTON IN THE COASTAL ICE-COVERED AREA NEAR SYOWA
STATION, ANTARCTICA

Hiroo Satoh, Kentaro Watanabe and Takao Hoshiai (Japan)

ENVIRONMENTAL GRADIENTS OF THE ANTARCTIC KRILL (EUPHAUSA
SUPERBA DANA) IN THE WHOLE OF THEANTARCTIC OCEAN
Mikio Naganobu and Y uzo Komaki (Japan)

WINTER GUT CONTENTS OF THE ANTARCTIC KRILL (EUPHAUSIA SUPERBA
DANA) COLLECTED IN THE SOUTH GEORGIA AREA
Y asuto Nishino and Akito Kawamura (Japan)

STATUS OF THE FIBEX ACOUSTIC DATA FROM THE WEST ATLANTIC
P.N. Trathan and |. Everson (UK)

AN ADDRESS TO CITIZEN' SMARINE SUMMIT
Inigo Everson (UK)

A NOTE ON THE CHLOROPHYLL MEASUREMENT BY SATELLITE REMOTE
SENSING IN THE ANTARCTIC OCEAN
T. Ogishima, M. Naganobu and S. Matsumura (Japan)



WG-KRILL-93/34

WG-KRILL-93/35

WG-KRILL-93/36

WG-KRILL-93/37

WG-KRILL-93/38

WG-KRILL-93/39

WG-KRILL-93/40

WG-KRILL-93/41

WG-KRILL-93/42

WG-KRILL-93/43

WG-KRILL-93/44

PEAK MORTALITY OF KRILL, FISHED WITH MIDWATER TRAWLS AND
FEASIBLE CRITERIA OF KRILL TRAWLSECOLOGICAL SAFETY
Yu. V. Kadilnikov (Russa)

KRILL DISTRIBUTION AND BIOMASS VARIABILITY WITHIN SUBAREA 483N
JUNE 1991

SM. Kasatkina, E.N. Tymokhin, P.P. Fedulov and K.E. Shulgovskiy
(Russia)

GROWTH OF KRILL AROUND THE SOUTH ORKNEY ISLANDSIN 1989/90
V.. Latogursky (Russia)

ON PROBLEM OF NATURAL SUBDIVIDING OF ANTARCTIC KRILL'S
GEOGRAPHIC AREA (AN APPLICATION TO THE MONITORING OF FISHING)
R.R. Makarov and L.L.. Menshenina (Russia)

FACTORS INFLUENCING ANTARCTIC KRILL DISTRIBUTION IN THE SOUTH
SHETLANDS
T. Ichii, H. Ishii and M. Naganobu (Japan)

ESTIMATION OF CHLOROPHYLL DISTRIBUTIONS OBTAINED FROM
SATELLITE IMAGES (NIMBUS-7/CZCS) IN THE ANTARCTIC OCEAN
Noritsuga Kimura, Yoshihiro Okada, Satsuki Matsumura and Y asuhiro

Sugimori (Japan)

KRILL LENGTH AND AGEAT MATURITY
V. Siegd (Germany) and V. Loeb (UsA)

ABUDANCE OF EUPHAUSIA SUPERBA IN THE WESTERN BRANSHFELD
STRAIT REGION DURING THE KARP CRUISE IN THE 1992/93 SUMMER
Seung-Min Choi and Suam Kim (Republic of Korea)

FURTHER COMPUTATIONS OF THE CONSEQUENCES OF SETTING THE
ANNUAL KRILL CATCH LIMIT TO A FIXED FRACTION OF THE ESTIMATE OF
KRILL BIOMASSFROM A SURVEY

D.S. Butterworth, G.R. Gluckman, R.B. Thomson and S. Chalis (South

Africa)

POSSIBLE EFFECTS OF DIFFERENT LEVELS OF FISHING ON KRILL ON
PREDATORS - SOME INITIAL MODELLING ATTEMPTS
D.S. Butterworth and R.B. Thomson (South Africa)

NATURAL MORTALITY RATES OF THE ANTARCTIC KRILL EUPHAUSA
SUPERBA DANA IN THE INDIAN SECTOR OF THE SOUTHERN OCEAN
E.A. Pakhomov (Ukraine)



WG-KRILL-93/45

WG-KRILL-93/46

WG-KRILL-93/47

WG-KRILL-93/48

WG-KRILL-93/49

WG-KRILL-93/50

WG-KRILL-93/51

OTHER DOCUMENTS

WG-CEMP-93/4

WG-FSA-93/8

CCAMLR-XII/5

ANTARCTIC KRILL, EUPHAUSIA SUPERBA DANA , DEMOGRAPHY STUDIESIN
THE SEAS OF SODRUZHESTVO AND COSMONAUTS (INDIAN OCEAN SECTOR
OF ANTARCTICA)

E.A. Pakhomov (Ukraine)

VACANT

PENGUIN FORAGING BEHAVIOR IN RELATION TO THE DISTRIBUTION OF
PREY
Donad A. Croll, Roger P. Hewitt, David A. Demer and John K. Jansen
(UsA)

BIAS IN ACOUSTIC BIOMASS ESTIMATES OF EUPHAUSIA SUPERBA DANA
TO DIEL VERTICAL MIGRATION
David A. Demer and Roger P. Hewitt (USA)

ACOUSTIC ESTIMATES OF KRILL BIOMASSIN THE ELEPHANT ISLAND AREA .
1981-1993

David A. Demer and Roger P. Hewitt (USA)

FISHES IN PELAGIC CATCHES IN THE VICINITY OF THE SOUTH SHETLAND

ISLAND DURING THE 6TH ANTARCTIC EXPEDITION OF RV KAIYO MARU,
1990/1991

Tetsuo Iwami, Taro Ichii, Haruto Ishii and Mikio Naganobu (Japan)

FISHES CAUGHT ALONG WITH THE ANTARCTIC KRILL IN THE VICINITY OF

THE SOUTH GEORGIA ISLAND DURING THE AUSTRAL WINTER MONTHS OF
1992

Tetsuo Iwami (Jgpan)

PARAMETERS FOR A MODEL OF THE FUNCTIONAL RELATIONSHIPS
BETWEEN KRILL ESCAPEMENT AND CRABEATER SEAL DEMOGRAPHIC
PERFORMANCE

Peter L. Boveng and John L. Bengtson (UsA)

STUDY OF BY-CATCH OF ANTARCTIC FISH JUVENILESAT KRILL EUPHAUS A
SUPERBA DANA FISHERIESIN THE SOUTH GEORGIA AREA IN 1992
E.A. Pakhomov and SA. Pankratov (Ukraine)

EVALUATING NEW AND EXPLORATORY FISHERIES
Delegation of the United States of America



SC-CAMLR-XI11/BG/3 REPORT OF A COORDINATION MEETING OF THE CONVENERS OF THE
WORKING GROUPS ON KRILL, CEMP AND FISH AND THE CHAIRMAN OF THE
SCIENTIFIC COMMITTEE

SC-CAMLR-X1/BG/13 ~ PROPOSALSON KRILL AGGREGATION MODEL PROJECT (KRAM PROJECT)
Delegation of Russa



APPENDIX D

TERMS OF REFERENCE FOR THE WORK SHOP
ON EVALUATING KRILL FLUX FACTORS

The Terms of Reference for the Workshop on Evauating Krill Hux Factors are as follows.

()  Determine the transport of water masses across boundaries of selected areas of ocean
in terms of velocity profiles normd to the boundaries, integrated over the depth range
0to 200 m.

(i) Determinekrill density along each of the selected boundaries.

(i) Udng information from (i) and (ii), caculate the passve krill fluxes across the
boundaries.

(iv) Determine the mean retention time of particlesin sdected smdl aress.

(v)  Propose methods for further studies on the question of krill fluxes.

CONCEPTUAL FRAMEWORK

2. A sdlected area consists of a dice of water 200 m deep.

velocity profile
9\‘

—~7
krill density profile
—— ] 200m
A \
boundary face
of area A

For each boundary face a norma velocity profile needs to be caculated, integrated over the depth
range 0 to 200 m. The convention will be: postive valuesinto area, negative vaues - outwards. The
veocity profile should idedly be given as an average vaue for each nautica mile of boundary.



3. A krill dengity profile for each boundary face should aso be caculated, integrated over the
same depth range, and at the same one nauticd mile boundary resolution. If possible, these should
be calculated for various times of the year.

4, The krill flux across each boundary is the product of the two profiles. It is not necessary or
expected that the net inward krill flux is equd to the net outward krill flux over the time-scde of
interest.

5. To invedtigate interannua varigbility in krill flux, both veocity and krill density profiles should
be calculated for as many years as possible.

6. The subareas for which these calculations are to be carried out are 48.1, 48.2 and 48.3, and
the smaler areas defined in Figure D.1. Veocity and krill dendty profiles are required dong the
boundaries for January to March in Subareas 48.1 and 48.2, and January to April, June and August
in Subarea 48.3.

Veocity and krill dendty profiles and mean retention times are required for each 0.5° latitude
1° longitude rectangle in the hatched aress, for the same months as the subarea of which they form
part.

7. Mean retention times of particles in the smdl areas desgnated in Figure D.1 should be
cadculated for asmany years as possible.

Regiond Definitions

Subarea 48.3 bounded by 50°S, 57°S, 30°W, 50°W

Subarea 48.2 bounded by 57°S, 64°S, 30°W, 50°W

Subarea 48.1 bounded by 60°S, 65°S and the northwest coast of the Antarctic Peninsula,
50°W, 70°W

Region A bounded by 52°S, 57°S, 30°W, 46°W

Region B coversthe whole of Subarea 48.2

Region C bounded by 60°S, 64°S, 50°W, 70°W excluding the area northwest of a line
between 62°S, 70°W; 62°S, 66°W; 61°S, 66°W; 61°S, 63°W; 60°S, 63°W.
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Figure D.1:  Atlantic Antarctic area showing regions where velocity and krill density profiles
are to be calculated.



APPENDIX E

YET FURTHER REFINEMENTSOF THE CALCULATION OF THE FACTORQ
RELATING KRILL YIELD TO SURVEY BIOMASSESTIMATES

1. Updated Estimatesfor M and s,

Attempts will be made to obtain further datasets for krill trawl surveys to which the
caculation nethods developed in WG-Krill-93/12 can be applied. It was noted that the BIOMASS
datasets had already been exhausted in this regard. The properties of each dataset to which the
analysisis gpplied will be documented carefully, so that any censoring which may be necessary at the
next wG-Krill meeting prior to the combination of results for different datasets, can be carried out on
the basis of objectively pre-defined criteria. [Respongbility: D. Agnew]

Cdculations will be carried out for any additional datasets obtained, and attempts will be
made to investigate the quantitative consequences of any bias arigng from net sdlectivity effects.
[Respongbility: W. delaMare]

2. Updated Estimates for Iy and Im

Length frequency datasets from various nationd fisheries will be examined to obtan
estimates of the parameters of the sdlectivity functions for each. Andyses of maturity data will be
examined in the same way to provide estimates of the parameters of the maturity function.
[Responghility: D. Agnew]

Modd caculations will be repesied for the revised estimates.  [Responghility:
D. Butterworth]

3. Sex Differentiation

To dlow for deliberate avoidance of gravid femaes by the fishery, the modd will be
sex-disaggregated. During the months of summer fishing (December to February), 20% by number
of mature femaes present a the sart of December will remain unavailable to the fishery. Whilein
standard caculations, spawning biomass will be calculated in terms of the maturity vs length function



for femdes, in this case results will be reported separatdy for maes and femaes, taking account of
the difference in maturity-at-length functions for the two sexes. [Responsbility: D. Butterworth]

4, Age Dependence of M

Caculations will be repeated under the assumption that M for ages 0, 1 and 2 is double that
for older ages. (This does not require modifications of the methods developed in WG-Kiill-93/13.)
[Respongihility: D. Butterworth, W. delaMare]

5. Growth Rate - Natura Mortality Correlation

A number (10 to 20) of species - preferably ones closdy reated to krill -for which both M
and the von Bertaanffy growth rate parameter k are reasonably well determined will be selected to
dlow esimation of the digribution of the k/M ratio. This gpproach will be used, given estimates of
M provided under 1 above, to generate associated vaues for the von Bertdanffy growth parameter
b usedinthekrill modd. [Responghility: M. Basson, D. Butterworth]

6. Vadidation

The dgebra and associated computer code for the methods developed in wWG-Krill-93/12 and
13 will be checked. The methods will dso be tested by application to a few smulated datasets.
[Responghility: D. Agnew, K. Hiramatsu)
7. Miscellaneous Aspects and Tests

Reaultsfor different g vaues for the new estimation technique [1 above] for whichM and s
are correlated, are to be compared with those from the existing method based on uncorrelated

vaues generated from uniform digtributions. [Respongbility: W. delaMare]

Unless specificdly necessary, dl caculations need be carried out for the summer (December
to February) fishing season option only.

All parties contributing to work on these further refinements are to report on progress in
February 1994. [Responghility: All]



All the computer programs required for these caculations are to be prepared so that they
may be run for updated estimates during the 1994 meeting of the Working Group. [Responghbility:
D. Agnew, D. Butterworth, W. delaMare]

The code for the computer programs will be cleared of extraneous comments, and
gopropriately documented, after the 1994 meeting. [Respongbility: D. Agnew]
Adjunct

The following data are required to caculate krill length densty didribution for determining
recruitment proportions.

1. Survey design [dtation ligt, haul type (oblique, horizontd, etc.), time of day].
2. Gear type, mesh Size, €tc.

3a Krill dengty in each haul by 2mm length dass (hauls with no krill must be included in the
data).

3b.  Thedataneeded to caculate the density:

. time the net was fishing, flow meter readings, OR volume filtered,

. mouth area of net;

. total weight of krill in the haul; and

. length frequency didribution of a sample and the weaght of the length frequency
sample, oRtotal numbers a length in the haul.



APPENDIX F

INTERNATIONAL GLOBAL OCEAN ECOSYSTEM DYNAMICS
(GLOBEC.INT) PROGRAM

GLOBEC.INT Scientific Steering Committee will set up the following Working Groups (WG):

()  waon Population Dynamics and Physical Vaiability (Dr D.H. Cushing, Chair);
@)  waon Sampling and Observation Systems (Prof. T. Dickey, Chair);
@)  waon Numericd Moddling (Prof. A. Robinson, Chair);
(iv) wGon PRUDENCE (dedling with old data);
(v)  wafor GLOBEC- Southern Ocean Program (Prof. J.-O. Strémberg, Chair);
() wafor iIcesGLOBEC Cod and Climate Program (Dr K. Brander, Chair); and
(vii)) wa for PCESGLOBEC Subarctic Pacific Program (Dr D. Ware, Chair).
2. The matters to be conddered by Southern Ocean GLOBEC with regard to zooplankton
(incuding krill) are:
. zooplankton overwintering strategies,
. seasond and geographicd variations in the digribution of Southern Ocean key
zooplankton species, especidly in rdation to the physics of the environment;
. factors affecting successful reproduction;
. factorsrdating to larva surviva and recruitment to the adult population;
. the digtribution of Southern Ocean zooplankton in relation to the distribution of food
biomass and reproduction;
and for predators:

effects of variability in the physica and biologicd environmerts on predator population
dynamics

the role of ice in affecting foraging performance, reproductive success and surviva of
top predators,

krill variability and its dlocation between severa top predator species,

the effect of predator foraging activities on dtering the digtribution and abundance of
krill; and

the nature of the functiond relaionships between krill availability and performance and
survivd of its predators.
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REPORT OF THE WORKING GROUP ON FISH STOCK ASSESSMENT
(Hobart, Australia, 12 to 19 October 1993)

INTRODUCTION

11 The meeting of the Working Group on Fish Stock Assessment (WG-FsA) was held at the
CCAMLR Headquarters, Hobart, Austrdia from 12 to 19 October, 1993. The Convener,
Dr I. Everson (UK), chaired the meseting.

1.2  The Convener welcomed participants to the meeting.

ORGANISATION OF THE MEETING

21 As in the pag, the Convener suggested that the required assessments be undertaken in
gndl task groups with periodic review, in the plenary, of the datasets and assessment and
management advice as they are developed by the task groups. The Working Group agreed with this

suggestion.

2.2 In accordance with established practice, al papers submitted to WGFSA prior to the start
of the meeting were accepted for consderation.

2.3 The report was prepared by Drs A. Congtable and W. de la Mare (Augrdia),
Mr D. Miller (South Africa), Drs C. Moreno (Chile), G. Parkes (UK), K. Sullivan (New Zedand),
D. Agnew and E. Sabourenkov (Secretariat), and members of the various assessment subgroups.

ADOPTION OF THE AGENDA

31 The Provisona Agenda was circulated prior to the meeting. The Agenda was adopted
with one amendment, the addition of sub-item “Generd Advice’ to Agenda Item 6 “Assessment
Work and Management Advice’. This was included to dlow for discusson of various management
issues of a generd nature and, in particular, high sees fisheries and straddling stocks, a topic to be
congdered by the Scientific Committee under its agenda item on the United Nations Conference on
Straddling Fish Stocks and Highly Migratory Species.



3.2 The adopted Agenda is included in this report as Appendix A, the List of Participants as
Appendix B and the Ligt of Documents presented to the meeting as Appendix C.

OBSERVATION AND INSPECTION

4.1 The Scheme of International Scientific Observation was adopted last year by the
Commisson. The pilot edition of the Scientific Observers Manual had been published and
digributed to Members. The Scientific Committee had decided, that on implementation of the
Scheme, the pilot edition of the Manud should be tested in the fidld as soon as possible and be
reviewed or updated whenever necessary.

4.2 The firgt, and currently only, observation under this Scheme was conducted in the 1992/93
season in accordance with an agreement between Chile and the UK (SC-CAMLR-X11/BG/4). Under
this agreement, a Scientific Observer nominated by the UK together with an observer nominated by
Chile, undertook scientific observations on board the Chilean longliner, Frio Sur 'V, fishing for
Dissostichus eleginoides in Subarea 48.4 (South Sandwich Idands).

4.3 Dr Moreno reported that the observers found the text of the Manua to be useful and easy
to follow. However, they dso found that the formats for collecting data given in the Manua were
difficult to use in the confined space and often short time available for making observations. They
adso had severd specific comments on Format 1B. The observers had, in fact, used a smplified
form devel oped on board to record a subset of the recommended information.

4.4 In this context, the Working Group recommended that a short introduction should be
added to a list of research priorities identified by the Scientific Committee for scientific observations
on commercid vessals and included in the next edition of the Manud. This introduction should
explain that observers are not required to conduct a full set of identified research tasks. The actud
list of tasks undertaken by an observer would depend on the type of vessd, the number of observers
involved and their professond sKills.

4.5 The Working Group commended the observers for ther efforts in implementing the
Observation Scheme.

4.6 In conclusion, the Working Group recommended thet in light of the limited experience
acquired so far in using the Manud, the formats should not be changed at this sage. A new edition
of the Manud should be consdered only after more information about its use in the field becomes
avalable.



REVIEW OF MATERIAL FOR THE MEETING

DATA REQUIREMENTS ENDORSED BY THE COMMISSION IN 1992

51 Various data were specificaly requested by the Working Group in 1992 (SC-CAMLR-XI,
Annex 5, Appendix D). Data submitted to the Secretariat in response to this request are listed in

Appendix D.

5.2 Catch and biologica information had been submitted from the two current fisheries for
D. eleginoides a South Georgia and the Kerguelen Idands.  Fine-scde data and length frequency
information from the 1992 crab fishery in Subarea 48.3 had dso been submitted. However, overdl
the submisson of data requested by the Working Group from previous fishing seasons was

disappoainting.

CATCH AND EFFORT STATISTICS

53 The Secretariat has experienced problems in adequately preparing STATLANT data
submitted by the 30 September deadline in time for WG-FSA’s condderation. Members had
therefore been requested to consider the implications of changing this deadline for the submission of
STATLANT forms to 31 August (COMM CIRC 93/38 dated 2 August 1993). The Working Group
agreed tha bringing the deadline forward should serve to improve availability of data from the most
recent fishing season for assessment purposes. Furthermore, no Members have objected to the
suggested change in dates.  Consequently, WG-FSA recommended that the annuad submisson date
for STATLANT forms should be changed to 31 August.

54 Hshing for D. eeginoides in Subarea 48.3 was undertaken by longline vessds from Chile,
Russa, Ukraine and Bulgaria. Data were reported to CCAMLR as pat of the requirements of
Conservation Measure 56/X1 by dl participantsin the fishery.

55 The Working Group discussed the fishery for the straddling stock of D. eleginoideswhich
was conducted in internationa waters by Chilean vessdls. WGFsA-93/21 provides a breakdown of
catiches in Chilean and internationa waters (as well as within Subarea 48.3) with reported postions
of longline hauls. A large number of reported longline catches came from areas immediately adjacent
to the boundaries of Subarea 48.3. It is presently not known whether vessals other than those from
Chile undertake fishing for D. eleginoides in waters adjacent to the cCAMLR Convention Area.



5.6 The Working Group consders that as assessment and management of the whole stock is
required, the question of straddling stocks fished within CCAMLR waters needs to be addressed

urgently.

5.7 Given the proximity of the fisheries in internationd waters (FAO Statidicd Divisons 41.3.2
and 41.3.3) to Subarea48.3, the Working Group aso requested the Scientific Committee to
congder the consequences of misreporting of catch information, both with regard to the risk to fish
gtocks in cCAMLR waters and to the credibility of stock assessment and management by the
Commisson.

5.8 A TAC of 3 350 tonnes was set for D. eleginoides a the 1992 Commission meeting. The
fishery was closed on 5 February 1993 when 2 886 tonnes had been reported caught; this resulted
in the totd catch fdling short of the TAC for the season. As no report was received from the
Ukrainian fishing vessd(s) a this point for the previous five-day period, a catch was assumed when
in fact none had been taken, triggering the closure of the fishery. The find fine-scale reports which
are assumed to be more accurate showed an additiona 104 tonnes above the catch reported in the
five-day periods, making atota reported catch of 2 990 tonnes.

5.9 Catch datistics were dso reported from Divison 58.5.1 (Kerguelen), 2 722 tonnes of D.
eleginoides taken by the trawl fishery (see paragraph 6.109).

510 The only other reports of finfish catches in cCAMLR waters came from a Chilean
exploratory fishing expedition in Subarea 48.4 (SC-CAMLR-X11/BG/4) and some Bulgarian longlining.
All positions of longline hauls within Subareas 48.3 and 48.4 had been reported and were presented
INWGFSA-93/27.

EXPERIMENTS AFFECTING CATCHABILITY

511 A Polish paper on water flow through trawl codends was discussed (WG-FSA-93/11). This
paper had previoudy been presented to ICES. The study shows that the design of meshes in the
codend could be improved on theoreticad grounds to ensure greater mesh opening efficiency and
better sdlectivity of the codend. The new design had not yet been rigged and tested. The Working
Group conddered that this was one of a number of possble solutions to the problem of mesh
sdectivity, however, future tank and seatrids will be needed to evauate the method further.



OTHER DOCUMENTS

512  The Working Group consdered 29 documents submitted to the meeting and 10 other
background papers. Those papers not reviewed in other sections of the report are briefly
summarised here.

Feeding

513  WGFSA-93/24 compared the diet and feeding intensity of Champsocephalus gunnari in
Subarea 48.3 from a number of years. Although the preferred diet is likey to be krill, low
abundance of krill in this area in 1991 may have led to replacement in the diet by the hyperiid
Themisto gaudichaudii. Evidence was presented that the shortage of krill in 1991 may have
resulted in poor gonad development of the fish in that spawning season.

Growth

514  The Working Group noted the importance of improving age determination methods for
Antarctic fish. WGFSA-936 described a vdidation study of the timing of annulus formation in
Notothenia corriicepst by scanning electron microscopy (SEm) and light microscopy techniques.
The sem was preferred to the other method. WG-FsA-93/7 described the use of the Bedford method
for preparing large numbers of otolith sections embedded in resin blocks, followed by etching of the
polished surface for SEM viewing (Bedford, 19832).

515  WGFsSA-93/14 reviewed the erly life higtory of D. eleginoides and compared the onset of
scae formation and early growth throughout the Convention Area.

Maturity

516  WGFSA-93/26 described ovarian maturation in N. corriiceps and found that the adolescent

phase lasts for about four years. It was noted that if such a pattern was present in exploited species
it would have implicaions in determining age a firs spawning.

1 Formerly N. neglecta

2 Bedford, B.C. 1983. A method for preparing sections of large numbers of otoliths embedded in black
polyester resin. J. Cons. int. Explor. Mer., 41; 4-12.



517  WGFSA-93/19 covered the didribution and interannua variation in larva fish asssmblagesin
Subarea 48.3 sampled off South Georgia by the British Antarctic Survey. It was noted that such
gudies would provide ussful information on the digtribution of larva fish for condderation with
respect to the impact of krill fishing on fish stocks.

Taxonomy

518 WGFsA-9325 presented evidence that Lepidonotothen sguamifrons, L. kempi and
L. macrophthalma arein fact one species (L. squamifrons).

Recruitment Variability

519  WGFSA-93/13 described the variability in abundance and size of juvenile Notothenia rossii
in relation to the not commercidly fished species N. corriiceps at Potter Cove, South Shetland
Idands from 1983 to 1992, sampled by trammel nets.

Biology of Electrona carlsbergi

520  WGFSA-93/17 detailed the trophic status of myctophids in the Southern Ocean ecosystem
and provided a preiminary estimate of the yearly consumption of zooplankton by E. carlsbergi.
WGFSA-93/18 discussed the digtribution of E. carlsbergi in Antarctic waters and the processes
which possbly control the migration of immature and mature fish. The Working Group considered
that full English trandations of both of these papers would be ussful.

ESTIMATES OF SEABED AREASWITHIN SELECTED DEPTH RANGES

521 Last year the Working Group had requested the Secretariat to refine previous estimates of
seabed areas of Statistical Area 48 (SC-CAMLR-XI, Annex 5, Appendix H) and to extend these
estimates to 2 500 m depth. In the past, such estimates have been caculated by manudly drawing
contours on charts containing al available soundings and then tracing or digitisng these contours to
edtimate areas.  This method was found to be extremely laborious, prone to operator error and
somewhat subjective. The estimates which can be made from these calculations are al'so constrained
by theinitial choice of depth ranges.



522 The Secretariat looked into dternative data sources avalable in a digitd form
(WGFsA-93/19). The use of digitd data should avoid most of the problems indicated above: once
written, the code is gpplicable to many different areas and depth intervas and the methodology is
objective. The Secretariat has conducted a pilot sudy using the digitised data set of the World
Ocean bathymetry (ETOP05) published on CD-ROM by NOAA/NGDC. A set of seabed estimates was
caculated for a section of the South Georgia area.

5.23 Thepilot study has established that unless more information on the precise data sources used
for the ETOPO5 data set becomes available, it would be difficult to validate the estimates obtained.

5.24 The Working Group decided that, at present, estimates of seabed areas obtained from the
digita database, for depths greater than 500 m would be of sufficient accuracy for fish stock
assessment purposes. These estimates will complement the existing estimates for depths less than
500 m. The Secretariat was asked, during the intersessiona period, to revise estimates published in
1992 (sc-CAMLR-XI, Annex 5, Appendix H) by adding estimates for depth ranges between 500 and
2500 m.

ASSESSMENT WORK AND MANAGEMENT ADVICE
NEW HSHERIES

6.1 In 1992, Chile natified the Commission of its intention to investigate a rew fishery for D.
eleginoides in the South Sandwich Idands (Subarea 48.4). The Commission adopted Conservation
Measure 44/x1 which would enable one Chilean vessdl to conduct exploratory fishing in this region,
with a catch limit of 240 tonnes. However, a fishing vessd from a non-member sate (Bulgaria)
conducted a longline fishery in the South Sandwich Idands from 18 November to 4 December
1992, prior to the opening of the fishery in Subarea 48.3, taking a total catch of 39 tonnes of D.
eleginoides. Bulgariaforwarded haul-by-haul catch and effort datafrom this vessel to CCAMLR.

6.2 A Chilean longline vessdl atempted to carry out the planned exploratory fishery in
February and March 1993, but the effort was abandoned after only a week, when it became
obvious that no commercia concentrations of fish were available. Only 395 kg of the target species
of fish were taken in seven hauls. The catch rate of 5.4 g/lhook was less than 1% of that found in the
fishery around South Georgia. A detailed report, based on data collected by Scientific Observers
from Chile and the UK on board the fishing vessd, was avalable to WGFSA (SC-CAMLR-X11/BG/4).
Haul-by-haul caich and effort and biologicd data from the caiches have been forwarded to
CCAMLR.



6.3 The available catich and effort data were used to estimate locd densty using the Ledie
method (Seber, 19853). The locations of hauls and the region of the shelf area considered to contain
the fishable stock of D. eleginoides in Subarea 48.4 is shown in Figure 1. The results in terms of
density and biomass are given in Table 1 below. About 70% of the fishable area of 2 150 n miles?
was fished by Chileen and Bulgarian vessds in 1992/93. Usng the yidd-per-recruit analyses
reported in SC-CAMLR-XI (Annex 5, paragraph 6.171) for D. eleginoides in Subarea48.3, gave an
estimated yield of 28 tonnes for Subarea 48.4.
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Figurel: Postion of caches by Bulgaia (L) and experimentd hauls by Chile (?) in
Subarea 48.4. ->->-> represents the estimated extent of the fishable shelf area. 3000
and 1 000 m depth contours are shown.

3 Seber, G.A.F. 1985. The Estimation of Animal Abundance and Related Parameters. Second Edition. Charles
Griffin & Co. Ltd., London: 654 pp.



Tablel:  Assessment summary for D. eleginoidesin Subarea 48.4 (South Sandwich Idands).

Biomass Area Densty
(tonnes) (nmiles?) (tonnes/n mile2)
Smdl area 1 (Bulgarian CPUE) 37.0 178 0.21
Smadl area 2 (Bulgarian CPUE) 52.0 434 0.12
Small area 3 (Chilean CPUE) 0.4 908 0.0004
Mean dengty on fishing grounds = 0.11 tonnes/n mile2
Totd area of fishable ground = 2150 nmile
Stock estimate at start of season = 235tonnes
Foa = 012
TAC = 28tonnes
Management Advice

6.4 The fishing grounds for D. eleginoides in Subarea 48.4 are around three of the South
Sandwich Idands, which lie on a narrow ridge which fals steeply into deep waters. Consequently,
the area of bottom suitable for fishing is limited, being confined mogtly to a smal plateau at the
northern end of the idand chain. The idands are not generdly consdered to be in aregion of high
marine productivity. They are dso considered to be at the extreme southern end of the range of D.
eleginoides. Consequently, the Working Group agreed that the prospects for developing a
commercid fishery for D. eleginoides in the region are very poor. In case there is any further
interest in exploratory fishing in the area, the Working Group recommends a TAC of 28 tonnes for D.
eleginoides in the South Sandwich Idands.

SOUTH GEORGIA (SUBAREA 48.3) - FINFISH

6.5 Summaries of the assessments presented in the following section are given in Appendix F.

Reported Catches

6.6 The catch history for Subarea 48.3 is shown in Table 2. The only finfish to be taken in this
Subarea in the 1992/93 season was D. eleginoides, athough other fisheries were open and TACs
had been set for E. carlsbergi (245 000 tonnes), and the midwater trawl fishery for C. gunnari (9
200 tonnes). All other directed fisheries were closed.



6.7

The longline fishery for D. eleginoides (3 350 tonnes TAC) was open from 6 December
1992 to 5 February 1993 and took 2 990 tonnesin thistime. A further 59 tonnes which appearsin
Table 2 was taken in July 1992 as part of a Russan research cruise.

Table2: Catches of various finfish species from Subarea 48.3 (South Georgia subareq) by year.
Species are designated by abbreviations as follows. kKcv (Paralomis spinosissima, SSl
(Chaenocephalus  aceratus), ANl (Champsocephalus  gunnari), SG
(Pseudochaenichthys georgianus) and E.C (Electrona carlsbergi), TOP
(Dissostichus eleginoides), NOG (Notothenia gibberifrons), NOR (Notothenia rossii),
NOs (Notothenia squamifrons), NOT (Patagonotothen guntheri). “Others’ includes
Rgiformes, unidentified Channichthyidae, unidentified Nototheniidee and other
Ogteichthyes.

Split

year| KCv sl ANl Gl ELC® TOP  NOG NOR NOS NOT Others  Totd

1970 0 0 0 0 0 0 0 399704 0 0 0 399704

1971 0 0 10701 0 0 0 0 101558 0 0 1424 113713

1972 0 0 551 0 0 0 0 2738 35 0 27 3351

1973 0 0 1830 0 0 0 0 0 765 0 0 2595

1974 0 0 254 0 0 0 0 0 0 0 493 747

1975 0 0 746 0 0 0 0 0 1900 0 1407 4053

1976 0 0 1290 0 0 0 4999 10753 500 0 190 28732

1977 0 203 93400 1608 0 441 337 7945 2937 0 146302 124611

1978 0 2066 7557 13015 0 635 11758 2192 0 0 403 37626

1979 0 464 641 1104 0 70 2540 2137 0 15011 o738b 24705

1980 0 1084 7592 665 505 255 8143 24897 272 7381 5870 56664

1981 0 1272 29384 1661 0 239 7971 1651 544 36758  1p97¢ 9167

1982 0 676 46311 956 0 324 2605 1100 812 31351 4901 89036

1983 0 0 128194 0 524 116 0 866 0 5029  q1q753d 146482

1984 0 161 79997 888 2401 100 334 3022 0 10586 4274 104742

1985 0 1042 14148 1097 523 285 2081 1891 1289 11923 4238 38517

1986 0 504 11107 156 1187 564 1678 70 41 16002 1414 32723

1987 0 33 71151 120 1102 119 2844 216 190 8810 1911 87882

1988 0 313 34620 401 14868 1809 5222 197 1553 13424 1387 737194

1989 0 1 21359 1 29%73 4138 833 152 927 13016 55 70160

1990 0 2 8027 1 23623 831 1 2 24 145 2 40148

1901 0 2 R 2 78488  gguqf 3 1 0 0 1 82423

1992 0 2 5 2 46960 37039 4 1 0 0 1 50678

1993 | 299 0 0 0 0 3" 0 0 0 0 0 3348

a Includes 13 724 tonnes of unspecified fish caught by the Soviet Union

b Includes 2 387 tonnes of unspecified Nototheniidae caught by Bulgaria

¢ Includes 4 554 tonnes of unspecified Channichthyidae caught by the GDR

d Includes 11 753 tonnes of unspecified fish caught by the Soviet Union

€ Before 1988, it is not confirmed that these were E. carlsbergi

f Includes 1 440 tonnes taken before 2 November 1990

9 Includes 1 tonne taken as research catch by the UK, 132 tonnes taken as research cch by

Russia before 30 June
h 59 tonnes taken by Russian research cruise July 1992, 2 990 tonnes by the longline fishery
December 1992 to February 1993.
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Dissostichus e eginoides (Subarea 48.3)

6.8 The tota catch of D. eeginoides for the period 6 December 1992 to 5 February 1993
was 2 990 tonnes, which was less than the TAC of 3 350 tonnes specified in Conservation Measure
55/X1. The reason for this shortfdl is due to a problem of projecting the closure date, described in

paragraph 5.8. Conservation Measures 56/X1 and 51/XI, relating to the reporting of catch, effort and
biologicad data, were aso in force.

6.9 The 1992/1993 fishing season for D. eleginoides was shorter than the previous one, not
only because of the problem with projecting the closure date, but dso because the efficiency of the

different fleets improved, with the CPUE increasing, especidly for Chilean and Russian vessds (Figure
2).
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Figure2:  cpUEfor the D. eleginoides fishery in Subarea 48.3 by 10-day periods (e.g., 91.12.2 =
second 10-day period [11-20] of December 1991).

6.10  Thetota effort during the season comprised one Bulgarian, two Ukrainian, two Russian

and between three and nine Chilean vesss, fishing for different periods as shown in Figure 3. The
tota effort was Smilar to the 1991/1992 season (in accordance with Conservation Measure 55/X1).
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Figure3: Number of vessdsinvolved in D. eleginoides fishing in the 1992/93 season, Subarea
48.3.

Review of Catch and Effort Data
Catch Location from Fine-scale Data

6.11  The podtion of al caiches by Russa, Chile, Ukraine and Bulgaria is shown in Figure4.
The fishery took place around Shag Rocks and South Georgia, as was the case in the 1991/92
season.  The depth of fishing was also Smilar to the last season, ranging from 500 to 2 000 m with
highest effort between 1 300 and 1 400 m depth.

6.12 In addition, two fishing dtes located in the high seas adjacent to Subarea 48.3 were
exploited by the Chilean fleet. Datareating to these fishing grounds were reported in WG-FSA-93/21.
In the northern bank the tota catch was 1 958 tonnes and in the western Rhine Bank the catch was
2 036 tonnes.  Since these two fishing grounds are contiguous with Subarea 48.3, it was suggested
that the fish taken on these grounds belong to the same stock as that found within Subarea 48.3.
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Figure4: Pogtion of catches of D. eleginoides by Chile, Russa, Bulgariaand Ukraine in Subarea
48.3 and adjacent waters (! ).

Reviaw of Other Data

6.13 A subgantid review of biologicd information was undertaken in last year's assessment.
No new estimates of biological parameters for D. eleginoides were received, and the values
accepted by the Working Group last year were used in the assessments.

Assessment Work

6.14  The data over saverd years, plotted in Figure 2, indicate some decline in CPUE, dthough
there are a0 indications of increasing efficiency, particularly in the last season, and particularly for
the Russian fleet. An examination of thetotal CPUE data for the most recent season did not show any
declining trend within the season. However, this is not unexpected, because the likely effect of
pooling different vessals, possbly using different hook types, and operating on different fishing
grounds, is to obscure trends in CPUE. Moreover, the usud fishing pattern is for vessels to make a
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number of hauls in the same vicinity, which often results in declining catch rates, and then move to
another location which results in a sharp recovery in catch rate.

6.15 Estimates of abundance were calculated using the procedure adopted last year (see
SC-CAMLR-XI, Annex 5, paragraphs 6.143 to 6.158 for a detailed description of the method and its
underlying assumptions) in which loca densties were esimated from the change in CPUE for a
number of dngle fishing vessds fishing in a smdl area over a limited period of time. A smple
regresson of CPUE againg cumulative catch is used to estimate the biomass in the small area a the
dart of fishing (modified Ledie’'s method - Ricker, 1975%). Identifying data suitable for this method
of andyssinvolves a detalled examination of the large volume of haul-by-haul data. Asaresult, only
the Chilean data could be andysed in the time available during the meeting. Since the Chilean fleet is
the largest, and has not increased its efficiency to a substantid extent (unlike the large increase in
efficiency snce last season obsarved for the Russan vessdls), it is likely that the Chilean datawill be
representative for the sock on the fishing grounds. The catch rates for the Bulgarian vessd are much
lower than the Chilean vessdls, and s0 it is lesslikdly that this vessdl will fish down the locd stock to
the extent required for reliable dengty estimation.

6.16  Theareafished was cdculated as that lying within a boundary which enclosed the reported
positions of the group of hauls. However, in some cases the reported postions fel within a very
gmal area, and in such cases the area was caculated as the area of a circle with a diameter of the
length of a longline plus one nauticd mile (to dlow for an end-effect). The particular end-effect
distance was selected because of the correspondence between the loca density estimates obtained
lagt year by the area enclosure method with those obtained using an assumed effective fishing width
for longlines of one nautica mile (see SC-CAMLR-XI, Annex 5, Table 11). Vessdsfrom the Chilean
fleet use alongline of approximatey 22 km in length, which resultsin a minimum areafished of 133 n
mile? per location. Thisis less than the arbitrary lower bound used in last year's andlysis of 200 n
miles?. Consequently, this year's abundance estimates will be dightly higher than they would be if
caculated using last year’ s lower bound. Improved estimates of the area fished would be obtained if
the bearing of the longline, or the positions of both ends of line were to be reported.

6.17  Three mgor fishing grounds within Subarea 48.3 were identified last year; one to the north
of South Georgia (SGN), one to the south (SGS), and another around Shag Rocks (SHG) (see Figure
4). The 1992/93 estimates of the loca dendty for each of these fishing grounds are given in Table 3,
adong with the extrgpolated biomass for each fishing ground. These dendity estimates are Smilar to
those estimated last year of 0.43 to 1.5 tonnes/n mile2 (SC-CAMLR-XI, Annex 5, paragraph 6.161
and Table 11), usng the same basic methods.

4 Ricker, W.E. 1975. Computation and interpretation of biological statistics of fish populations. Bull. Fish.
Res. Board of Canada, 191: 149-161.
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Table3: Locad dendty estimates for the three fishing grounds around South Georgia and Shag
Rocks, estimated usng Ledie€'s method with the locd change in cPUE for individud

fishing vesds
Number | Fishing Area Biomass | Density Mean SD cv Seabed | Biomass
of Hauls | Ground | Fished | (tonnes) | (ynpR) Density Area | (tonnes)
(nnP) (t/nm?d) (nnP)
5 GN 1330 96.89 0.73
5 OGN 133.0 226.84 171 122 049 4014 | 23749 2890.34
9 GS 1330 325.90 245
7 GS 133.0 487.76 367
6 GS 1330 139.96 105
5 GS 1365 164.98 121
4 GS 2457 39327 160 200 0.97 4840 | 32448 6476.17
6 SHG 1661.1 57.40 0.03
4 SHG 2705 13.66 0.05
5 SHG 28438 98.53 0.03
5 SHG 1330 126.40 0.95
9 SHG 164.6 154.87 0. 0.40 0.44 11034 | 33807 1359.53

6.18  The mean dengty for the fishable ground in the whole of the subarea is assumed to be
estimated by the mean of the locd dendty estimates on the recognised fishing grounds. The tota
biomass for the subarea is obtained by extrgpolation to the whole of the seabed area in the depth
range 500 m to 2 000 m in Subarea 48.3. The totd exploitable biomass estimate for the beginning
of the 1992/93 season is 10 700 tonnes. Given that this extrapolation assumes that the dendity of
fish outdde the currently recognised fishing grounds is the same as that within them, the biomass
estimates may tend to be biased upwards.

6.19  Smilar cdculations were made for the two fishing grounds outside the CCAMLR boundary
but immediatdy adjacent to Subarea 48.3. These results are given in Table 4 for the northern bank,
and Table 5 for the Rhine (western) Bank. If it is assumed that the fish on these banks are part of
the same stock found in Subarea 48.3, then the estimated exploitable biomass for the totad stock is
17 450 tonnes at the start of the 1992/93 season.




Table4:  Locd densty edtimates for the adjacent fishing grounds to the north of Subarea 48.3,
esimated usng Ledies method with the loca change in cPUE for individud fishing

vesss.

Number Biomass Areafished Dengty

of Hauls (tonnes) (nmilex?) (tonnesin mile2)
8 35.3 133 0.27
5 4.2 133 0.03
5 97.5 133 0.73
6 175.7 1436 0.12
6 868.4 133 6.54

Mean dendity = 1.54 tonnes/n mile?

Standard error = 1.12

Areaof fishing ground = 2 758 n miles?

Total biomass (1992/93) = 4 250 tonnes

Yiddfor Fy;=0.12 = 510 tonnes

Table5:  Locd dendty estimates for the adjacent fishing grounds to the west of Subarea 48.3
(Rhine Bank), estimated udng Ledi€s method with the locd change in CPUE for

individud fishing vessdls.
Number Biomass Areafished Densty
of Hauls (tonnes) (nmilex?) (tonnesin mile2)
6 544.8 1797 0.30
10 533.9 945 0.56
5 693.4 133 521
5 290.1 1256 0.23
5 180.0 133 1.35
3 225.2 133 1.69
4 200.0 133 151
5 472.0 133 3.55
Mean dendity = 1.80 tonnes/n mile?
Standard error = 0.57
Areadof fishing ground = 1387 nmiles?
Total biomass (1992/93) = 2 500 tonnes
Yiddfor Fy1=0.12 = 300 tonnes
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Population Projections

6.20 In order to cdculae the approximate ratio of the current stock biomass relative to the
unexploited stock leve, a ample, deterministic biomass projection mode based on the following
difference equation was used:

Bi+1 = 9Bt - Ct) « eM + aBo(l-eM)

where B is the biomass & the beginning of season t, C; isthe caich in season t, M is the natura
mortality (0.13), g is the proportiona increase in biomass of the survivors from fishing and natura
mortdity through growth to the start of the following season, and a is the proportion of annud
increment in biomass in the unfished stock which is due to recruitment. Thus, the second term in the

equation represents a congtant level of recruitment. The vaue of g is determined o that the
population has an equilibrium biomass B, in the absence of fishing.

6.21  Vaues of B and a were found such that the biomass trgjectory would pass through the

1992/93 hiomass estimate, and give a rate of increase in biomass in the absence d fighing in the
following year equd to the 1 exploitation rate of 0.12. This leads to an gpproximate estimate of

the stock depletion rdlative to the unfished stock level B, and a projected biomass at the sart of the
next fishing season, which is required to caculate the TAC.

6.22  Two projections were caculated, one usng the estimated biomass for Subarea 48.3
without consdering the possible component of the stock in the immediately adjacent fishing grounds,
and one in which the siock’s range includes these two areas. The results of both projections, with
corresponding yields, for the range of Fy 1 vaues givenin Teble 13 of WGFSA-92 (SC-CAMLR-XI,
Annex 5), are shown in Table 6. The calculations show that the stock is projected to have a current
biomass at roughly 30% of the unexploited level. Thisresult is not sengtive to the choice of whether
or not to include the biomass and catches from the adjacent fishing grounds. The yield, however, is
sengdtive to the vaue of M used in caculating Fp 1 (See SC-CAMLR-XI, Annex 5, Table 13). The

range of yieldsis 900 to 1 700 tonnes.
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Table6: Assessment based on the deterministic population projection passing through the

biomass estimate at the start of the 1992/93 season.

Subarea 48.3 Including Adjacent
Data Only Fishing Grounds

Initial biomass (1976/77) 31 600 tonnes 37 450 tonnes
Biomass start of 1992/93 season 10 700 tonnes 17 450 tonnes
Projected biomass 1993/94 season 8 980 tonnes 12 140 tonnes
a 0.45 0.54
g 1.076 1.064
1993/94 biomass, 1976/77 biomass 28.4% 32.4%
Yiddusng Fp; =0.10 900 tonnes 1 210 tonnes
Yiddusang Fp1 =0.12 1 080 tonnes 1 460 tonnes
Yiddusng Fp; =0.14 1 260 tonnes 1 700 tonnes

6.23  The Working Group recaled the concerns expressed |ast year about assessments obtained
using loca dengty estimates on the fishing grounds to extrapolate a biomass estimate for the whole
subarea. It dso recdled its concerns about the other assumptions relating to the nature of the CPUE
data, described in detall in WG-FsA-92. Nonetheless, the Working Group agreed that the assessment
presented here was the best scientific advice that it could offer a this time on yieds and the status of
the stock.

Management Advice

6.24  The Working Group noted that the stock projections indicate that the stock may have been
depleted to around 30% of its unfished abundance. Thisis below the level which would be attained
when the stock is fished a Ry 1, ad is gpproaching the level of depletion where the probability of
recruitment failure increases. The Working Group recommends that a substantial reduction in caich
is required to alow the stock to begin to rebuild. The Working Group noted thet the spawning
stock biomass depletion obtained when fishing & Fy 1 isaround 40%. Fishing at Fp 1 should dlow a

dow recovery in the stock towards thislevel.

6.25  Advice on possible TACs is complicated by the fact that the stock may be vulnerable to
fishing outsde the ccAMLR Convention Area. If the stock is considered only to be that found in
Subarea 48.3, a TAC in the range 900 to 1 260 tonnes is indicated. In this case, caich levels of
about 500 and 300 tonnes would be indicated for the stocks on northern and western fishing
grounds adjacent to Subarea 48.3 respectivey. If the fish on the adjacent fishing grounds belong to
the stock found in Subarea 48.3 then a higher TAC in the range 1210 to 1 700 tonnes could be
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contemplated, but a difficulty could arise in ensuring that the TAC would rot be exceeded due to
fishing on the adjacent fishing grounds outsde the cCAMLR Convention Area.

6.26  The Working Group noted last year that the TAC in 1991/92 was reached early in the
fishing season, and agreed then that further expanson in the number of vessdls taking part in the
fishery would not be gppropriate. This year, dthough the number of participating vessels remained
amilar to the number in 1991/92, the TAC was reached even earlier in the season due to increasing
efficency. If there is asubstantid reduction in the TAC, and there is no corresponding reduction in
vessel numbers, the TAC will be reached during a very short fishing season, which could introduce
complications into the CcPUE and other fine-scae data, with consequent deleterious effects on the
assessments. The Working Group noted that to avoid such problems any reduction in TAC should
a0 lead to areconsderation of the number of vessas operating in the fishery a any onetime.

Champsocephalus gunnari (Subarea 48.3)

Commercid Catch

6.27  TheTAcof C. gunnari in Subarea 48.3 for the 1992/93 season was set at 9 200 tonnes
(Conservation Measure 49/x1). There was, however, no reported catch of C. gunnari in Subarea
48.3 during the season. The fishery was closed on 1 April 1993 until the end of the Commisson
meeting on 5 November 1993 in accordance with Conservation Measure 49/X1. There has therefore
been no ggnificant commercid catch of C. gunnari since the 1989/90 season, during which 8 027
tonnes were taken.

Research Surveys
6.28  The Working Group received no reports of any research surveys designed to assess the
datus of the C. gunnari stock in Subarea 48.3 during the 1992/93 season. The Working Group
therefore had no new information from the 1992/93 season with which to update the assessment
undertaken at last year’ s meeting.

Background Documents

6.29  WGFSA-93/29 presented a revison of the catch-at-age of C. gunnari in Subarea 48.3
between 1976/77 and 1991/92. This revision was based on a more statisticaly reliable method for
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cadculaing age digtributions than has been used previoudy. The catch-at-age presented in WG-FSA -
89/8 and used subsequently by the Working Group was caculated by applying only two ageflength
keysto length digtributions over the period 1971/72 to 1988/89. An age distribution calculated from
a length digtribution and an age/length key derived from samples taken at different times can be a
biased representation of the true age distribution of the catch. Iterative gpplication of the age/length
key as described by Kimura and Chikuni (1987)° corrects this problem and provides unique
maximum likelihood estimates of age digtributions. The Working Group suggested that the revised
catch-at-age presented in WGFSA-93/29 be used for future assessment of the C. gunnari fishery in
Subarea48.3 using VPA.

Stock Assessment

6.30  Assessment of the C. gunnari fishery in Subarea 48.3 was attempted at last year’s meseting
usng VPA. The reaults of the vPA were not considered to provide a reliable representation of the
datus of the C. gunnari stock in the most recent years and were not used for estimating the level of
TAC for the 1992/93 season. The vPA predicted a large proportion of 4 and 5 year olds in the
population in 1991/92. These cohorts were rot detected in abundance during the 1991/92 survey
by the UK. The problems with the vPA arose from two sources; the assumption of constant M over
the period 1989/90 to 1990/91 when research surveys indicated a substantia drop in biomassin the
absence of substantia F, and contradictions between the year class strength in the commercia catch
at-age and that of the survey series used for tuning. The Working Group had insufficient time to
investigate these problems in detail a its 1992 meeting and resorted to usng the results of the
1991/92 survey as abasisfor projecting population size and potentid catch in 1992/93.

6.31  With no commercid catch and no survey in 1992/93 the Working Group was unable to
extend the time-scade of the vPA beyond that a last year's meeting (i.e, terminating in 1990/91).
The UK survey in January 1992 provides the most recent information on the status of the population.
This results in there being a high degree of uncertainty associated with any assessment of the
population size and potentid commercid catch in 1993/94.

6.32 In order to provide guidance for an appropriate level of TAC in 1993/94 the Working
Group decided to extend the projection made at last year's meeting by an extra year, incorporating
samulated recrutment levels to indicate the uncertainty in the assessment of population size.

S Kimura, D.K. and S. Chikuni. 1987. Mixtures of empirical distributions. an iterative application of the
age/length key. Biometrics, 43. 23-35.



6.33 In addition it was decided to re-run the vPA with the revised catchat-age presented in
WGFSA-93/29, tuned to a survey series re-cdculated usng the method described in WG-FSA-93/20.
This would provide an indication of the potentid for improvement in the performance of the vPa
resulting from the revison of some of the data inputs.

Survey Egtimates

6.34  Biomass estimates from a series of bottom trawl surveys (see Table 7) had been used to
tune the VPA at last year's meeting. For reasons discussed at previous Working Group meetings
(eg., SC-CAMLR-X, Annex 6, paragraph 7.46) abundance edtimates for South Georgia only
(excluding Shag Rocks) have been used. These biomass estimates were recalculated according to
the method provided in WGFSA-93/20. The results are presented in Table 7.

Table7:  C. gunnari survey biomass estimates - UK surveys 1989 to 1992, South Georgia only.
Estimator: Sample Mean MVUE*
Edimate cv (%) Edimate cVv(%) Lower CI Upper Cli
1988/89 survey - Professor Sedlecki
50-150 m 3384 75.6 1976 804 10 065
150-250 m 27 879 49.7 21 900 10101 73485
250-500 m 423 69.4 364 91 5 407
Total 31700 44.5 24 241 38.1 12 177 75 849
1989/90 survey - Hill Cove
50-150 m 1235 49.7 2482 392 175 652
150-250 m 93533 64.2 68 103 15 620 702 185
250-500 m 667 304 1504 368 24 929
Tota 95435 62.9 72 090 65.2 18951 576 718
1990/91 survey - Falklands Protector
50-150 m 5392 49.0 4294 2518 533
150-250 m 15126 15.2 21 522 12 052 49 837
250-500 m 1569 58.3 1295 566 5008
Tota 22 089 16.4 27111 25.9 17 163 55 506
1991/92 survey - Falklands Protector
50-150 m 2359 294 4276 1528 26 776
150-250 m 30522 20.9 33 096 21 417 60 472
250-500 m 4430 535 6 392 1638 86 930
Tota 37311 18.3 43763 214 28 997 124 747

*  MVUE = Minimum Variance Unbiased Edimate
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6.35 The dternative abundance estimates are of a dmilar magnitude to those presented
previoudy, however, those derived from surveys with patchy digtributions (1988/89 and 1989/90)
are about 24% lower, whilst those from surveys with more even digtributions of fish (1990/91 and
1991/92) are about 17 and 23% higher respectively. The decline in dbundance between surveysin
1989/90 and 1990/91 was therefore less when estimated by this method, but was till of the order of
60%.

VPA

6.36  Sx vPAs were run with the revised catch-at-age in WG-FSA-93/29, uang the verson of the
ADAPT program used by CCAMLR (FADAPTS). The details of the inputs to these runs are provided
in Table 8. The firg three runs were equivaent to the first three runs a last year's meeting (Sc-
CAMLR-XI, Annex 5, Table 5). Runs 4, 5 and 6 were tuned to a survey series, caculated usng
abundance estimates for 1989 to 1991 as in Table 7. The catch-at-age for Run6 was a
combination of the revised verson in WGFSA-93/29 and that provided in WG-FSA-91/27 for the period
1982/83 to 1985/86.

Table8:  vPA runsfor C. gunnari at WG-FSA-93 using revised catch-at-age (WGFSA-93/29).

Run Period Catch-at-age M Tuning Index Treatment
Number
1 1977 - 1991 | WGFSA-93/29, 0.48 | Surveys Unweighted
Table2b 1987-1991
Sample mean
2 1977 - 1991 | WGFSA-93/29, 0.48 | Surveys Inverse variance
Table2b 1987 -1991 weighting
Sample mean
3 1977 - 1990 | WGFSA-93/29, 0.48 | Commercid CPUE Unweighted
Table 2b 1983-1990
(WGFsA-91/27)
4 1977 - 1991 | WGFSA-93/29, 0.48 | Surveys Unweighted
Table2b 1987-1991
MVUE (1989-1991)
5 1977- 1991 |WGFSA-9329, | 048 | Surveys Unweighted
Table 2b 1987 - 1991 Standardised
MVUE (1989-1991) to 1 July
6 1977 - 1991 |WGFSA-9329, | 048 | Surveys Unweighted
Hybrid 1987-1991
MVUE (1989-1991)




6.37  Thesurveys used to generate the index for tuning are listed in Table 9.

Table9:  Source of survey data.

Season VessH Reference
1986/87 Professor Sedlecki SC-CAMLR-VI/BG/12
1987/88 Professor Sedlecki SC-CAMLR-VII/BG/23
1988/89 Professor Sedlecki Parkes, 1993*
1989/90 Hill Cove WGFSA-90/11
1990/91 Falklands Protector WGFSA-91/14
1991/92 Falklands Protector WGFSA-92/17

*  Parkes, G.B. 1993. The fishery for Antarctic icefish Champsocephalus gunnari around
South Georgia. Ph. D. Thesis. Imperia College of Science Technology and Medicine, London
University: 465 pp.

6.38  The methods and sampling equipment used during these surveys were amilar and have
been discussed at previous meetings (e.g., SC-CAMLR-X, Annex 6, paragraph 7.46). Despite
changes in the survey vessd between years, Table 9 was consdered by the Working Group to
represent the most consstent avallable series of surveys from which to generate an index of
abundance for tuning the VPA.

6.39 No satisfactory results were obtained from runs tuned to survey and CPUE indices together
because the indices are incompatible.

6.40  Totd abundance of fish age 3 2 years over the period 1976/77 to 1990/91 is illustrated in
Figure 5. Runs 1 to 5 show smilar patterns of abundance over time up to 1987/88. The CPUE
tuned run (Run 3) then indicates a dight increase, while the survey tuned runs al show a continued
drop in abundance. The survey-tuned runsindicate tota biomass of fish 2 2 years old in 1990/91 to
be in the range 40 000 to 67 000 tonnes.

6.41 Run 6 indicates much higher abundance than the other runs over the period 1977/78 to
1982/83. This run used a hybrid catch-at-age as described in paragraph 6.36. The catch-at-age
from WG-FsA-91/27 over the period 1982/83 to 1985/86 indicated substantially higher numbers of
older fish in the catch than estimated in the revised version (WGFsA-93/29), particularly with regard to
3 year oldsin 1983/84. The Working Group was unable to determine which of these was the most
accurate over this period.
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Figure5: Reaultsof vPA runsfor C. gunnari in Subarea 48.3.




6.42 Run 1 (survey tuned) is compared to its equivaent VPA run made at last year’s meeting
(sc-caMLR-XI, Annex 5, Table 5, Run 1) in Figure 6. The abundance over time estimated by the
revised VPA was generdly lower than previoudy esimated. The pattern of change in totd
abundance over time was, however, broadly smilar to those shown a last year's meeting with
marked peaks in biomass in 1982/83 and 1986/87. Minor differences were noted, such as the
lower biomass in 1986, which is condgent with the low commercid catch in that year
(11 107 tonnes).

6.43  Therecruitment of 1 year olds over the period of the vPA isilludrated in Figure 7. The big
1987 year class (1 year olds in 1987/88) shown by previous vPA does not appear (e.g., SC-
CAMLR-X, Annex 6, Figure 4). The current VPA indicates that the year class spawned in 1984/85
has been the strongest cohort in recent years. This gppeared strongly in both the commercial
catches (2 year oldsin 1986/87 and 3 year olds in 1987/88) and in the survey index (2 year oldsin
1986/87). Run 6 again showed very different results to the other runs due to differences in the
catch-at-age between 1982/83 and 1985/86.

BB EEE

1977 1979 1981 1983 1985 1987 1989 1991

Figure6: Run 1 of the vPA for C. gunnari in Subarea 48.3: results obtained in 1992 are
compared with the results obtained at this year’s meeting (1993).
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Figure7.  Recruitment of C. gunnari (1 year olds) from VPA runs.

Proportiondity Coefficient (q) from the Surveys

6.44  There has been discussion at previous Working Group meetings suggesting thet the q (the
constant of proportionality between the index and absolute abundances’) of biomass estimates of
C. gunnari from bottom trawl surveys is likely to be less than 1 (eg., SC-CAMLR-1X, Annex 5,
paragraphs 114 to 116). Average values of q by age varied between survey tuned VPA runs as
indicated in Table 10.

Table10: Averagevauesof q by agefor vPA runson C. gunnari, Subarea 48.3.

Age Run1 Run 2 Run4 Run5 Run 6
2 0.42 0.21 0.46 1.0 0.46
3 0.85 0.28 0.84 1.35 0.84
4 0.61 0.29 0.61 0.82 0.61
5 0.37 0.24 0.51 0.38 0.51

6 Index = q » absol ute abundance
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6.45  Waeghting the survey index by the inverse of the variance of the survey biomass estimate
(Run 2) resulted in lower gs compared to unweighted runs, due to the severe down weighting of the
large 1989/90 survey edimate. The effect of this down-weighting was therefore to increase
estimated abundance in recent years compared to other survey tuned runs (Figure 5. Run 5
produced the highest estimates of g, with values ranging from 0.38 (age 5) to 1.35 (age 3). For Run
5 the survey index was standardised to 1 July to account for betweenyear differencesin the size of
the reported commercid catch taken between the start of the split-year and the time of the survey.
These differences have been subgtantial: 10 500 tonnes, 19 900 tonnes and 21 356 tonnes in
1986/87, 1987/88 and 1988/89 respectively, but negligible in 1989/90 and 1990/91 (Parkes,
19927). The Working Group therefore considered that the standardised index used in vPA Run 5
was the most redigtic basis for tuning the analyss.

6.46  The precidon of the estimates of g and F estimated by the vPA asindicated by the cv was
of the order of 20 to 30% for the former and 40 to 50% for the latter. These figures were generdly
much lower than those from VPASTun at last year’ s meeting.

Stock Projections

6.47  The vPa terminated in 1990/91. Stock size for years beyond this must be projected by
accounting for M, F and recruitment. The survey in January 1992 provides an independent estimate
of relative stock size for the 1991/92 season (this was not used for tuning the vPA). The projection
from the vPA (Run 5) was compared to this survey estimate, usng the q from the vPA to adjust the
latter to provide an estimate of absolute abundance. Recruitment for this projection was fixed as the
mean from VPA Run 5 over the period 1976/77 to 1988/89. The tota biomass of fish 3 2 yearsold
from the adjusted survey was 51 000 tonnes and that from the vPA projection was 72 000 tonnes.

6.48 Figure 8 compares the age digtribution of the VPA projection and the survey in 1991/92.
The survey reault is plotted both with and without the g adjusment. A smilar figure was presented
inlast year's Working Group report (SC-CAMLR-XI, Annex 5, Figure 2). Concern was expressed at
that meeting tha the vPA was predicting a sgnificantly greater proportion of 4 and 5 year old fish
than was observed during the 1992 survey. The prediction from the revised VPA a this year's
meeting was more in line with the 1992 survey, however, there is ill a much larger proportion of 4
year oldsin the vPA prediction than in the survey samples.

7 Parkes, G.B. 1992. Notes on the use of virtual population analysis for stock assessment of the mackerel
icefish, Champsocephal us gunnari (Lonnberg, 1906) in Subarea 48.3 for the 1990/91 and 1991/92 seasons. In:
Selected Scientific Papers, 1992 (SC-CAMLR-SSP/9). CCAMLR, Hobart, Australia: 49-79.
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Figure8: Comparison of age didributions of C. gunnari in 1992 derived from VPA projections
and the 1991/92 survey.

6.49  TheWorking Group considered that the vVPA based on the revised catch-at-age provides a
more congstent picture than previous analyses, but there remained some problems in recent years,
arisng from the marked decline in abundance shown by the research survey in 1992 (SC-CAMLR-XI,
paragraph 3.56), which was not explicitly taken into account by the vPA.

6.50 The vPA terminaed in 1990/91, leaving three years between the most recent estimates
from this source and the season for which an assessment is required (1993/94). The Working
Group congdered that using the vPA results for projecting forwards in time would be arisky method
of estimating population status in 1993/94 because of the discrepancy indicated in Figure 8 and also
the extra year required in the projection, which would increase the level of uncertainty (SC-CAMLR-
X1, paragraph 3.59).

6.51  The resaults from the survey in January 1992 were used to provide a starting point for
projections of populaion sze to estimate an appropriate level of TAC in 1993/94. Two Sarting
points were consdered by the Working Group: the mean dternative survey biomass estimate (Table
7) adjusted using g a age from vPA Run 5 (Projection 1) and the lower confidence interva of this
urvey esimate, without the g adjustment (Projection 2).
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6.52  The dating point for Projection 2 only used the survey biomass estimate from South
Georgia and was not adjusted using the g from the vPA. The fishery, however, has operated in the
past a both South Georgia and Shag Rocks. The biomass at Shag Rocks estimated from the survey
in 1991/92 was of the order of 7% of the tota for Subarea 48.3. This garting point therefore
represents a dight underestimate of the biomass from the survey in 1991/92. The projection to

1993/94, however, includes two years of smulated recruitment. The Working Group did not fed
that this had given rise to a Sgnificant underestimetion of the TAC based on Fg ; in Projection 2.

6.53  Recruitment was smulated according to the method used a last year's mesting
(sc-cAMLR-XI, Annex 5, paragraph 6.59), using the mean and variance of In recruitment from vPA
run 5 (850 x 10 individuas and 0.61 respectively). Confidence limits based solely on recruitment
variability were estimated from 500 runs (a parametric bootstrap technique).

6.54  The reaults of these projections are presented in Table 11 and illugtrated in Figure 9. The
catch equivaent to Fy 1 (0.39, assuming tc=2 years) in 1993/94 is estimated to be 35 000 tonnesin
Projection 1 and 27 000 tonnes in Projection 2. There is consgderable uncertainty around these
edimates arisng from recruitment variability, as indicated by the 95% confidence limits. In
accordance with the gpproach adopted at last year's meeting the Working Group considered that
the lower 95% confidence limits (20 800 and 13 200 for Projections 1 and 2 respectively) provided
arange of possible TACs for the 1993/94 season.

Table1l: Biomassand yidd projectionsfor C. gunnari, Subarea 48.3.

1991/92 1992/93 1993/94 Fo.1 Yidd 1994/95
Survey Biomass Biomass Biomass
Back-cdculated
to 1 July
Projection 1.
Upper 95% CL 20 3967 396 239 103 208 435073
Median 63 327 97 243 133 157 34683 124 185
Lower 95% cL 74 157 80 047 20 850 57 880
Projection 2:
Upper 95% CL 174 573 370 496 96 503 434 498
Median 34 651 68 647 102 083 26 590 111 547
Lower 95% cL 44 500 50 713 13 209 40 753
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Biomass and yidd projection for C. gunnari darting with the 1991/92 UK survey.
Projection 1 from Table 11 is plotted.

By-catch Congderation

6.55

The by-catch of other finfish speciesin afishery targeting C. gunnari was discussed at last

year's mesting 6C-CAMLR-XI, Annex 5, paragraphs 6.66 to 6.74). The TAc of C. gunnari in
Subarea 48.3 in 1992/93 was st on the bads of a smple multiple of the potentia Msy of
Notothenia gibberifrons, assuming a by-catch proportion of 16% in peagic trawls targeting

C. gunnari.

The potentid celing on the TAC of C. gunnari based on the by-catch of

N. gibberifrons could remain the same as last year, asindicated in Table 12.

Table12: Potentid catch of C. gunnari where the by-catch of N. gibberifronsislimitedto 1470
tonnes.
Fishery By-catch Percentage By-cach Limit Potentid Ceiling
by Weight of C. gunnari catch
Bottom trawl fishery 16.7 1470 8800
Pelagic trawl fishery 16 1470 9200
Pdagic trawl fishery 3 1470 49 000




Management Advice

6.56  Given the uncertainty surrounding the current status of the exploitable stock of C. gunnari
in Subarea 48.3, the Working Group consdered that a conservative approach to management is
appropriae in the immediate future,

6.57  TheWorking Group recommended that a scientific survey to estimate the abundance of C.
gunnari and other species be carried out during the 1993/94 season.

6.58  The Working Group consdered a number of possble TAC levels (Table 13) and
recommended two options for possible levels of TAC for the 1993/94 season.

() The TAC for C. gunnari should remain a the same leved as last year (i.e,
9 200 tonnes), because no new information on the by-catch of N. gibberifrons,
Chaenocephalus aceratus and Pseudochaenichthys georgianus in peagic trawls
targeting C. gunnari was available to the Working Group to revise the by-catch
figures esimated a last year's meeting (SC-CAMLR-XI, Annex 5, paragraphs 6.66 to
6.74).

(i)  Provided it would be possble to monitor continuoudy the by-catch of other species
for which Conservation Measures goply in the fishery on C. gunnari, for example,
by means of an Inspector on board, an increase of the TAC to 13 000-21 000 tonnes
(lower 95% confidence limits for Projections 1 and 2 respectively) could be
envisaged.

Table13: TAClevdsand assumptionsfor C. gunnari in Subarea 48.3.

C. gunnari Assumptiong/Rationdle
TAC (tonnes)
21 000 Lower 95% confidence limit of Projection 1
13000 Lower 95% confidence limit of Projection 2
9200 - 21 000 Pdagic trawl fishery only

Maximum by-catch of N. gibberifrons = 1 470 tonnes
(sc-cAMLR-X, Annex 6, Table 16) and
N. gibberifrons £16% of C. gunnari catch

8800 Bottom trawl fishery only
C. gunnari catch = 6 x maximum
by-catch of N. gibberifrons (1 470 tonnes)
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6.59  The Working Group stressed that biologica information and information on by-catch from
any commercid trawl fishery in Subarea 48.3 during 1993/%4 is of vitd importance for future
as=essments. The Working Group felt that the effort and biologica reporting system introduced in
1992 (Conservation Measure 51/x1) should be maintained.

6.60  The Working Group recommended the closure of directed fishing for C. gunnari between
1 April 1994 and the end of the Commisson meseting in 1994 (as in the 1992/93 season;
Conservation Measure 52/x1) to protect spawning.

6.61  The Working Group noted that a pelagic trawl fishery in Subarea 48.3 would alow both a
higher TAC of C. gunnari than bottom trawling (Table 13) and would aso avoid the possble
adverse affects of bottom trawling on the benthic community. It was therefore concluded that the
ban on bottom trawling (asin Conservation Measure 20/1X) should be maintained.

6.62 No new information was presented to the Working Group concerning C. gunnari mesh
sHectivity. The Working Group therefore had no reason to propose changes to the 90 mm mesh
size regulation (Conservation Measure 19/1X).

Notothenia rossii (Subarea 48.3) - Management Advice

6.63 No new information was available to the Working Group on this stock. Accordingly, the
Working Group reiterated the advice offered in 1992 that in view of the likely low stock gze of
N. rossii a present, dl Conservation Measures for this species should remain in force (Conservation
Measures 2111, 31V and 50/X1).

Notothenia gibberifrons, Chaenocephal us aceratus and
Pseudochaeni chthys georgianus (Subarea 48.3) - Management Advice

6.64  No new information was available to the Working Group on these stocks.  Accordingly,
the Working Group reiterated the advice offered in 1992 that stocks of N. gibberifrons and C.
aceratus have apparently recovered to a high proportion of their initid leves. P. georgianus may
not have recovered to the same extent. A re-opening of the fishery on these species might be
conddered. All three species have been taken in quantity only by bottom trawling in the commercid
fishery. None of these species can be taken without a significant by-catch of other species. The
Working Group recommended that a directed fishery on these three species should remain
prohibited because the potentia yields could be entirely taken as by-catch inthe C. gunnari fishery
(Conservation Measures 48/x1 and 50/X1).
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Patagonotothen guntheri (Subarea 48.3) - Management Advice

6.65 No new information was available to the Working Group on this stock. Accordingly, the
Working Group reiterated the advice offered in 1992 that the present Conservation Measure should
be retained until information which would alow a re-assessment of the stock to be made becomes
avalable (Conservation Measure 48/X1).

Notothenia squamifrons (Subarea 48.3) - Management Advice

6.66 No new information was available to the Working Group on this stock. Accordingly, the
Working Group reiterated the advice offered in 1992 that in the absence of any information which
would alow an assessment of the stock to be made, the Conservation Measures presently in force
should be retained (Conservation Measures 48/X1 and 50/X1).

Electrona carlsbergi (Subarea 48.3)
6.67 No new information was available to enable the Working Group to assess this stock.

6.68  The Commission has adopted the use of Fspssp (fishing mortdity for which the spawning-
biomass-per-recruit would be reduced to 50%) as its palicy in managing this fishery. At the present
meeting it was noted that myctophids in generd, are important prey for many predators in the sub-

Antarctic peagic ecosystem (WGFsA-93/17 and 18; see paragraph 5.20). The choice of TACs based
on Fyysgg rather than Ry 1 is even more gppropriate in this case, Snce one of the management

objectives should be to ensure sufficient escapement in the fishery to avoid serious consequences to
dependent predators. It was suggested that a higher level of escapement from the fishery may be
required in some circumstances to meet this management objective.

Management Advice

6.69  TheWorking Group noted the difficulty in providing advice based on data and assessments
which are no longer current. The assessments provided in 1991 are now even more out of date than
they werein 1992.

6.70  On the bads of the known biologicd characteristics of the stock, the TAC of
245 000 tonnes st in Conservation Measure 53/x1 for E. carlsbergi in Subarea 48.3 may be

33



sudtainable. However, any fishery would be based on a stock for which the age structure and
biomass are unknown, and in the light of this uncertainty a precautionary TAC should be set below
245 000 tonnes. The species composdtion and biologica characterigtics of the by-catch are dso
unknown. Therefore the Working Group recommends that a new biomass survey be conducted if

any fishery on this speciesis resumed.

SOUTH GEORGIA (SUBAREA 48.3) - CRABS

6.71 Fishing for crabs in Subarea 48.3 was undertaken by one us vessd, Pro Surveyor,
between 10 July and 12 November 1992.

6.72 Two gpecies (Paralomis spinosissma and P. formosa) were caught with
P. spinosissima being the targeted species. A description of the fishery was provided in SC-CAMLR-
XI, Annex 5, paragraphs 6.1 t0 6.7.

6.73 Large uncertainties are associated with estimating the standing stock of these species (sc-
CAMLR-XI, paragraph 4.15). Consequently, the Commission, a its last meeting, adopted a
precautionary approach to the development of this fishery and established Conservation Measure
60/X1 as an interim management gpproach pending the development of a longterm management plan
for the fishery (CCAMLR-XI, paragraph 9.52).

6.74  The Commisson a0 requested that the Scientific Committee develop a Longterm
Management Plan for the Exploratory Crab Fishery and conduct a workshop to begin this process
and to advise on data to be reported from this exploratory fishery (CCAMLR-XI, paragraphs 9.48 to
9.50).

Workshop on the Longterm Management of the Antarctic Crab Fishery

6.75  The Workshop was convened by Dr R. Holt (Usa) and took place between 26 and 28
April 1993 at the Southwest Fisheries Science Centre, La Jolla, UsA. Itsterms of reference are set
out in SC-CAMLR-XI, paragraph 4.17 and the Workshop report is attached as Appendix E.

6.76  The Working Group recognised the substantid input of data and practica experience
provided by the angle UsA vessdl, Pro Surveyor, operding in the fishery a thistime. Such input
was used extensively at the Workshop. The Working Group used the Workshop report as abasis



for the following discussion and recommendations on the development of alongterm gpproach to the

management of this fishery.

Population Characterigtics

6.77 In spite of the detalled information provided by the exploratory survey, very little life
higtory, ecological or demographic data on Paralomis spp. are avalable (see Appendix E,
paragraphs 2.1 to 2.11). A summary of research topics, data heeds and their respective priorities
for acquisition identified by the Workshop is presented in Table 1 of the Workshop report.

6.78  Theextent and potentid impact of paragitic infestation was consdered by the Workshop at
some length (Appendix E, paragraphs 2.12 to 2.20) and the Working Group agreed that host-
paradte interactionsin crab stocks subject to fishing should be more extensvely moddled in order to
assess the potential impact on demographic characteristics and stock yidd(s) more effectively.

Stock Assessment

6.79  Various methods have been used to assess other crustacean fisheries and the Workshop
identified those which may be gpplicable to the Paralomis fishery. With the exception of yidd- per-
recruit assessment, the data requirements, assumptions and outputs of these methods were compiled
by the Workshop (Appendix E, paragraphs 3.1 to 3.31 and Table 2).

6.80 The Workshop specificdly recommended investigations of the agpplication of stock
assessment techniques (Appendix E, paragraph 3.1).

6.81 In response to this recommendation, WG-FSA-93/23 describes the gpplication of four
production models to a time series of daly catch and effort data from the 1991/92 crab fishery.
Preiminary estimates of abundance, catchability, and daly recruitment rate were made in the paper.
Using parameters from the best-fitting mode, dternative TACs were evauated for a fishery with
goatid and tempord scdes smilar to those of the 1991/92 fishery. The possble TACs were
evauated under the assumption that an equilibrium catch could be estimated by summing daily net
input of crabs to the fishery. Since movement (immigration) was likely to be the mogst ggnificant
input to the 1991/92 fishery, the Working Group noted that tis assumption would result in the
edimate of an unsugtainable TAC.



6.82  The Working Group recognised that the gpplication of production modds to anayse
catch/effort data for the crab fishery was an improvement over the previous efforts (SC-CAMLR-XI,
Annex 5, paragraph 6.11). However, the method was constrained by lack of data outside the small
area fished during the 1991/92 season. A further condtraint was the lack of knowledge on
immigration into the fishing area. In the worst case, the catch rates in the fishing area could remain
congant until the number of commercidly-szed mae crabs located outsde the fishing area were
subgtantialy reduced.

6.83  Given these congraints, the Working Group agreed that it would not be gppropriate at this
time to edimate a TAC for the 1993/ fishery from the andyss in WGFSA-9323.  Further
development dong these lines was encouraged.

Developing Longterm Approaches to Management

6.84  The Commisson has noted that: “an exploratory fishery should not be alowed to expand
fagter than the acquidtion of information necessary to ensure that the fishery can and will be
conducted in accordance with the principlesin Article 11 of the Convention” (CCAMLR-XI, paragraph
4.28; SC-CAMLR-XI, paragraph 3.49).

6.85  The Workshop discussed a number of options for the interim management of the crab
fishery while the longterm approach is developed (Appendix E, paragraphs 4.1 to 4.6).

6.86 It hed identified the following possible catch controls: (i) indirect controls on catch through
regulated minimum legd sze, seasond closures and prohibitions on harvesting femdes, and (i) direct
controls through catch or effort limits (Appendix E, paragraph 4.1).

6.87  The Workshop had noted that the combination of direct and indirect controls can mean
that catch limits need not be set precisely or conservatively, since the indirect controls should protect
the stock from reproductive failure in the short-term even if the catch is too high to be sustainable in
the longterm. However, if the catches exceed the longterm sustainable levd, the fishery will be
affected by having greater sengdtivity to variations in recruitment, lower average caich rates, and
greater proportion of the catch with new shdls and thus low meet qudity (Appendix E, paragraph
4.4).

6.88 The current management agpproaches adopted a CCAMLR-XI (Conservation
Measure 60/X1) include both direct and indirect controls on harvesting. The Working Group agreed

that these should continue to be gpplied in management of the crab fishery. In this context, it
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consdered further measures that could be gpplied as wdl as the requirements for a longterm
management plan.

6.89  Specific suggedions for additiond measures were identified by the Workshop and
subsequently endorsed by WG-FSA as having high priority for investigation. Theseinclude:

0]

(ii)

the use of time-release or biodegradable devices to reduce the effects of ghost fishing
should pots be lost from aline, should be considered;

a minimum mesh sze should be alopted and/or an escape port included in pots
(usudly a metd ring set into the Side of the pot) following research on mesh or port
sectivity. Thiswill serve to sdect only crabs of harvestable sze more effectively as
wel| as reducing the number of potentia discards but will reduce the ability to monitor
parasitic infection; and

experiments should be conducted using pots with finer mesh or escape ports added
to commercia pot lines in order to obtain more representative length frequency
informetion from harvested stocks.

6.90  The Working Group agreed that the development of a management approach for the crab
fishery should be based on the following actions:

0]

design of methods, taking into account limitations of resources available, for acquiring
data necessary for assessments of:

(@ target species,
(b) the drengths of multi-speciesinteractions,

evauation (usng smulations where appropriate) to determine whether the methods
are likely, in principle, to achieve their objectives, and

development of a feedback management framework within which the methods and
assessments will be used for providing advice to the Scientific Committee and
Commission CCAMLR-X, paragraph 6.13). As part of this process the methods
used for data acquisition should be reviewed on aregular basis.

6.91  The Working Group endorsed the Workshop recommendation that, for al the methods
available for assessing crab stocks, estimates of uncertainty of current stock status should be made
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and sengtivity to underlying assumptions and data qudity should be explored (Appendix E,
paragraph 3.1).

6.92  The Working Group noted that data for stock assessment are currently limited to those
obtainable during commercid fishing operations. On the bass of this restriction and the need to
as=ss the suitability of the different stock assessment methods to this type of fishery, the Working
Group recommends that depletion and productionbased methods should be consdered in more
detall a this stage.

6.93  WGFSA-93/22 proposes a refined method for assessng Paralomis stocks using adepletion
experiment around South Georgia conducted within a commercid fishery. The strategy was drawn
up in collaboration with a commercia fishing captain and was designed to answer oecific, a priori
guestions about the population dynamics of P. spinosissima, and consisted of three phases to be
conducted over a period of two fishing seasons.

Phasel - survey of the crab digtribution around South Georgia at the gart of the first
fishing season by fishing in designated blocks. After completion, normd fishing
operations would continue until the TAC for that season was attained or the
vesd s voluntarily |eft the fishery.

Phase2 - series of depletion experiments conducted in locd areas to dtart at the
beginning of the second fishing season.  After Phase 2 normd fishing operaions
would be conducted.

Phase 3 - fishing effort would be redirected to the locd areas depleted during Phase 2.
This would occur towards the end of the second fishing season. It would
commence just prior to cessation of the fishery resulting from the TAC being
atained or by each vessd wishing to voluntarily leave the fishery.

6.94 In order to maximise the potentia output of the experiment, WGFSA-93/22 adso noted that
al phases of the experiment should be conducted by dl vessdls entering the fishery, that they be
required to participate independently in the experiment and that the catches should come from the
TACsfor the respective seasons.



6.95  The Working Group agreed that this type of experimental approach was necessary for
obtaining the best possible data required for making assessments. WGFSA-93/22 identified a number
of objectives that could only be met using this approach. These were endorsed by the Working
Group:

() to ducidate large-scde digtribution patterns, how these change with time, and the
numbers and locations of centres of aggregation;

() to determine how trends in catchability and movement of crabs affect
length-frequency distributions and estimates of local abundance;

(i)  to determine the effects of harvesting on the dynamics of locd populations and the
importance of movement, recruitment and parastism; and

(iv) to assess the comparative vaues in the assessment of aab stocks of data arisng
from norma commercid fisheries operations with those derived from the more
structured experimental gpproach.

6.96 In addition, the Working Group recognised that the proposa put forward in WGFSA-93/22
to integrate the experimental and commercid fisheries was a useful gpproach while resources for
independent stock assessment are limited.  Also, the Working Group agreed that such integration
mugt il dlow vessalsto fish in araiona manner.

6.97  The analyses that can be attempted with the data from the experimentd fishery are outlined
in Table 14.



Table 14: Potentia anayses usng data collected during the experimentd phase of the crab fishery.

Experimentd Phase

Andyseswith One Vess

Additiond Andyseswith
More than One Vessd

Phase 1 -- “Survey”

Spatid andyss of variance
componentsin CPUE and
biologicd data.

Mapping generd boundaries
of areas of high abundance

Change-in-ratio estimates of
abundance.

Index-remova estimates

of abundance.

Mapping crab digtribution

(may alow extrapolation of patterns over time (may
localised estimates of alow mode congruction of
abundance). spatid dynamics).
Phases 2/3 -- “Depletions’ Depletion estimates of local Andyss of variance
abundance componentsin CPUE data
(Ledie-De Lury methods). associated with vessels
» Edimation of thet have different fishing
movement/recolonisation powers.
rates.
Norma Operations » Traditiona andyses of catch and effort and biologica data
from the fishery.

6.98 In line with the genera objectives for developing alongterm management plan, the Working
Group agreed that an important consderation for the implementation of Phase 1 should be to collect
data necessary for evaluating he methods to be employed in Phases 2 and 3. Smulations are
required to evauate the power of the experimental design to address the objectives specified in
paragraph 6.95. The Working Group encouraged Members to underteke this evauation in the
intersessiona period in order that the experimenta design for Phases 2 and 3 could be refined, if
required, as soon as possible.

6.99 In this context, the Working Group recommends that, if possible, Phase 1 be conducted in
such away as to provide useful information on stock abundance and digtribution in relation to depth
drata within the designated blocks around South Georgia. In addition, the commercid fishing
operators are encouraged, after Phase 1 in the first fishing season, to concentrate catches in two
squares (26 n miles? each) for 50 000 pot hours to determine if it is possible to deplete local
populations in the time designated for such manipulationsin Phase 2.

6.100 For the evauation of Phases 2 and 3, the Working Group suggests the following points for
congderation:



0]

(i)

)

)

Is there value in monitoring a square with no fishing (control) for each experimenta
depletion square? Such controls could be useful for determining the magnitude of
effect of the experimentd fishing on sock sze. How many replicates are required to
be adle to discriminate between depletion and control trestments if an effect of
depletion occurs? How much effort needs to be expended assessing the control
squares?

What sze of area surrounding the experimentd sguares is required in which
commercid fishing should be excluded in order that the experimentd fishing aress are
kept independent of effects that may arise from the commercid fishery? Also, what
configuration of experimentd, control and commercidly fished areas should be
employed for cost-€effective experimental and commercia operations?

What magnitude of depletion is required for adequately addressing the objectives?
How long should a square be fished to ensure a significant depletion has occurred?

Should Phases 1, 2 and 3 recur in order to maintain adequate stock assessmentsin a
longterm management plan? If so, a what frequency?

What method should the Secretariat use to advise when Phase 3 should begin such
that the TAC will not be exceeded and Phase 3 will be completed.

6.101 The Working Group identified that stock assessments independent of the fishery are
important for determining the utility of data from the commercid operations in assessng the status of
stocks. Consequently, the Working Group recommends that surveys of crab stocks independent of
commercid fishing operations using trawls or video transects should be given a high priority.

6.102 Datarequired for stock assessments identified by the Workshop (Appendix E, paragraphs
5.1t0 5.18) and agreed by the Working Group are:

Catch and Effort Data:

Cruise Descriptions
cruise code, vessel code, permit number, year.

Pot Descriptions
pot shape, dimendons, mesh sze, funne attitude, number of chambers,
presence of an escape port.

Effort Descriptions
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date, time, latitude and longitude of the start of the set, compass bearing of the
s, total number of pots set, spacing of pots on the line, number of pots log,
depth, soak time, bait type.

Catch Descriptions
retained catch in numbers, by-catch of dl species, incrementa record number
for linking with sample information.

Biologicd Data
For these data, crabs are to be sampled from the line hauled just prior to noon, by
collecting the entire contents of a number of pots spaced at intervals dong the line so
that at least 35 specimens are represented in the subsample.

Cruise Decriptions
cruise code, vessal code, permit number.
Sample Descriptions
date, position at the start of the set, compass bearing of the s, line number.
Data
soecies, seX, length of a least 35 individuds, presence/absence of
rhizocephalan parasites, record of the destination of the crab (kept, discarded,
destroyed), record of the pot number from which the crab comes.

6.103 The Workshop discussed data reporting and the spatial and tempora scales for which data
should be reported (Appendix E, paragraphs 5.11 to 5.18). No recommendation on these issues
was provided by the Workshop. The Working Group agreed that haul-by-haul data are important
for effective development and evauation of longterm management plans but recognised that these
data may be confidentid. The Working Group noted that the issue of indudtrid confidentidity
asociated with the providon of very fine-scale catch information (Appendix E, paragraph 5.13) is
anissue of policy on which the Commission needs to provide guidance.

Management Advice

6.104 Topics for high priority for future research are identified in paragraph 6.89 and should be
investigated as soon as possible.

6.105 The experimentd fishery desgn outlined in paragraph 6.93 should be indituted from
1993/94 season onwards:
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() evey vesd paticipating in the fishery should undertake sampling according to the
experimental design, regardless of what year they enter, until the experimental design
ismodified or terminated by the Commission;

(i)  catches from the experimentd fishery should be considered as part of any prevailing
TAC; and

(i)  the experimentd fishery will be subject to any other Conservation Measures in force.

6.106 The current TAC of 1 600 tonnes and other measures contained in Consearvation Measure
60/X1 revised in light of this report should remainin force a thistime.

6.107 The data required for collection from the fishery are detailed in paragraph 6.102 and these
should be submitted to CCAMLR in haul-by-haul form.

ANTARCTIC PENINSULA (SUBAREA 48.1)
AND SOUTH ORKNEY ISLANDS (SUBAREA 48.2)

Champsocephalus gunnari, Notothenia gibberifrons, Chaenocephal us aceratus,
Pseudochaeni chthys geor gianus, Chionodraco rastrospinosus
and Notothenia kempi - Management Advice

6.108 No new information was available to enable the Working Group to assess stocks in these
Subaress.  Previous biomass assessments from research surveys have become completely out of
date. Accordingly, the Working Group reiterated the advice offered in 1992 that the fisheries in
Subareas 48.1 and 48.2 should remain closed until a survey is conducted to provide more accurate
estimates of the status of these stocks (Conservation Measures 57/X1 and 58/X1).

STATISTICAL AREA 58

6.109 In 1992/93 fishing took place only for D. eleginoides in Divison 58.5.1. The caich
comprised 2 722 tonnes (Table 15) of which 1 896 tonnes were taken by Ukraine and 826 tonnes
were taken by France. The bulk of the catch (2 630 tonnes) was caught in the northern sector by
trawling. Only 92 tonnes were caught in the western sector by a single longline vessd.

6.110  No fishing or research activities were reported from any of the other divisons of Statistical
Area58. The Working Group was unable to provide new assessments on the fish stocks of Ob and
Lena Banks and off the coast of the Antarctic continent.



Table 15:

Total catches by species and subarea in Statistical Area 58. Species are designated by abbreviations as follows: ANI (Champsocephalus gunnari), LIC

(Channichthys rhinoceratus), TOP (Dissostichus eleginoides), NOR (Notothenia rossii), NOS (Notothenia squamifrons), ANS (Pleuragramma antar cticun),
MZZ (Unknown), SRX (Rajiformes spp.), WIC (Chaenodraco wilsoni).

Split- ANI LIC WIC TOP NOR NOS ANS MZZ SRX
Year 58 585 585 | 584 | 58 584 585 586 58 584 585 58 584 58.4 58 584 58 584 585 | 585.1
1971 | 10231 XX 63636 24545 679

1972 | 53857 XX 104588 52912 8195

1973 6512 XX 20361 2368 3444

1974 7392 XX 20906 19977 1759

1975 | 47784 XX 10248 10198 575

1976 | 10424 XX 6061 12200 548

1977 | 10450 XX 97 308 11

1978 | 72643 250 82 1% - 2 - 46155 31582 98 | 234 261

1979 101 3 - - - 1307 1218

1980 1631 8 14 56 138 - 1742 4370 11308 239

1981 1122 2 16 40 - 217 7924 2926 6239 375 21

1982 16083 83 121 - 237 9812 785 4038 50 364 7

1983 25852 4 128 17 1829 95 1832 229 4 17 1
1984 7127 1 145 - 50 744 203 374 611'| 17
1985 8253 279 8 6677 - 34 1707 27  73% 966 11 7 4
1986 17137 757 8 459 - - 801 61 2464 692 3
1987 2625 1099 34 3144 - 2 482 930 1641 28 22

1988 159 1816 4 554 488 - 21 5302 1 66

Split- ANI wiC TOP NOR NOS ANS

Year 585.1 585.2 58.4.2 58.4.4 585.1 58.6 585.1 58.4.4 585.1 58.4.2 58.4.4
1989 23628 - 306 35 1630 21 245 3660 - 30 17
1990 226 - 339 5 1062 - 155 1450 - - -
1991 13283 - - - 1944 - 287 575 - - -
1992 44 3 - - 7492° - - - 1 - -
1993 - - - - 2722 - - - - - -
1 Mainly Rajiformes spp.
2 There are some discrepancies between the French statistics for the Soviet fishery under licence (12 644 tonnes) in Division 58.5.1 and the STATLANT A data

provided by the USSR (13 268 tonnes). It may be explained by the inclusion of 826 tonnes of by-catch (mainly Rajiformes) in thistotal.

3 1589 tonnes, France; 5 903 tonnes, Ukraine of which 705 tonnes were caught by longline.
NB: Before 1979/80 catches reported in Statistical Area 58 mainly concem Division 58.5.1 (Kerguelen subarea). Catch reporting was not divided into Divisions 58.5.1 and

58.5.2 until the 1989 season.




Kerguden Idands (Divison 58.5.1)

Notothenia rossii and Notothenia squamifrons
(Divison 58.5.1) - Management Advice

6.111 No new data on these species were submitted in the last year. The existing prohibition of
fishing for N. rossii should remainin force. Given thelow stock sze of N. squamifrons estimated in
previous assessments, the fishery on N. squamifrons should remain closed.

Dissostichus eleginoides (Divison 58.5.1)
Life Higory

6.112 WGFsA-93/15 summarised the life cyde of D. eleginoides a the Kerguden Idands.

I chthyoplankton surveys provide evidence of winter pelagic development of eggs offshore and on the
shdf zone. After ajuvenile phase of severd years on the shdlower shdlf, fish migrate progressvely
to the shelf break. Here the Sze range of fish is depth dependent. Length compositions collected
from the commercia catches from 1984/85 to 1991/92 show no consistent trend, but rather suggest
that different depth Strata have been exploited in different years. There gppeared to be a trend
towards fishing in degper dratain recent years.

Development of the Fishery

6.113 WGFsA 93/15 provided a description of the course of the fishery. A directed fishery on D.
eleginoides has being conducted since 1984/85 mainly by trawling. In contrast to South Georgia,
longlining was not introduced before 1991/92, after some trials had been carried out in 1990/91.

6.114  Three separate fishing grounds have been identified (Figure 10):
» thewestern sector from 48°10°' Sto 50°10' S and 67°00' E to 68°10'E;

e thenorthern sector from 47°00°' Sto 47°30'S and 69°00' E to 69°40'E;
» thenortheastern sector from 48°05' Sto 48°25' S and 71°00'E to 71°20'E.
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Figure 10:  Fishing grounds (geographica sectors) of D. eleginoides around the Kerguelen Idands.

6.115 The western sector was the firgt fishing ground to be exploited (1984/85) and was fished
by trawlers in the depth range 300 to 600 m until 1991/92. Longlining has since replaced trawling in
thisarea, exploiting asmilar and dightly deeper depth range (350 to 640 m).

6.116 The largest annud catch of 6 465 tonnes was taken in 1984/85 when the fishing ground
was discovered. From 1984/85 to 1992/93, atotal catch of 14 317 tonnes has been reported from
the western sector, including 903 tonnes (6.3%) taken by longlining.

6.117 The northern sector was firg fished in 1990/91 after some experimentd fishing in 1989/90.
A dgmilar depth range to the western sector of 300 to 600 m is being exploited by trawling. The



highest annua catch of 6 379 tonnes was taken in the 1991/92 season. From 1990/91 to 1992/93,
atota catch of 10 505 tonnes has been reported from the northern sector.

6.118 Based on the difference in catch rates between the western and northern sectors, there are
believed to be at least two separate stocks which should be analysed separatdly (WG-FsA-93/15).
From 1992/93 the western and northern sectors have been subject to catch and effort limitations.

6.119 The northeastern sector has not yet been exploited on acommercia scae.

Assessment of Western Stock

6.120 Two surveys of the Kerguden area were completed in the summers of 1986/87 and
1987/88. The biomass in 1988 was estimated to be 27 200 tonnes following restratification of the
survey area (SC-CAMLR-VIII, Appendix 10). Of thistotal biomass, 19 000 tonnes were estimated to
be in the western sector. However, it gppears that the main fishing ground discovered in the
northern sector was not included in these surveys and therefore stock size is unknown for this area.

6.121 Thelength frequency of the fish taken in the 1988 survey on the western grounds shows a
restricted size distribution mainly between 50 and 110 cm (Duhamel, 19938, Figure 18). The total
biomass of the western D. eleginoides stock is much larger than the survey edtimate, which
represents the biomass in the age groups from about 4 to 12 years only.

6.122 The trawl fishery on the western grounds has mainly taken fish in the 9ze range from 35 to
120 cm (WG-FsA-93/15). However, very few fish over 110 cm were taken, although the mean size
has increased as deeper fishing grounds have been explored. It is assumed that the larger fish are
not vulnerable to the trawl fishery and may live in degper water. Longline caches in the last few
years in the same area as the trawl fishery have included larger fish over 140 cm but have been
dominated by the medium size range from 90 to 100 cm.

8 Duhamel, G. 1993. Distribution, abondance et principales caractéristiques biol ogiques des espéces de la ZEE
desiles Kerguelen. In: Duhamel, G. (Ed.). LesRapports descampagnesalamer: Campagnes SKALP 1987
et 1988 aux Tles Kerguelen. Les Publications de I’ Institut Frangais pour la Recherche et la Technologie
Polaires, 93-01: 194-251.
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Yield Cdculations
6.123  Thefollowing assumptions were made to estimate longterm sustainable yidds:

()  the unexploited biomass of D. eleginoides in the age range 4 to 12 years in the
western stock was taken to be 29 000 tonnes. This is based on the survey estimate
of 19 000 tonnes plus the sum of the catches in the area from 1984/85 to 1986/87;

(i)  natura mortdity (M) wastaken to be 0.1,

(i)  fish from 4 to 12 years were consdered vulnerable to the trawl fishery, but younger
and older fish were not consdered to suffer fishing mortaity; and

(iv) fish growth (Lg=214 cm, K=0.055, t,=0.039) and length/weight relationship
(a=0.682 - 10> and b=3.072) followed the pattern described in WG-FsA-92/9.

YPR Moddl

6.124  Basad on growth and mortdity rates in the population, the biomass of D. eleginoides inthe
age range 4 to 12 years in an unexploited population makes up 15% of the total stock biomass.
Therefore the unexploited population would have been about 190 000 tonnes.

6.125 The Ry, for the fishery was 0.151, which corresponded to a catch/biomassratio of 13.3%
of the fish in the age range 4 to 12 years. The Fq ;1 yield was 1 820 tonnes based on an equilibrium
biomass of 47.3% of the unexploited biomass (29 000 tonnes). However, a this exploitation rate
the spawning biomass was reduced to only 28% of the unexploited spawning stock biomass. This
was regarded as too low a proportion. Therefore yield was estimated for Fspssg (fishing mortdity
a which the spawning stock biomass was hdf the unexploited levd). At this vaue of F (0.08)
longterm equilibrium yield from the western stock based on the deterministic YPR model was 1 400
tonnes. This represents a catch/biomass ratio of 7.3% of the fish in the age range 4 to 12, with the
stock sze a 66% of the unexploited abundance.

Sengtivity Andyss

6.126 To take account of the uncertainty associated with the yield estimated above, sengtivity to
three of the assumptions listed above was considered.



()  The unexploited biomass was varied between 25 000 and 35 000 tonnes. This
resulted in a proportiond change in the yidd, ranging from 1 210 tonnes to 1690
tonnes.

() Naturd mortaity was varied between 0.05 and 0.15. The yidld was not very
sengtive to M changes and varied between 1 390 tonnes (M=0.05) and
1 420 tonnes (M=0.15).

@li)  The range of ages a which the fish are vulnerable to the trawl was extended to
between 414 and 416 years. The yields dropped with increased age range to
1 170 tonnes (4 to 14 years) and 1 020 tonnes (4 to 16 years).

Assessment of Northern Stock

6.127 The higtory of te fishery has been amilar to that of the firgt few seasons in the western
grounds. The mean and range of lengths of fish caught are very amilar to those from western
grounds. Initidly, smdler Sze classes were caught, but mean Size increased as deeper grounds were
exploited. Catch-per-unit-effort in the northern area has been higher than for equivalent stages of
exploitation in the western sector, ranging between 2.87 and 5.04 tonnes/hour for French trawlers
and 1.67 and 3.22 tonnes/hour for Ukrainian trawlers. Asyet the time seriesistoo short to indicate
the effects of fishing on the stock. Catch rates have increased in the fishery as knowledge of the
digtribution and depth range of the fish has improved (WG-FsA-93/16). The longterm sugtainable yield
is unknown.

Management Advice

6.128 The Working Group noted that there is some evidence for at least two stocks of
D. eleginoides in this area and agreed that they should be managed separately. Although there is
informetion available for the fishery in the western sector since 1984/85, a detailed stock assessment
was not possible. No assessment was attempted for the northern sector.

6.129 Based on YPR condderations, the sugtaingble fishing rate which maintained a spawning

stock biomass of 50% of the unexploited level was determined. As this fish is dow growing,
sugtainable yidd islow. Using a biomass estimate of the western stock from the 1988 trawl survey
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and the history of catches from 1984/85, the unexploited stock Size was determined. A longterm
sustainable yield of 1 400 tonnes was estimated for the western stock.

6.130 Itislikey that the western spawning stock biomass is ill above 50% of the unexploited
level, based on the catches reported since 1984/85. The fishery in this area has more recently been
carried out by longlining. This could increase the sustainable yield above 1400 tonnesif larger fish
were taken in the fishery.

6.131 The gtatus of the northern stock is unknown. Over 6 000 tonnes was taken in 1991/92,
but the impact of these catches cannot be determined. A precautionary approach should be taken in
Setting catch levels to prevent the spawning stock size faling to low levels before the stock has been
adequately assessed.

6.132 The Working Group considered the type of information required to assess these stocks, in
addition to the biologica and fishery data dready being collected. For depletion methods, catch and
effort data on a haul-by-haul bass within smadl areas would be required. Trawl surveys of the whole
stock could aso provide indices of abundance to modd the stock dynamics and sustainable yield.

Champsocephalus gunnari (Divison 58.5.1)
Kerguelen Plateau
6.133 No commercid fishing was reported for this speciesin Divison 58.5.1.

6.134 In the past, the Working Group has been able to estimate stock sizes for C. gunnari from
1982 to 1992 using cohort analyss (SC-CAMLR-X, Annex 6, Figure 20). In order to complete its
undergtanding of the fishery the Working Group has requested biologica data from the fishery prior
to 1980 (SC-CAMLR-XI, Annex 5, Appendix D). A paper by V. Gerasmchuk (1993)9, available to
the Working Group this year, provided figures of size compostion of the C. gunnari fishery
collected by ‘ search and scientific research vessals' from 1968/69.

6.135 These length compostions show that in 1971 and 1972 a number of ages (predominantly
age 2 to 4) were taken, but from 1973 the fishery was dominated by a number of strong cohorts

9 Gerasimchuk, V.V. 1993. Statesof stocks Champsocephalus gunnari on the shelf of the Kerguelen Islands.
In: Duhame, G. (Ed). Les Rapports des campagnes & la mer: Campagnes SKALP 1987 et 1988 aux Tles
Kerguelen. Les Publications de I’ Institut Frangais pour la Recherche et la Technologie Polaires, 93-01:
266-276.



gopearing Sngly in the fishery a three year intervas. The firgt of these was spawned in 1970 and
taken in smal numbers in 1972 before dominating the fishery as 2 year olds in 1973. In severd
years (1975, 1978, 1981 and 1987) some old-cohort age 4+ fish were caught in addition to age 1+
fish from a more recent cohort. In 1971 and 1972 the fishery took place over the northwest, north
and northeast edges of the Kerguelen plateau but gradualy moved to be concentrated to the east
and northeast of the idand.

6.136 Although these length frequency distributions give useful information about the stock,
information about their origin and the Sate of the early fishery was not consgdered sufficient to enable
acaculation of historica extengons to the cohort anayss performed by the Working Group in 1991
(sc-cAMLR-X, Annex 6, paragraph 7.241). They have been used, however, to create gpproximate
gplits of the catch tonnages from 1971 for illugtrative purposesin Figure 11.
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Figure 11: Catchesof C. gunnari on the Kerguelen plateau. Note: Small, unquantifiable catches
of age 4 fish weretaken in 1973 and 1975. The areawas closed in 1979.

6.137 This figure, together with Figure 20 in the 1991 report (SC-CAMLR-X, Annex 6),
contributes to evidence that the 1982, 1985 and 1988 cohorts have not been as large as earlier
cohorts. The 1988 cohort appears to have been especiadly smal, athough last year the Working
Group was unclear whether the extremely low catch of age 3 fish in 1992 was due to lack of fish or
low effort.
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6.138 Noinformation is available on the size of the 1991 cohort. However, if the 1991 cohort is
no larger than the previous three cohorts have been, the greatest yield could be expected to be
derived from age 3 fish, and would not be more than the maximum obtained from the lagt three
cohorts, 24 000 tonnes.

6.139 The exigtence of the three-year cyce of cohort recruitment implies that these fish have their
mgor spawning event a age 2.  Since the fishery takes place before spawning, postponing the
fishery until fish are aged 3+ would maximise the spawning potentid of the stock.

Management Advice

6.140 In view of the lack of information on the status of the currently recruiting cohort, the
Working Group recommends that fishing is delayed until 1994/95 season, and only redtricted fishing
on the 3+ age group that is expected to form the fishery in that year should be alowed. Additiona
precautionary measures limiting the catch are likdly to improve the chances for improved future
recruitment.

Skif Bank

6.141 Separate catches and cohort analyses for Skif Bank were presented to the 1990 Working
Group in WGFSA-90/17. This fishery was aso dominated by single cohorts appearing at three year
intervas not coincident with the Kerguelen Shelf stock, with the first identified being a 1980 cohort.
No further information was available to the Working Group to assess this stock.

Heard Idand (Divison 58.5.2)

6.142 An Audralian research survey to assess the stocks of C. gunnari and D. eleginoides was
completed from the end of August to the end of September 1993. As on previous occasions, D.
eleginoides was widdy didtributed over the plateau but in low dendties. There were two areas
where concentrations of C. gunnari were found. Some of their biologica properties, such aslength
frequency digtributions, sexud meaturity, were different from those observed in C. gunnari in the
Kerguden area a the same time of the year. This suggests that the fish in the two areas should be
treated separately for management purposes. A more detailed report on results from this cruise will
be presented at next year’ s meeting.
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Coagtal Aress of the Antarctic Continent
(Divisons58.4.1 and 58.4.2)

6.143 No new data on the fish stocks in these areas became available  Therefore, no
management advice can be provided for these aress.

Ob and Lena Banks (Divison 58.4.4)

6.144 A TACof 1150 tonnesof N. squamifrons (715 tonnes for Lena Bank and 435 tonnes for
Ob Bank) valid for atwo-year period was set by CCAMLR in 1992.

6.145 A survey scheduled for January/February 1993 proposed by Ukraine to assess the state of
the stocks of N. squamifrons on these banks did not take place. A similar survey is proposed for
the 1993/94 season (WG-FSA-93/10). A discussion on the proposd is provided in paragraph 8.5.

Management Advice

6.146 There is a TAC dready in force until the end of the Commisson meeting in 1994
(Conservation Measure 59/X1). One of the requirements of Conservation Measure 59/X1 was thet the
fishing will be subject to review a the 1993 meetings of the Scientific Committee and the
Commission. The proposed survey by Ukraine was not undertaken in 1992/93. Therefore the
Working Group was unable to revise its assessment carried out in 1992. The Working Group
reiterates its recommendation from the 1992 mesting that a survey to determine age structure and
stock size on both banks be conducted and the stock be re-assessed before the fishery is re-opened
(sc-CAMLR-XI, Annex 5, paragraph 6.231).

GENERAL ADVICE ON THE MANA GEMENT OF FISH STOCKS

6.147 There have been a number of initiatives recently, by the UN and FAO, concerning high seas
fisheries and straddling stocks. In particular, the UN Conference on Straddling Stocks and Highly
Migratory Fish Stocks (New York, July 1993) charged FAO with: (i) providing further information
on the auitability of the mMsy concept; (i) providing information on implementation of the
precautionary gpproach; and (iii) developing a system of gatidtics for high sees fisheries. These
meatters are due to be discussed by the Scientific Committee and the Working Group considered that
it could advise the Scientific Committee accordingly.



High Seas Fisheries and Straddling Stocks

6.148 Regarding straddling stocks, it was noted that there is evidence that D. eleginoides in the
South Atlantic is a straddling stock, occurring around South Georgia and to the north and west of
Subarea 48.3 in FAO Statigtical Divisons 41.3.2 and 41.3.3. Furthermore, other species adso
probably come into the category of draddling stocks. myctophids, squids and Micromesistius
australis. Subject to Article x1 of the Convention such species may be viewed as stocks or
associated gpecies which occur both insde and outside the Convention Area. Thus the initiatives
concerning high sees fisheries and straddling stocks should be pertinent to CCAMLR with a view to
harmonising the development of measures in respect of such stocks.

6.149 From data avalable to the Working Group, it was clear that subgtantia fishing has
occurred on D. eleginoides not only in Subarea 48.3 but dso in areas immediately adjacent to but
outside the ccAMLR Convention Area.  Effective management of this fishery is obvioudy contingent
on managing the stock as awhole. Therefore guidance of the Commission is sought on the effective
harmonisation of management measures acrass the Convention’s boundaries.

MSY

6.150 Inregard to mMsy, the Working Group noted that Article 11 of CCAMLR does not use this
concept, addressing itsdf ingead to “population ... levels below those which ensure ... dable
recruitment” and “greatest net annud increment”.

6.151 A management objective of Msy usudly leads to the setting of highly variable catch limits
from year to year, as the catch which gives MSy depends on estimated stock Size and composition.
This brings the MSy approach into conflict with another frequent objective of management, the
maintenance of dable catches over a number of years. The MSy approach becomes hardly
meaningful when biologicd interactions are taken into account as it is not possible to maximise the
yidd from both a predator and its prey species Smultaneoudy. For this reason, MSY is not often a
suitable management gpproach.

6.152 In this context, the Working Group noted that wG-Krill had considered the problem of
gability in the krill fishery under changing management advice, and had sought Commisson guidance
on the frequency a which precautionary catch levels should be revised to ensure the fishery’s
gability (SC-CAMLR-XI1/4, paragraph 6.18).



Precautionary Approach

6.153 The guiding principle of a precautionary approach should be adle to evauate in advance if
the methods used for fisheries management are sufficient to achieve their management objectives.

The Revised Management Procedure recently developed by the Scientific Committee of the
Internationd Whaling Commission is a good example of such a*“textbook” precautionary gpproach.
However, the term “precautionary approach” is adso applied to management procedures which take
into account uncertain or unknown effects of that management so that, on avallable information at
least, the chances of the management objectives not being met are minimised.

6.154 Examplesof the latter such precautionary approaches have been introduced by CCAMLR,

()  to prevent uncontrolled expangon of the krill fishery by setting precautionary catch
limits for krill fisheriesin the Convention Areg;

(i) to create provison for advance notification and data requirements prior to the
development of new fisheries which led to catch and effort regulations being gpplied
to exploratory fishing (e.g., crabs in Subarea 48.3 and D. eleginoides in Subarea
48.4); and

(i)  to safeguard againg unknown effects of bottom trawling on mixed fish communities
and benthos by prohibiting bottom trawling.

6.155 The practice of providing arange of management options together with an evauation of the
risks associated with these options, a format adopted by WGFSA in the pas, is another example of
contribution to a precautionary approach.

Management Under Uncertainty

6.156 In 1992 the question of setting TACs when there is no or insufficient advice due to
uncertainty about stock sze and sustainable yidd was raised by the Commisson CCAMLR-XI,
paragraph 9.23) which asked the Scientific Committee to provide advice on the matter. The
congderation of what management measures are gppropriate under conditions of uncertainty dso
contributes to a precautionary approach.

6.157 It was pointed out that this question hed arisen partly in response to the Stuation with E.
carlsbergi in 1992. The Working Group had expressed reservations about using its old
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assessments to set a TAC for the stock since the life span of these fish was so short that there were
no data on the current biomass of the stock (SC-CAMLR-XI, Annex 5, paragraph 6.105). Despite
this uncertainty, the Commisson maintained the TAC for the 1992/93 season.

6.158 It was agreed that there were two extremes of data availability and uncertainty:

(A) HIGH DATA AVAILABILITY/LOW UNCERTAINTY, when sufficient data are available to
enable a complete assessment of stock and short term future yield; under these
conditions, specific advice on catch levels or other management measuresis possble.

(B) LOW DATA AVAILABILITY/HIGH UNCERTAINTY, when little information is avalable
from which to assess the current datus of a stock, which may or may not have
supported a fishery recently; under these conditions, a precautionary approach to
management, for example based onrisk analyss of potentid yield, and the choice of
conservative (low risk) management measures with low precautionary catch limits
would be appropriate.

6.159 The Working Group envisaged that under conditions of increasingly poor data availahility,
as dtuation (A) becomes stuation (B) (for instance when no new data have been reported for a
number of years) management measures would most appropriately start to follow options from a
choice of precautionary low catch levels, as specific advice on TACs from traditiona assessments
became less relidble. However, the Working Group stressed that an arbitrary phase-out rule, for
instance where TACs would drop to zero following a fixed number of years of low data availability
ether in the presence or absence of fishing, may not be agppropriate. Rather, a range of
precautionary limits including rationde for reducing TACs to be applied under conditions of
uncertainty should be deveoped taking into account the dynamics of various exploitable stocks.

6.160 TheWorking Group noted that the recently Revised Management Procedure devel oped by
the Internationd Whding Commission explicitly and automaticdly takes uncertainty in the stock
assessments into account when calculating catch limits. The procedure has the property that when
as=ssments have high coefficients of variation (cv), catch limitsare low. Catch limitsincrease when
the cvs become lower, for example, as more data accumulate about the status of the stocks, or
when more precise estimates become available.

6.161 It was pointed out that the time scale over which a stock is judged to have moved from
dtuation (A) to Stuaion (B) might be influenced by the life expectancy of the species concerned.
Thus for along-lived species such as D. eleginoides, assessments provided five years ago may ill



be gppropriate to the mgority of the stock, but for E. carlsbergi a 5-year old assessment would be
entirdy ingppropriate as none of the fish now dive would have been spawned five years ago.

SafeBiologicd Limits

6.162 Dr K-H. Kock (Germany) drew attention to the use of Minimum Biologicaly Acceptable
Limits (MBAL) by ICES. The MBAL is an edimated sock Sze a which recruitment is likdy to fal
below aleve necessary for maintenance of the stock. It may dternatively be formulated in terms of
increasing probabilities of recruitment falure.

6.163 The Working Group noted that there may be other methods to estimate safe biological
limits of fish populations and recommended that these approaches be investigated for gpplication to
stocksin the ccCAMLR Convention Area a next year’s meeting.

Development of High Seas Fishery Statistics

6.164 At present FAO plans severa meetings to pursue this issue further. In particular, an Ad
Hoc Consultation on the Role of Regiond Fishery Agencies in Rdation to High Seas Fishery
Statigtics is planned to be held from 13 to 16 December 1993 a La Jolla, Cdifornia, usa. This
meeting will advise guidelines for the type of datistics and data reporting systems necessary for the
collection of high sees fisheries datistics by FAO (see (iii) in paragraph 6.147 above). The
Secretariat has recalved an invitation to participate at the above meeting (SC-CAMLR-X11/BG/12).

6.165 The Working Group noted that the FAO initiative on high sees fisheries gatistics should be
of importance for cCAMLR. The Working Group therefore recommended that the CCAMLR
Secretariat be represented at the FAO Consultation in December 1993,

CONSIDERATION OF ECOSY STEM MANAGEMENT

INTERACTIONS WITH WG KRILL

Mortdity of Larva and Juvenile Fish in Krill Trawls

7.1 The Scientific Committee has recognised that an assessment of the by-catch of young and
larva fish in krill travling is an urgent problem (SC-CAMLR-XI, paragraph 3.17). The Commission
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has noted that measures may need to be taken to reduce the by-catch of fish in krill trawls (CCAMLR-
Xl, paragraph 4.17). Three papers evaluating this problem were presented to the Working Group
(WGFsA-93/8Rev. 1, WGKrill-93/50 and 51).

7.2 WGFSA-93/8 documented juvenile Antarctic fish caught during fishing by the krill trawler,
Grigory Kovtun, in the region of South Georgia during May-June 1992. Juvenile fish were
observed in 18.2% of dl 55 krill hauls. If only hauls taken over the shelf were consdered, juvenile
fish occurred in 45.5% of tows. For C. gunnari, the number of fish per tonne of krill caught were
966225 and 2 4344579 for dl hauls and for shef hauls respectivdly. Similaly, for
Lepidonotothen larseni, the corresponding averages were 557+103 and 1 388+248.

7.3 WGKIill-93/51 presented obsarvations of juvenile fish in commercid trawls near South
Georgia during July and August 1992. 27% of trawls had juvenile fish present. The results, when
cdculated in the same units as for WG-FsA-93/8, showed that a maximum of 520 fish were caught per
tonne of krill, most of which were L. larseni with some C. gunnari. WGHKirill-93/50 presents
comparable results for the 1990/1991 season with 24.5% of hauls during scientific sampling having
juvenile fish present. There was no data in ether paper to determine the proportion of trawls or
abundance of by-catch in trawls taken only over the shelf.

74 The Working Group noted that the results of these three papers are comparable and that
mortaity of juvenile C. gunnari in krill trawls may be an important source of mortdity for this
gpecies. Two estimates of the potentia impact were made:

()  thekrill catch in Subarea 48.3 was 36 000 tonnes in May-June 1992 (the sametime
asthe survey in WGFSA-93/8 Rev. 1). Thus, the mean number of C. gunnari caught
in krill travls in May-June 1992 was approximatdy 35 million individuds
Recruitment of one year old C. gunnari between 1977 and 1989 estimated from
Run 5 of the vPASs (paragraph 6.53) averaged 850 million individuds. If thisistaken
to be the average recruitment in any year then the proportion of juvenile C. gunnari
eiminated in the krill fishery would have been approximatey 4% in those two
months. If the commercid fishery is concentrated over the shelf area then this
mortaity rate would be higher; and

(i)  an esimate based on the number of C. gunnari juveniles caught in the krill catch for
1992 and a population projection of these juveniles assuming a congtant natura
mortdity rate of 0.48 showed the potentid loss of C. gunnari from the stock to be
gpproximately 12 000 tonnes.



7.5 The Working Group agreed tha the issue of fish mortdity in commercid krill trawls over
the shdf area warrants serious attention by the Scientific Committee. Particular topics identified
were the reative catch rates of fish compared to catch rates of krill and whether krill hauls were
taken on the shelf. It was agreed that a methodology should be developed for assessng the
sgnificance of reported rates of by-catch of young fish in conjunction with estimates of recruitment
provided by assessment methods such as vPA. Further information will aso be required and should
be submitted on the locations and time of year during which juvenile fish would be most vulnerable to
krill fishing activities

Importance of Krill as Prey of Fish

7.6 WGFSA-93/24 describes tempord and spatid variation in the diet composition and feeding
intendty of C. gunnari around South Georgia. Notably, the reproductive performance of C.
gunnari seems directly reated to the avalability of krill. The Working Group noted that the
presence of krill inthe diet of theicefish islikely to be due to a combination of downward movement
of krill into deep water and upward movement of icefish into surface waters.  The potentia
importance of krill in the diets of demersd fish species suggests that WG-Krill may need to investigate
in more detail the proportion of the krill population that moves to depths greater than the 150 m.

INTERACTIONSWITH WG-CEMP

Indicator Species

7.7 Two papers were made available to the Working Group for consideration of the blue-eyed
shag (Phalacrocorax atriceps bransfieldensis) as an indicator species in the CCAMLR Ecosystem
Monitoring Program (WG-CEMP-93/25 Rev. 1 and 26 Rev. 1). WG-CEMP-93/26 Rev. 1 describes a study
from South Shetland Idands in which the fish species represented by the examination of otoliths in
shag pdlets corresponds qualitatively, and aso in order of abundance, with the fish species regulaly
caught in tramme nets nearby. WG-CEMP-93/25 Rev. 1 presents a rationale for using these pellets to
monitor the species compogtion of littora fish fauna and for identifying when commercid species
may be dedlining in the region by their bsencein pelets.

7.8 The Working Group noted that the purpose to be served by these observations needs to

be specified. Given such a specification, it would then be possible to eva uate whether the proposed
observations would be able to fulfil this purpose. Also, the Working Group identified a number of
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criteria that need to be met before accepting that monitoring pellets of blue-eyed shags would
contribute to its work:

() otdlithsfrom fish gpecies important to the work of the Commisson found in pellets of
blue-eyed shags are related to the abundance of those species,

(i)  the absence of otaliths of these speciesis not due to preferentid feeding by shags for
other fish species or due to differentia digestion rates of otoliths of different species
or differences in rates of digestion a different times, such as occurs during egg
production by the birds; and

(i) thereisadirect reationship between compaosition of nearshore fish assemblages and
the status of offshore stocks of interest to CCAMLR.

7.9 The Working Group noted that these studies highlight the need for a good understanding of
the biology and natura history of species being proposed for use as indicator species.

7.10  TheWorking Group agreed that, should these criteria be met, an index of recruitment from
otolith abundance in pelets might be ussful as a quditative sgnd for recruitment of commercid
Species.

Incidental Mortdity of Birds During Longline Fishing

7.11  Sreamer lines for use in longline operations to minimise the incidenta mortality of seabirds
were introduced by CCAMLR in 1992 in Conservation Measure 29/X1. These streamer lines were
tested by New Zedand and modifications are proposed in SC-CAMLR-XII/BG/13. The Working
Group briefly discussed these modifications but were unable to agree on advice to the Scientific
Committee due to the lack of information as to why the current streamer lines should be modified.
The Working Group noted that a comparison of the performance of the current and proposed
sreamer lines should be based on their (i) effectiveness in deterring birds from griking bait; and (ii)
efficiency of operation (deployment, retrieva and maintenance).

7.12  The Working Group noted that the practice of some fishing vessdals to discard by-catches
of fish in longline activities during fishing operations may contribute to atracting and subsequent
fouling of birdsin longlines (SC-CAMLR-XI1/BG/4).



Ecologicd Interactions

7.13  Two papers were presented to the Working Group on the role of myctophids in the
Southern Ocean ecosystem (WG-FSA-93/17 and 18). WG-FSA-93/17 describes these species as being
zooplanktivores that are important prey of higher predators such as squid, nototheniid fish, sea birds
and mammas. WGFSA-93/18 discusses the mechanisms by which E. carlsbergi might migrate across
the South Polar Frontal Zone.

Prey Requirements of Predators

7.14 At its 1992 meeting, the Working Group discussed how it might contribute to the
ddiberations of WG-CEMP on parameters that could assst in interpreting changes in abundance and
distribution of predator and prey species (SC-CAMLR-XI, paragraph 5.61; SC-CAMLR-XI, Annex 5,
paragraphs 7.9 to 7.12). Submissions on this topic have been encouraged by the Working Group
but no new information was presented.

OTHER INTERACTIONS

7.15 No new information is available on the potentid impact of bottom trawling on benthic
asemblages.  The Working Group was informed that Audrdia is currently doing quantitetive
assessments of benthos in Prydz Bay that may help with these assessments.

RESEARCH SURVEY S

TRAWL SURVEY SIMULATION STUDIES

8.1 In 1991 and 1992 the Working Group drew priority attention to the difficulties which had
been experienced in the application of the swept area method (Saville, 197719) and associated t-
datigtics, to gpecies with patchy digtributions, such as C. gunnari. WG-FSA-93/20 addressed some of
the gtatigtica issues related to this issue, and reported the results of some smulation studies on trawl

urvey esimation based on usng Aitchison’s ddta digtribution to modd the underlying satistica

digtribution of trawl survey dendties. The paper dso developed a method for ca culating confidence
intervals for the abundance estimates. Tedts of the method showed that unbiased estimates of

10 saville, A. (Ed.). Survey methods of appraising fisheriesresources. FAO Fish. Tech. Pap., 71: 76.

61



abundance were obtained, dong with confidence intervas which give gpproximately the correct
coverage probability.

8.2 A computer program which implemented these methods has been submitted to CCAMLR,
and was used in preparing the assessment for C. gunnari. The Working Group agreed that the
methods gppeared to be an improvement over the use of the usud smple sample datitics in the
andyss of trawl surveys. Dr de la Mare indicated that he would be carrying out further smulation
tesing of the method to examine the robustness of the delta distribution estimators to different
underlying satistical distributions.

8.3 The need for further work on the formulation of arange of fish behaviours to determine the
possble forms of such gatisticd digtributions, as specified in WG-FSA-92 (SC-CAMLR-XI, Annex 5,
paragraphs 8.5 to 8.7) was reiterated. The Convener, Dr de la Mare, and Dr Kock agreed to
continue to coordinate this activity.

DRAFT MANUAL FORBOTTOM TRAWL SURVEYS

84 The Draft Manud for Bottom Trawl Surveys in the Convention Area §C-CAMLR-XI,
Annex 5, Appendix H, Attachment E) was circulated during the intersessond period. Only one
survey has been conducted in the Convention Area since last year, and 0 too little experience has
been gained in the use of the Manua to suggest any mgor revison at this sage. However, Dr de la
Mare drew attention to the common practice of usng the same set of dtations when conducting
repeat surveys, rather than choosing a new set of random sations. He noted that, dthough this
practice had important practica advantages (e.g., in cases where there was rough trawling ground),
it would not lead to the estimates being satigticaly consgtent, in the sense of the mean of series of
urvey estimates converging an the true abundance, if the physica digtribution of fish had a persstent
geographic pattern. Using the same stations may be appropriate for the case where a time series of
estimates is to be used as an index of abundance. In such cases, the estimation of a proportionaity
coeffident (g) would be dedrable. Using re-randomised sations would be appropriate for
improving the precison and accuracy of a total abundance estimate from repeat surveys. In the
recent Audtralian survey a Heard Idand the survey design was based on hdf of the stations being
repeated, with the remainder being newly sdlected at random. It was suggested that it would be
gopropriate for some brief discusson of this matter to be included in the Draft Manud.
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RECENT AND PROPOSED SURVEYS

85 The design of a bottom trawling survey on the Ob and Lena Banks has been proposed by
Ukranein WGFSA-93/10. A review of the TACs for these banks is pending the outcome of this
survey (paragraphs 6.144 and 6.145). The Working Group raised a number of points from the
proposal that should be addressed:

()  Why are net monitor cables required? The reasons given in the proposa indicate
that an acoustic net monitor transmission would be preferred.

(i)  Why aretrawlsto be of one hour duration when survey trawls around South Georgia
Idand can be conducted successfully over a haf hour period in the same depth
range?

(i)  The results of the survey should be reported in the CCAMLR research database
format.

8.6 A UK stientific research cruise for finfish in Subarea 48.3 is planned for the 1993/94
season.  The proposa is detailed in WGFSA-93/28. The survey design is Smilar to those of recent
years with gpproximately 80 randomly located stations covering three depth strata. An additiona
element noted by the Working Group is the plan to study concentrations of C. gunnari if they are
encountered during the survey.

8.7 Resolution 9/x1 requires the Scientific Committee, in consultation with its Working Groups,
to develop standardised guiddines and formats for Members to submit research plans for use of
“commercid fishing or fishing support vessals or vessds of a Smilar catching capacity to conduct
fishing for research purposes when the estimated caich of finfish may exceed 50 tonnes’. The
Working Group agreed that the format proposed in WGFSA-93/12 Rev. 1 is suitable for attachment to
this resolution.

8.8 The Working Group noted that a 50 tonne limit for norma research operations was a
practical redtriction intended to ensure that sufficient survey work could be undertaken without
having a subgtantid impact on stocks, without a requirement to notify CCAMLR. It was noted that
this restriction will be unlikely to affect the operation of research vessals carrying out typical bottom
trawl surveys, but that it would affect those vessals used for other research purposes which catch
commercid quantities of fish. Consequently, the requirement to submit plans to CCAMLR isunlikey
to be applicable to most research operations. In this context, the Working Group recognised that



the Resolution amed to create a distinction between research fishing on a commercid scde and the
scae of fishing usudly required for the purposes of scientific research.

DATA REQUIREMENTS

9.1 Details of data requirementsidentified by the Working Group are given in Appendix D.

SOFTWARE AND ANALY SES REQUIRED FOR THE 1994 MEETING

9.2 Following the principles adopted at other Working Groups, the Secretariat was requested
to undertake vdidation of the method of anadysing trawl surveys described in WG-FSA-93/20.
Following vaidation, receipt of detailed user ingructions and find versons of the programs, this
software will be made available for digtribution through the Secretariat to interested researchers.

9.3 The Secretariat was requested to provide an enhancement to its stochastic population
projection program to incorporate drawing the starting population age structure a random from a
choice of prior distributions. Drs de la Mare and Congtable agreed to liaise with the Secretariat on
this matter.

94 Thisyear much time was spent by severd participantsin identifying loca depletion eventsin
the haul-by-haul longline datasst for D. eleginoides. The Working Group requested that the
Secretariat develop a program to scan these data automatically to assg in the identification of
depletion events, or to provide some software which would alow rapid visud scanning.

95 The CCAMLR ADAPT VPA program, developed initidly for the 1992 meeting of WGFSA,
has now been used for two years and has undergone some minor development. Participants were
requested to contact the Secretariat with suggestions for improvements to the output or input to
make the software more user-friendly.

OTHER BUSINESS

10.1  Some participants have experienced problems in using files generated by applications not
avalable at the Secretariat. Fixing these problems requires considerable effort by the Secretariat’s
Computer Specidigt.



10.2 In an atempt to dleviate this problem, the Working Group decided the following:

() the Secretariat should prepare and circulate with the invitation to the WG-Fsa
meeting, asummary of al software and hardware maintained at the Secretariat;

(i)  for the more speciaised assessment and analysis packages, participants should be
asked to keep this summary under constant review and advise the Secretariat when
new versons of the software are released; and

@iy it will be the responghility of participants to bring with them licensed copies of any
software they intend to use &  the meeting which is not maintained at the Secretariat,
and bring compatible drivers for these gpplications.

10.3  Thereport of the Workshop on the Management of the Antarctic Crab Fishery contains a
suggedtion that it would be useful for CCAMLR to maintain an ongoing bibliography for Antarctic

crabs (Appendix E, paragraph 7.1).

104 At present, the Secretariat is working on a complete bibliography of papers presented at
CCAMLR mestings. It aso maintains a bibliography of reprints of published papers provided to the
Secretariat by the CCAMLR scientists. A bibliography on Antarctic oceanography, hydrology and
related aspects of krill digtribution was recently compiled by the Secretariat on request from wG
Krill.

10.5  Compiling and maintaining such speciaised bibliographies takes a consderable amount of
time and effort by the Secretariat. At the same time, such bibliographies are being maintained by
individua CCAMLR scientists working on specific projects.

10.6  The Working Group decided that as a common approach, the Secretariat should compile a
register of scientists working on specific projects of interest to CCAMLR and of bibliographies they
maintain, including any available bibliographies on Antarctic crabs.  The register should be readily
avalableto dl CCAMLR scientists on request to the Secretariat.

10.7  TheWorking Group also requested that the Secretariat continue cataloguing itsreprints. In
order to keep the catalogue complete and updated, scientists are requested to send reprints of their
publications to the CCAMLR library.

10.8  wakirill and wWGCEMP have both discussed the development of the Southern Ocean -
International Globa Ecosysem Dynamics (SO-GLOBEC) (See SC-CAMLR-XII/4, paragraphs 7.4



to 7.10; sC-CAMLR-XI1/3, paragraphs 9.7 to 9.12). Both Working Groups have suggested that the
Scientific Committee should consder nominating an observer to the SO-GLOBEC Program and that the
liaison between so-GLOBEC and the Scientific Committee and its Working Groups should continue.

10.9  The Working Group decided that having a full knowledge of the sO-GLOBEC devel opment
and implementation is of importance to CCAMLR. This would help to avoid certain overlgp and
competition between so-GLOBEC and various programs of the CCAMLR Scientific Committee.

ADOPTION OF THE REPORT AND CLOSE OF THE MEETING

11.1  Thereport of the meeting was adopted.

11.2 In closing the meeting the Convener thanked the rapporteurs, conveners of various ad hoc
subgroups and the Secretariat for their hard work which had enabled the meeting to be conducted in
amogt effective manner. Dueto ther efforts, the report of the meeting was prepared and adopted in
the shortest time ever.

11.3 Dr Kock (Charman of the Scientific Committee) congratulated the Convener for
conducting the meseting in an efficient and productive fashion. He dso extended his thanks to the
Convener and participants on behdf of the Scientific Committee.
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APPENDIX D

DATA REQUIREMENTSFOR THE WORKING GROUP

Data Required by Data Received Data Requested
WG-FSA-92 by WG-FSA-93 by WG-FSA-93
1. Datafrom the crab fishery should be | Datareported -
collected and submitted (paragraphs
6.20 (v) and (vi))
None received D. eleginoides, Subarea 48.3

2. D. eleginoides, Subarea48.3
(paragraph 6.176)
 studies on hook selection factors
required
» studieson lossrates of fish

 studies on hook selection factors
required
» studies on loss ratesof fish

3. D. eleginoides, Subarea48.3

 age and maturity determination
required for an expanded range of
lengths from historical and current
commercial and research catches
(paragraph 6.123 to 6.126)

« fish should be measuredin 1 cm
length classes and all data should
be submitted to CCAMLR

(paragraph 6.142)

Datareceived from current fishery

D. eleginoides, Subarea 48.3

¢ age and maturity determination required
for an expanded range of lengthsfrom
historical and current commercial and
research catches

4. E. carlsbergi, Subarea48.3:

« description of operation
(CCAMLR-IX, paragraph 4.27)

« further information requested on
by-catch in commercial
E. carlsbergi fishery (paragraph
6.103)

* new surveys required
(paragraph 6.105)

No information

5. Representative length frequency from
the commercial catch of C. gunnari in
Subarea 48.3 should be reported for
the most recent years of the fishery

No information but no fishery

Representative length frequency from the
commercial catch of C. gunnari in Subarea
48.3 should be reported for the most
recent years of the fishery

6. Trawl fisheriesin Subarea48.3:

« detailed data on the by-catch in
pelagic (midwater) and demersal
(bottom) trawl fisheriesin Subarea
48.3 are urgently required to
establish management advice
(paragraphs 6.72 and 6.93)

* research data should be submitted
to the Secretariat

No information

Trawl fisheriesin Subarea 48.3

« detailed data on the by-catch in pelagic
(midwater) and demersal (bottom) trawl
fisheriesin Subarea 48.3 are urgently
reguired to establish management
advice (paragraph 6.64)

« research data should be submitted to
the Secretariat

7. N.rossii, Subarea48.3
« biological information on incidental
catch
* haul-by-haul datafrom historical
fishery requested (paragraph 6.34)

No information

8. Length and age, N. squamifrons
Subarea 48.3 - commercia datafor
past years (paragraph 6.90)

No information

9. Commercial age and length datafor
N. gibberifrons

No information




10.

P. guntheri, Subarea48.3 -
clarification of position of past
catches around South Georgia
reguested (paragraph 6.86)

No information

11

E. carlsbergi

« clarification of position and time of
catch of 1 518 tonnes reported for
Subarea48.2 in 1990/91
(paragraph 6.178)

* clarification of position and time of
catch of 50 tonnesin Subarea48.1
in 1991/92 (paragraph 6.203)

No information

E. carlsbergi

« clarification of position and time of
catch of 1 518 tonnes reported for
Subarea48.2 in 1990/91

« clarification of position and time of
catch of 50 tonnesin Subarea48.1in
1991/92

Age/length data from catches of
C.gunnari in Division 58.5.1 prior to
1980

Datain Gerasimchuk, 19931

13.

Commercial length and age data for
the D. eleginoides trawl and longline
fisheriesin Division 58.5.1

Submitted by France

14.

N. squamifrons, Division 58.5.1

« length and age/length key data

 catch data separated for
Division 58.5.1

« data consistency

No further data are available
Zaitsev, 19892

15.

Information on levels of discarding
and conversion rates from fish
products to nominal weight are
required

No information

16.

Call for detailed charts to assist the
Secretariat in the calcul ation of
seabed areas (paragraph 8.11)

Chartsreceived by Secretariat

17.

Call for historic information from
surveysto assist the Workshop on
the Design of Bottom Traw! Surveys
in investigating the internnual
variability in the occurrence of fish
aggregations (paragraphs 8.5 and 8.6)

Cadll for historic information from surveys
to assist the Workshop on the Design of
Bottom Trawl Surveysin investigating the
interannual variability in the occurrence of
fish aggregations

18. D. eleginoides, Subarea 48.3
* stock identification studies
« dataon the position or bearing of each
end of longlines (paragraph 6.16)
19. Crab fishery, Subarea48.3

Investigations on the use of time-release
devices, escape ports and pot selectivity
(paragraph 6.89)

1 Gerasimchuk, V.V. 1993. Statesof stocks Champsocephalus gunnari on the shelf of the Kerguelen Islands. In: Duhamel, G.
(Ed). Les Rapports des campagnes a la mer: Campagnes SKALP 1987 et 1988 aux Tles Kerguelen. Les Publications de

I’ Institut Francais pour la Recherche et 1a Technologie Polaires, 93-01: 266-276.

2 Zaitsev, AK.
(Nototheniidae) in various areas of the Indian sector of the Southern Ocean. In:

(SC-CAMLRS3P/6). CCAMLR, Hobart, Australia: 123-139.

1989. Growth and age/length structure of populations of Notothenia (Lepidonotothen) sguamifrons

Selected Scientific Papers, 1989
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REPORT OF THE WORKSHOP ON THE MANAGEMENT
OF THE ANTARCTIC CRAB FISHERY
(LaJolla, Cdlifornia, usa, 26 to 28 April 1993)

OPENINGOF THEMEETING

1.1  The Workshop was held at the Southwest Fisheries Science Center, La Jolla, Cdifornia,
from 26 to 28 April 1993. The Convener, Dr R. Holt (UsA) chaired the Workshop.

1.2  The paticipants of the Workshop were welcomed by the Director of the Southwest
Fisheries Science Center, Dr M. Tillman, on behdf of the us Governmen.

ORGANISATION OF THE MEETINGAND APPOINTMENT OF RAPPORTEURS
1.3  Thefollowing were gppointed rapporteurs:

Dr R. Holt, Agendaltems 1, 6, 7, 8and 9;

Dr R. Otto (UsA), Agenda Item 2 (i) to (iii);

Dr |. Everson (UK), Agenda ltem 2 (iv);

Dr M. Basson (UK), Agenda ltem 3;

Dr A. Rosenberg (UsA), Agenda Item 4; and

Dr D. Agnew (CCAMLR Secretariat), Agenda Items 5 and 6.

A lig of participants is given in Attachment A. A list of papers tabled a the meeting is given in
Attachment B.

ADOPTION OF THEAGENDA

1.4 A draft agenda had been prepared by the Convener and the CCAMLR Secretariat. This
agenda was adopted and is included as Attachment C.

BACKGROUND OF THEMEETING

1.5 Fadlowing natification to the Commisson by the United States in 1991 of a potentid new
fishery for Antarctic crab Paralomis in Subarea 48.3 (CCAMLR-X, paragraphs 6.7 to 6.12), a
fishery operated in Subarea 48.3 from July to November 1992.



1.6  The Sdentific Committee had recommended that a conservative management strategy be
followed in the development of the fishery for the gecies, and had recommended a series of
measures to manage the fishery in this stage of its development.

1.7  The Commisson requested the Scientific Committee to develop a Longterm Management
Pan for the Exploratory Crab Fishery. This cCAMLR Workshop was asked to specify the data
needed and the actions required to acquire the relevant information from the exploratory crab fishery
that will dlow the estimation of appropriate harvest levels and methods in accordance with Article Il
of the Convention, for review by the Scientific Committee (CCAMLR-XI, paragraphs 9.48 to 9.50).

OBXECTIVES OF THEMEETING

1.8  Theobjectives of the Workshop (SC-CAMLR-XI, paragraph 4.17) were:

() to desgn an goproach to management of this fishery that will enable WGFsA to
measure:

(@ the productivity and abundance of the stock; and
(b) theeffect of different harvest drategies;

(i) to establish the types and scale of data necessary to implement the above gpproach to
management; and

(i)  to establish reporting requirements for the fishery.

INFORMATION ON THE PARALOMIS SPINOSI SSIMA STOCK

Biologicd Characterigtics

21 A summay of the types of data discussed in this section, their methods of acquidition and
priority for acquigtionisgivenin Table 1.

2.2 The Workshop conddered avalable information on Paralomis spp. contained in
ws-crab-93/4, 24 and 25 as well as WGFSA-9229. The working group noted that two species of
Paralomis are found in Subarea48.3. Paralomis spinosissima is of mgor concern as thiswas the
target species during the 1992 fishery but Paralomis formosa is dso found in abundance and may
be of commercid interest in the future,



2.3  Thetwo species have smilar geographic digtributions and are known from the Scotia Sea
north to the Atlantic continental shelf waters of South America They are not known from the
eagtern Atlantic or from Pecific Ocean waters. Avallable records summarized by Macpherson
(ws-crab-93/25) show P. spinosissima occurs in areas west of 34° longitude ranging north to 46°S
latitude at depths of 132 to 824 m. Paralomis formosa ranges north to about 37°S latitude and is
found at depthsto 1 600 m. Records from a Spanish trawl survey in 1987 and 1991 show that both
species occur to the south of South Georgia (56°S) (Ws-crab-93/19) but were not found a South
Orkney or the South Sandwich Idands. Little is known of their abundance in areas outsde Subarea
48.3. Suggestions for research on biologica parameters and data collection expressed in this report
largely gpply to both species dthough only P. spinosissima is consdered here.

24  Thegenus Paralomisisin the family Lithodidae, anomuran crabs closdy dlied to the hermit
crabs. The family includes the genera Lithodes and Paralithodes which are commonly known as
king or stone crabs and contain species that provide important commercia fisheries world wide.

The genus Paralomis is known from al the World' s oceans except the Arctic and is usudly found at
extreme depths. In the Southern Oceans members of the genus are, however, found in continental

shdf and dope waters. Paralomis granulosa, for example, is harvested in Chile and to a lesser
extent in Argentinaas well asthe Fakland Idands.

2.5  Anomurans differ from the true crabs (Brachyura) in that femdes lack spermathecae and
cannot store sperm during mating and fertilize eggs a alater time. Femae anomuran crabs mate and
extrude eggs immediatdy after moulting with fertilization occurring during or immediady after
extruson. The abundance and sze of mature maes redive to that of femaes may be more
important in fishery management of anomuran crabs than it is in the management of brachyurans
This is egpedidly true if the moulting-mating season is relaively short. The correation between
moulting and mating times may dso influence the timing of fishing seasons.

2.6  The Workshop conddered available information on reproduction in P. spinosissima  in
Subarea 48.3 and noted the following:

() Size a maturity is probably lower a Shag Rocks than at South Georgialdand. Chela
alometry indicates that maes mature a about 66 mm cargpace length at Shag Rocks
and 75 mm a South Georgia ldand. Differences in femade Sze a maturity (based on
the frequency of ovigerous specimens by size group) were less apparent; 50% of the
femdes were carrying eggs a a sze of 62 mm cargpace length (data combined from
both locations). The minimum and average Sizes of ovigerous femaes were, however,
smdler a Shag Rocks than a South Georgia Idand. Determination of Sze a maturity



(i)

(il

)

was difficult due to the high frequency of rhizocephdan parastes The sze of
ovigerous femaes is directly proportiond to functiond maturity. There was some
discusson of the posshbility that morphometric maturity as determined for maes may
not be directly equatable to the sze at which mdes actualy participate in mating and
are hence functiondly mature.

Fed and subsequent microscopic observations of embryos being brooded by femaes
during July 1992 suggest that mating probably occurs over substantid portions of the
year. Developmentd stages ranged from externd eggs showing only the formation of
blastodiscs, to those that had completed development and were in the process of

hatching. Femdes carrying only the remnants of hatched eggs were aso commonly
encountered. While these observations are indicative of a protracted spawning period,
in the absence of seasond monitoring it is not clear whether spawning within the
population occurs throughout the year . If here is a seasond component to the
frequency of spawning, its timing may influence spatid didribution of maes rdative to
femaes and the frequency of moulting.

The number of newly fertilized eggs in P. spinosissima ranged from gpproximately 2
000 to 14 000 and increased exponentialy with cargpace length. The reationship
between fecundity and Sze was compared to that for Lithodes aequispina from the
Aleutian Idands. While fecundity in P. spinosissma is an order of magnitude lower
than many other crab species, at any given Sze average fecundity in P. spinosissima is
higher than that for L. aequispina. Participants noted that recruitment in other crab
and crustacean populations is highly variable and not necessarily well related to
population egg production. However, the importance of fecundity observations and
their gpplication to underdanding stock/recruitment relationships should not be ruled
out for Paralomis spp. Also, participants noted that it would be desirable to describe
the relationship between numbers of brooded embryos and body size at later stages of
embryologic development in order to estimate the number of larvae hatched.

Data on the diameter of oocytes relative to the developmenta stage of brooded
embryos indicated that spawning does not immediatdy follow hatching in
P. spinosissima. If it is assumed that embryologic development lasts for one year and
that vitellogenes's occurs a a roughly congdant rate, then the spawning cycle may
approach two years. This would be amilar to spawning cycle of L. aequispina which
has a smilar depth range in the North Pacific, an embryologic period of one year,
amilar egg Sze and is capable of lecithotrophic larval development.  The possibility



that P. spinosissima has lecithotrophic, benthic larvae was discussed as this sort of
life history may influence stock/recruitment relationships.

2.7 Apat from the above reproductive data and limited information on size frequency,
paticipants noted that there was very little life history, ecologicad or demographic information
avalable. Due to the limited area that has been fished and from which biologicd data has been
collected, condderable attention should be given to ared differencesin dl parameters.

Digribution and Stock |dentity

2.8  The Workshop consdered data presented in documents Ws-Crab-93/17, 19, 24 and 25 aswell
as WGFSA-92/29. It was noted that the Spanish trawl survey of continental shelf and dope waters of
the Scotia Arc encountered crabs only at South Georgia Idand and Shag Rocks. It was agreed that
CCAMLR Members should atempt to assemble existing, unpublished, information on the geographic
digtribution of crabs in the Southern Oceans.

2.9  Differences in mean 9ze and the 9ze a maturity between Shag Rocks and South Georgia
Idand suggest that discrete stocks may exist. Discussions indicated that comparative morphology
and demographic studies were most generaly used to identify stocks of crabs and that recent studies
were proving the utility of genetic techniques in stock identification. Tagging studies have aso been
used to ddineate stocks for the purposes of fishery management. It was generdly agreed that
differences in demographic characteristics were frequently sufficient to warrant separate treatment of
populations inhabiting various grounds even if populations could be consdered as parts of the same
interbreeding unit (deme) geneticdly.

210 The Workshop suggested that in addition to biologicd and fishery data collection,
oceanographic data also be collected. If thisis avalable from other sources it should be interfaced
with the biologicd data Mogt crab populations show sgnificant changes in size over time, which
may be related to environmentd factors. Data on seasona water temperatures and probably current
patterns are desirable. These data could be best obtained by established hydroacoustically released
gear. Expendable Bathy Thermographs (XBTS) give a sngp shot of conditions a a given time, but
given the limited commerdd effort, would probably be insufficient in quantity to provide a useful time
series of data



Demographic Characterigtics

211 Paticipants agreed that information on size-specific growth, mortaity and stock abundance
was most important a the moment. At present these dements can most easily be estimated by
andogy with other species and stocks.  The interaction of reproductive and life history parameters
with stock/recruitment relationships was discussed as was the importance of parasitism. Participants
agreed that the acquidtion of demographic information would be influenced by the sdectivity of pots
in the fishery. Compardive fishing experiments between pots with smdl and large mesh sze and
between pots and trawls were suggested.

Paragitism

2.12 Investigations during the experimentd crab fishing study had indicated that in some areas a
very high proportion of the P. spinosissma were parasitised by rhizocephaan™. Microsporidian
infections were dso found but a much lower incidence. The incidence of infection was greetest in
smdl individuas of both sexes and was more prevaent at South Georgiathan at Shag Rocks. These
parastes were not found in P. formosa (WGFSA-92/29). Incidence of rhizocephdans and
microgporidiansis probably underestimated as early stages of infection are cryptic.

2.13 The implications on the P. spinosissima population of this rhizocephdan infestation were
conddered in the study described in ws-crab-93/7 and supported by more generd moddsin ws-
crab-93/9. Thefollowing condusions had been drawn in this sudy:

(i)  the spawning stock of a population with a high prevaence of rhizocephaan infestation
islikely to be below the spawning stock of an uninfected population;

(i) the spawning stock ratio (exploited SSN**/unexploited SSN) decreases as fishing
mortality increases when only hedthy animds are harvested. This is dso true in the
absence of paragtiam but the ‘darting point’ or the unexploited levedl of spawning
sock is lower when there is any infestation; and

(i) when hedthy and parasitised animals are harvested the spawning stock ratio decreases
lessrapidly than is the case when only hedthy animas are harvested and in some cases
there may be an increase in the spawning stock for reatively low levds of fishing
mortdity.

genus Briarosaccus class Cirripedia, phylum Crustacea
ssN = Spawning Stock Number

* %



2.14 It wasnoted that in modelling the Situation it was important to take account of the recruitment
dynamics of the paraste and hogst. This in turn meant it was important to determine the larvd
digtribution and be able to determine stock identity.

2.15 Even though the rhizocephdan tends to cause feminisation in P. spinosissima, it was noted
that there was a higher prevdence of paraditisation in maes than femdes. During the fidd study
presence of pleopods had been taken as diagnogtic that the crab was femade.

2.16 A dgnificant proportion of the rhizocephdans were themselves infected by an undescribed
gpecies of isopod. The dynamics of this hyperparastisation were unknown and merit analyss
through extension of modelsin ws-crab-93/7and 9.

2.17 Eventhough the mgority of the rhizocephdan infected P. spinosissima were smdler than the
minimum Sze adopted in WG-FSA-92/29, it was agreed that destroying infected individuds is more
likely to have an overdl benefit to the crab population. It was considered that there was no chance
of further infection if such crabs were crushed and returned directly to the sea.

2.18 Infection by the rhizocephdan is thought to occur during the immediate post-moult period.
The externa, the externd manifestation of the paradite, becomes vishble some months later.

2.19 Noinformation was available to indicate whether high levels of parastisation were alocalised
or widespread phenomenon. Information on this topic could be obtained by andyss of data on
infestation rates on a haul-by-haul basis taking account of the location of the catches.

220 The prevdence of rhizocephdan paastism undoubtedly influences demographic
characterigics and stock recruitment relationships in any stock that may be defined. This
host-paradite interaction should be more extensdvely moddled to predict its influence on
demographic characterigtics and yield.

ASSESSMENT METHODS

3.1 Various assessment methods that have been used in other crustacean fisheries and that may
be applicable to the P. spinosissma and P. formosa fishery in Subarea 48.3 were identified. The
methods can be grouped as follows:



depletion methods,

change-in-ratio and index-remova methods,
Sze/length- based assessment anayses,
cdibration of abundance indices,

production models; and

yidd-per-recruit.

These methods, with the exception of yied-per-recruit, are discussed in turn and ther man
assumptions, data requirements and outputs are summarised in Table 2. For dl of the assessment
methods described below estimates of uncertainty of current stock status should be made and
sengitivity to underlying assumptions and data quaity should be explored.

3.2  These methods can be divided into two groups. The first group (depletion, change-in-ratio,
index-removd, szellength-based assessment, and production modd methods) require that the
fishery substantidly reduces the population from the sudy area snceit is the change in the population
due to known removds that is the bass of the estimation. The second group does not require that
the fishery reduce the population sze.

Depletion Methods

3.3  Depletion methods (aso referred to as Ledie-De Lury methods) can, in theory, be gpplied
to aggregated data over a whole fishing season or severd years to obtain estimates of totd
population size. In the context of the crab fishery a South Georgia, it is a this sage more
gopropriate and feasible to consder loca depletion models applied to data a a finer tempora and
spatid scae.

34  Locd depletion models use commercid catch-per-unit-effort (CPUE) and cumulative catch
data to estimate locd population dendtiesin rdaively smdl areas. These dengty estimates can then
be used to extrapolate to a population Size over a larger areaif data on digtribution of the stock are
avalable. The man assumptions are that CPUE is proportiona to the dendty and that the population
is closed over the period consdered in the anadyss. The second assumption can often be relaxed
though additional information may be required.

3.5 Itisimportant that an gppropriate measure of effort is used when congructing CPUE. Soak
time of pots may, for example, have to be taken into account if there is any relationship between
catch per pot and soak time or if there is any Sgn of saturation. The aggregated data on catch per
pot and average soak time presented in ws-Crab-93/24 seem to show some form of saturation in



catch rate at a soak time of around 30 hours. Saturation can be due to many effects, for example,
degradation of bait, and is usudly determined from field studies.

3.6 Idedly, catch/effort data should be on as fine a spatid and tempora scale as possble. This
is paticularly rdevant in this case because the level of effort is curently relaively low. Daaat a
coarse scae of, for example, 10-day periods by gridsquare (1° longitude by 0.5° |atitude) may
disguise any depletion occurring a afiner scae.

3.7  Some participants felt scepticd about the possibility of detecting any depletion effects, even
on alocd scde. Firdly, this is because there is a posshility that spawning and moulting are
protracted for this species. Secondly, thereisasingle vessd in the fishery and it would tend to avoid
depletion. The firg issue can be addressed by developing a variation of the standard depletion
method to take growth and recruitment into account, though this would clearly require additiona
information.

3.8  The second issue could be addressed by using an experimenta approach. One possibility
may be to request the fishing vessdl(s) to do repeated sampling by settings of many grings in a
rdaivey smdl aea over a short period of time. Catch/effort data from this type of ‘fishing
experiment’ may be very vaduable for estimation of local dendty from depletion methods. From the
point of view of afishing vessd, this may be feasble over aperiod of one week or less ance it is not
inavessH’sinterest to continue fishing once catch rates have dropped to very low levels. However,
repeated sampling may generate emigration from the area.

3.9 It was noted that the assumption of congtant catchability may not be redidic in this new
fishery where fishermen are il in a process of learning. As long as the andyss is goplied to data
over a short time-period (one or two weeks rather than the entire season, for example) this should
not be a problem.

3.10 Extrgpolation from estimates of loca dengty to larger areas should be done with great care
as topology, substratum characteristics, depth, etc. may vary consderably between areas containing
crab. Only areas of smilar physcd characteristics should be included in extrgpolation, perhaps
creating a need for more sudy areas. In some cases it may not be appropriate to extragpolate at al
because of factors such as movement or migration of crabs and changes in sze of animds by area
(and/or depth).



Change-In-Ratio (CIR) and Index-Removd (IR) Methods

3.11 Destriptions of the IR and IR methods and their gpplication to show crab are given in ws-
crab-93/10. Both these methods require some form of survey, either by appropriate trawl gear or
pots, to randomly sample animals before and after the fishery. Tota removads (i.e, totd catch) is
also required.

3.12 The cIrR method uses the random samples to obtain estimates of the proportions of legal and
ub-legd szed crabs before and after fishing. These proportions and the total removals are then
used to estimate the population size and the number of legd-sized crabs before fishing, as wel as
catchability coefficents. The IR method uses estimates of catch rates before and after fishing from
the random samples and the total removas to estimate the same parameters as the CIR method. Itis
a0 possible to combine estimates from the two methods asindicated in ws-Crab-93/10.

3.13 Both these methods are based on the assumption that the population is closed. The CIR
method further assumesthat dl legd szed animds have the same probahility of being caught. The IR
method assumes that the probability of capture does not vary within or between surveys. Asin the
case of the depletion method, there are ways of relaxing these assumptions.

3.14 Mog of the comments made with respect to the depletion method aso apply to these two
methods. The man difference is however, that additiond information from fishing a random
locations is required for CIR and IR whereas the commercid fishery may not be prosecuted at
random locations. There may be some advantage in looking at the feaghility of requedting the
commercid vessd(s) to carry out fishing a random locations.

3.15 It would be paticulaly useful if estimates of population sze from both the CIR/IR and
depletion methods could be obtained. These estimates could adso be combined with appropriate
weighting (by, for example, inverse variance) to possibly improve the precison of the estimates.

Size/l_ength-based Methods

3.16 There are various methods that fal within this category. Length-based cohort analysis (or
Jones nethod) is badcdly a deterministic modd that uses catch in numbers by sze dass with
estimates of growth rate, naturd mortdity and termind fishing mortaity to estimate population size,
The man assumption which generdly limits the use of this method is that the population is in
equilibrium.  The determinigtic nature of this method means that it can, in theory, be gpplied to a
sgngle year’ s data though results would obvioudy be interpreted with great caution.
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3.17 Length-converted catch curves are used to estimate total mortdity. They require data and
assumptions smilar to those required for length-based cohort calculations. With avirgin population,
length- converted catch curves can potentialy be used to estimate natural mortality.

3.18 The length-based De Lury method (Conser, 1992) uses time series of indices of population
numbers, by at least two Sze classes, and tota catches together with some description of growth and
mortaity to edimate populaion Szes and fishing mortdities by Sze class. This method estimates
parameters using alikelihood criterion.

319 Catchrat-9ze andyss (CAsSA) is amilar to the length-based De Lury method but requires
further information asindicated in Table 2.

3.20 All the 9ze-based methods of assessment require rdatively large amounts of detailled data
and cannot redlly be gpplied to the crab fishery around South Georgia at this early stage.

3.21 These sze-based methods aso focus on the need to estimate growth parameters. Estimates
of growth rates are dso required for estimating other quantities such asyield. Since it is not possible
to directly age crabs, other methods, for example, length frequency andyses have to be used. There
are many problems associated with length frequency analyses dthough they have been applied to
datafrom other crab fisheries. Thefirgt problem isthat commercia data from pots are unlikdy to be
representative of the whole population. Idedly random samples from trawl catches or, possbly,
from fine-meshed pots should be used. It may be feasble to use some fine-meshed pots on strings
of commercid pots.

3.22 The second problem is that there is often a large degree of variahility in the rdationship
between sze and age because not al animas moult every year. A given cohort may exhibit a
bi-moda or multi-moda digtribution of 9zes. As in the case of many other crustacean and fish
gpecies, the size digtributions at older age classes overlap thus obscuring any modes at larger Szein
length frequency didtributions.

3.23 Two of the most promising methods for obtaining good growth data are tagging studies and
holding of pre-moult animas. These methods generdly provide information on moult increments by
gze. Information on moult frequency by szeisfar more difficult to obtain.

3.24 There are clear advantages in Sarting tagging experiments at this early stage of the fishery. It
is important to note that the desgn and extent of such an experiment would depend on its main

purpose. If the main purpose of atagging experiment isto obtain information on growth (rather than
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estimating the population size, for example) then it would be gppropriate to do intense tagging in a
smdl area and return a a later stage to try and recover tagged animals. Such data would be ussful
even if the percentage of returned tagsis low. Concern was expressed as to the feashbility of usng
tagging methods given the current low levels of effort in the fishery.

3.25 It was pointed out that tagging can produce reduced moult increments and high incidenta
mortdity. Holding tank experiments are so advisable.

Cdlibration of Abundance Indices

3.26 Thecdibration of abundance indicesincdude the following two methods. The firgt congsts of
using the catch rates (catch-per-pot) and some estimate of the effective area fished by a pot to
cdculate the population dengty and then extrapolate over a‘fishable area. The main problem with
this method is estimating the effective area fished by a pot. Since pots are baited, crabs are
effectively atracted and the gear is therefore not passve. Furthermore, the area of attraction may
well depend on the orientation of the string relative to currents and migration ‘routes of crabs. This
method is not generdly recommended for assessment unless the effective area fished can be
estimated in adirect way by, for example, using radio-tagged crabs.

3.27 The second method conssts of using a trawl to estimate dendity by the swept-area method
and then doing comparative fishing trids to relate catch rates of traps to the dengty estimated by the
trawl. For this purposg, it is best to estimate the gear efficiency of the trawl (eg., by mounting a
camera on the trawl). However, in some cases it may be acceptable to use the trawl dengty
estimates uncorrected for gear efficiency (i.e, minimum trawlable biomass) as has been used for
other crustacean fisheries.

3.28 There are various types of gppropriate gear for crab surveys, including ‘Nephrops' trawls
and beam trawls. A type of ‘snow plough’ gear (Maynard and Conan, 1985) which employs a
camerato photograph crabs lifted off the bottom and pushed up againgt a grid, for easy counting and
measuring, has dso been employed with success. The use of camera deds in conjunction with line
transect type survey methods could aso be investigated.

3.29 Research surveys, independent of the commercid fishery, are of great vaue for comparison
with other assessment methods based on the commercid data. Even if the likelihood of surveys for
this fishery seems remote a this stage, it should be borne in mind as an assessment and monitoring
method for the future.



Production Modds

3.30 Production modds, like depletion models, use changes in indices of abundance such as CPUE
to estimate population sze. This method has been gpplied to Dungeness crabs (Stocker and Buitler,
19901). These methods work best where there is some contrast in the data and therefore many of
the comments regarding the depletion methods and the relatively low current level of effort would
a0 apply to production models.

Other Ad Hoc Methods

3.31 One of the ad hoc methods used in WG-FSA-92/29 for etimating appropriate catch levels
(rather than population sSze) was to condder comparable species.  This method is fraught with
difficulties, as recognised by the wG-FsaA, and is not recommended now that more information has
been obtained.

MANAGEMENT APPROACHES

Harvesting Regimes

41  The god of management of the Antarctic crab resource is preventing the reduction of the
stock below the leve at which the stock will be able to produce the maximum sustainable yield on a
continuing bass. Working paper ws-Crab-93/5 reviews the management methods gpplied to crab
stocks in other areas. In generd, there are two primary categories of regulations controlling
harvesting: (i) indirect controls on mortality through regulated minimum legal Sze, seasond closures
and prohibitions on harvesting femaes; and (ii) direct mortdity controls through catch or effort limits.

4.2  The Workshop noted that controls on the size of the animals landed, prohibition on retaining
female crabs and seasond closures during peak spawning or moulting periods are very widdy used
for regulating crab fisheries. These measures have the advantage of being applicable even when
information on the population dynamics of the resource is quite limited. For example, with the data
avalable from the fird year of fishing around South Georgia, minimum legd Szes have been
determined which are expected to dlow male crabs a least one mating year before they are
vulnerable to the fishery. The judtification for the prohibition of retaining femaes can be based on the
basic biology of the animd, though further work is needed in the future to ensure that reproductive

1 stocker and Butler. 1990. Fish. Res., 9: 231-254.
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success is not impared due to the reduction of the adult mae population. Determining the
gopropriate timing of seasond closures will require additiond information on the life history of these
crabs, in particular the seasond patternsin moulting and spawning.

4.3  The Workshop participants adso noted that size, sex and seasond regulations would not
restrict the expangon of the fishery and hence are termed ‘indirect controls. In order for the
development of the fishery to be geared to the collection of information necessary for conserving the
resource, further controls on fishery expangon are required. The experience in Alaskan crab
fisheries is that in those areas where direct controls on the mortdity, through catch limits, have not
been imposed, fishing mortdity gppears rdatively high. Therefore, the Workshop recommends that
both indirect and direct control measures be gpplied to the Antarctic crab fishery.

4.4 |t was noted that the combination of direct and indirect controls can mean that catch imits
need not be set precisely or conservatively, since the indirect controls should protect the stock from
reproductive failure in the short-term even if the catch is too high to be sustainable in the longterm.
However, if the catches exceed the longterm sustaingble levd, the fishery will be affected by having
greater sendtivity to variations in recruitment, lower average catch rates, and greater proportion of
the catch with new shells and thus low meset qudity.

45  More spedificdly, a minimum legd landing sze for both P. spinosissma and P. formosa
should be gpplied. Only legd szed mde crabs should be retained in the catch, except if an
experimental strategy for reducing parasite infestation is attempted (paragraph 4.8). No seasond
closure can be recommended at present until more biologicd data become available. Investigation
of yidd/recruitment and maturation processes may influence the setting of minimum sizes in the future.

4.6  In the future, a catch limit should be caculated based on anadlyss of the avallable data to
determine both an assessment of biomass (virgin and current) and the maximum proportion of the
exploitable stock that can be harvested on a sustainable bass. There is no reiable assessment of
stock biomass currently available (see Section 3 above).

Approaches to Management

4.7  The Workshop discussed additiond gpproaches to management which should yield
subgtantia new information as well as improve conservation of the crab resource. To reduce the
number of crabs beow the minimum legd sze which are caught, a minimum mesh 9ze or the
requirement for an escape port in the pots should be consdered. In addition, to prevent lost pots
from continuing to kill crabs, a biodegradable or gavanic time reease device which opensthe traps
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should be required. Reducing the number of crabs caught and then discarded should improve
consarvation. Thereis some evidence that crabs caught and then discarded may not die immediately
after capture and so mortdity due to handling can be subgtantidly underestimated. Additiona
gudies on handling mortdity are desirable.

48  The Workshop discussed the management implications of modelling studies of the parasite
infestation of P. spinosissima (Ws-crab-93/7 and 9). Harvesting of the infected crabs may reduce the
prevaence of the paradite in the populaion and so improve the reproductive potentia of the stock
(the paragite renders an infected crab sterile). One possibility discussed was the destruction of any
infected crabs caught, irrespective of crab sze. The Workshop recommended that the feasibility of
this be investigated.

4.9  In order to obtain more information on the dynamics of the paradite infection as well as on
the response of the crab stock to different levels of harvest, the Workshop recommended that the
fishing area might be divided into differentid fishing zones. In one zone, the catch would be much
andler than in the other. Each zone would be further partitioned so that in one part, sub-legd sze
paradte infected P. spinosissima would be destroyed and in the other part they would not. Potsin
an experimental management regime should enable capture of parasitised crabs.

4.10 The Workshop recognised that such an experimenta management regime would not be an
ided datisticad experiment since replicate treatments would not be possble. However, it was the
consensus of the participants that substantid information could be obtained in this way, even if a
formd datigticd test would not be feasble, paticularly if the system was operated over severd
fishing seasons.

4.11 Fndly, the Workshop discussed multispecies implications of the developing crab fishery.
There are two concerns. (i) that crabbs may be important prey items for other species in the area of
the fishery; and (ii) that there is a by-catch in the crab fishery which is likely to impact other stocks.
There is, a this stage, no rea evidence to suggest that either of these concerns warrant additiond
restrictions with respect to the development of the fishery or its subsegquent management.

DATA AND REPORTING REQUIREMENTS

51 Table 1 summarises basic hiologica, demographic and distributiond data required for a
more complete understanding of Paralomis spp. and to enable more sophisticated use of he
methods discussed under Agenda Item 3. These data may not necessarily be obtainable from the
commercid fishery but if they can be obtained this will usualy require the presence of observers.



W s-crab-93/6 describes some biologicd and catch/effort data that may be obtained from the fishery
without the use of observers.

5.2  The logbook issued by the us to the vessd engaged in fishing in 1992 and 1993 for
recording haul-by-haul catch and effort details (ws-crab-93/16) currently contains the following:

Cruise Destriptions:
cruise code, vessel code, permit number, year.
Pot Descriptions:
pot shape, dimensions, mesh size, funnd attitude,
number of chambers, presence of an escape port.
Effort descriptions
date, time, latitude and longitude of the sart of the t;
number of pots set, number of potslog, depth, soak time;
bait type.
Catch Descriptions
retained catch in numbers,
catch of regulated fish, if present.

5.3  Tothese the Workshop suggested that the following should be added:

number of pots on theline

spacing of potson theling;

by-catch of dl species, irrespective of regulated status, and
incrementa record number, for linking with sample informetion.

54 If a management drategy involving the destruction or utilisation of parastised undersized
males and paraditised femaes were to be imposed it would be important that the numbers of crabsin
these categories were recorded on the catch and effort logbook.

55  Currently, commerciad vessels are required to measure a subsample of 35 crabs (al species
combined) each day, dthough there is no specific guidance about the way the catch should be
sampled. A random sampling Strategy is extremely important if the resultant data are to be a
representative, satisticaly robust sample of the catch

5.6  Crabscould be sampled by (i) taking 35 crabs from the whole catch over the day, (ii) taking
35 crabs randomly from the totdl catch of asingleline, or (iii) taking 35 crabs from a number of pots
on aline. The former two methods suffer from the likelihood of bias by sdection by fishermen, and

16



the latter produces imprecise estimates due to aggregation by the pots - (crabs might aggregate by
X, dze or paradtic infection, for instance).

5.7  Aslong as the likdihood of aggregations is recognised and considered in statistical analyses
(duster sampling, andlyds of inter-pot variance) the latter method is likely to prove mogt reliable in
this fishery. It has the additiond advantage that it is likely to be the least disruptive of fishing
activities. Potstypically contain less than 35 crabs, so anumber of pots may have to be sampled.

5.8  Accordingly, the Workshop recommends that crabs are sampled from the line hauled just
prior to noon, by collecting the entire contents of a number of pots spaced a intervas dong the line
so that at least 35 specimens are represented in the subsample.

5.9  Thelogbook for recording biological data (ws-crab-93/14) currently contains the following:

Cruise Descriptions:

cruise code, vessel code, permit number
Sample Descriptions

date, position
Data

species, X, length for 35 individuds.

510 The Workshop suggested that the subsample should be linked to the line information by
induding:

line number; and
position of the Sart of the s,

and that the following additiond information should be collected:

presence/absence of rhizocephalan parasites,
arecord of the destination of the crab: kept, discarded, destroyed; and
arecord of the pot number from which the crab comes.

511 Paragraphs 5.2 to 5.10 above discuss the data which should be collected by commercid
vessds fishing for crab. Paragraph 7 of Conservation Measure 60/X1 requests that the Workshop
decide which of these detailed data should be reported to ccAMLR and in what form. The
conservation measure sets minimum guiddines for this in its paragrgph 5: (i) fine-scae data with a
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resolution of at least 1° longitude by 0.5° latitude by 10 day period; and (ii) species, Sze and sex
composition of asubsample.

512 The Workshop agreed that data at the finest scale possible would be desirable for good
assessment and management of the fishery according to the methods outlined under Agenda ltems 3
and 4. However, the Workshop did not agree on the precise format of data to be submitted to
CCAMLR.

5.13 Dr Holt expressed the opinion that dnce a sngle vessd was engaged in the fishery,
haul-by-haul data containing precise podtiond and depth information would be considered
confidentia and could not be submitted to CCAMLR except in summary form.

5.14 It was pointed out that Snce the fishery wasin its early stage, there were certain management
measures that could be taken which would not demand data of as fine a resolution as the haul-by-
haul data for the current year. As the fishery proceeded an increasein precison might be necessary
as management and assessment methods became more sophisticated.

5.15 It might dso be possble to report data usng methods which retained a sufficient degree of
detal to be used in the assessment and managemert, but which did not reved the commercidly
confidentid details. Trandocation/transformation of position, categorisation of depth and aggregation
of data by areas smdler than 1° longitude by 0.5° latitude were examples of these.

5.16 Prof. J. Beddington (UK) expressed the view that since the highest resolution of these data
was haul-by-haul and many of the assessment and management methods were most efficient when
the finest scde data are available for use, haul-by-haul data should be reported.  Although the types
of categorisation suggested in paragraph 5.15 could perhaps eventudly be used in management, it
would not be possble to decide on the appropriateness of these scaes until haul-by-haul data had
been examined.

5.17 Examples from other crab fisheries indicated that on the east and west coast of the US some
haul-by-haul data are provided for management andyses. However, such data is kept confidentia

to protect commercia operators. In other cases only aggregated data are reported.

518 In view of these differences, the Workshop was unable to provide a unanimous
recommendation for the data reporting requirements of Conservation Measure 60/X1, paragraph 7.
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ADVICE TO THE SCIENTIFIC COMMITTEE

Management Measures

6.1  Fdlowing the management approaches adopted at CCAMLR-XI, the fishery should continue
to be managed by both indirect and direct controls on harvesting:

Indirect:  limits on retention of crab by Sze, sex (mdes only) and in the future possbly
season (the 3S approach).

Direct: catch limits for each season, initidly set as a precautionary measure and refined
as data become available.

6.2  The use of gavanic time releasers or biodegradable devices, which effectively destroy the
pot long before norma decay processes would, will reduce the effects of ghost fishing should pots
be logt from aline and should be considered.

6.3  Adoption of aminimum mesh size and/or the incluson of an escape port (usualy ametd ring
st into the dde of the pot) in pots should be conddered following research on mesh or port
sectivity, to better sdect only crabs of harvestable sze and reduce the number of discards

(paragraph 4.7).

6.4 Havesing or destruction of paradtised crabs of dl ages and sexes may reduce the
prevaence of parasitism in the population, and should be considered (paragraph 4.8). In thisregard,
use of pots with smaler mesh or escape port sizes would catch more parasitised crabs, but would
expose smal unparasitised crabs to the high wind chill factors on deck, with a consequent possibility
of discard mortdlity.

6.5 The Workshop recommended the use of depletion methods, the change-in-ratio and
index-remova methods and the andyds of length frequency distribution methods for assessment
purposes at this stage (paragraphs 3.3, 3.11 and 3.21).

6.6  The Workshop recommended that the possibility of designing an experimentd gpproach to
harvest strategies should be consgdered, for ingtance, one in which loca depletion of the populationis
encouraged over a short period of time or asurvey is conducted before and after the fishing season
(paragraphs 3.8 and 3.11).
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6.7 A further experimentd approach would be to divide Subarea 48.3 into several crab
management areas.  Different leveds of fishing effort would then be applied to the different areas (by
impogtion of area-pecific catch limits), and/or they could receive different parasite management
drategies or mesh Sze strategies as discussed in paragraph 4.9.

Daa Requirements

6.8  There are anumber of biologicd phenomena which require investigation (Table 1). Much of
the biologica data required, by Table 1, could be obtained by observers on commercid vessdls. In
this case, the Workshop suggested that pots with finer mesh or escape ports should be added to
lines of commercia pots to collect crabs of al szes (paragraph 3.21).

6.9 Hne-meshed pots or smal escape port pots will dso provide data on the overdl length
frequency of the population. Despite the difficulties in interpreting these length frequencies to
estimate growth and naturd mortdity (paragraph 3.17) the Workshop recognised that a large
dataset collected at the gart of the fishery (when the population is ill in avirgin sate) would have
the potentid to be extremely vauable in the future when other factors required for its interpretation
(such as moult frequency and size increments) are better understood.

6.10 Additiona information which observers could collect includes data on discard mortdity.
However, in crabs, discard mortality may not be evident until some months after the catching
incident, because damage may result in an inability to moult rather than immediate desth, and
consequently discard mortdity studies should be of long duration.

6.11 The Workshop agreed on the data that should be collected by commercid vessdls fishing for
cab. These ae given in Section 5. The Workshop was unable to provide a unanimous
recommendation for the data reporting requirements of Conservation Measure 60/X1, paragraph 7.

OTHER BUSINESS

7.1  Recognising that very little information concerning Antarctic crabs is avalable, Dr A. Paul
(UsA) suggested that it would be useful for CCAMLR to maintain an ongoing bibliography for these
Species.



ADOPTION OF THE REPORT

8.1  Thereport was adopted.

CLOSEOF THEMEETING
9.1 In dosng the mesting, the Convener thanked dl participants for ther hard work and
cooperation during the meeting. He congratulated the participants for producing critica information

requested by CCAMLR.

9.2 Headso thanked the Secretariat for their high standards of professonaism and hard work in
meaking sure the meeting ran smoathly and efficiently.

9.3  Findly, he expressed appreciation to the staff of the Southwest Fisheries Science Center for
their support during the mesting.

9.4  The Convener then closed the mesting.
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Table1:

Research needs for P. spinosissima and P. formosa.

Knowledge Required Sources Priority
Reproductive Dynamics
Number of eggs extruded by sze Lab andyses High?
of crab
Number of eggs hatched by sze Lab andyses High
of crab
Incubation period by season and Tank holdings, tagging, High
duration [estimated: lyear] Seasond monitoring
Femae mating frequency by season Tank holdings, tagging, High
[estimated:1-2 years) Seasond monitoring
Percent carrying fertilized eggs by Catch sampling High
Season and size of crab
Egg hatching location by season and Research survey, catch sampling Low
depth
Larvee location by season and depth | Research survey Low
Duration of larva stage Research survey, lab holdings Low
Proportion meturity by sze Catch sampling High?
Growth Dynamics and Mortdity
Growth rate Catch data, length frequency High
Moult increment by season and size Tank holdings, tagging High
Duration of intermoult period by season | Lab studies, tagging, High
and 9ze radioisotope studies
Allometry of chela (estimation of Szea | Commercia observer, research survey High
maturity)
Mortdity (by Sze) Catch monitoring, length frequency Med

andysis tagging

Host- Parasite Interaction
Reproductive output of rhizocephdan | Tank holdings Med
Brooding period of rhizocephdan Tank holdings Med

a Some data are dready available for thisitem (Ws-Crab-93/24 and WG-FSA -92/29)




Table 1 (continued)

Knowledge Required Sources Priority
Fine-scale prevalence of Catch sampling High
rhizocephdan
Hogt susceptibility characteristics Lab experiments Med
Effect of parasite on growth Lab experiments Low
Incidence of hyperparasitisation Catch sampling Med
Effect of hyperparasitisation Catch sampling, Iab experiments Med
Paragite larval duration Lab experiments High
Intengity of symbiotic egg predators Catch sampling Med
Didiribution and Stock Identity
Depth range by sex, size, reproductive | Commercia observer, research survey High
condition, paragitic infestation,
substratum type
Geographic distribution Exploratory survey High
Larva disperson Plankton survey (old plankton records) Low
Stock identity Morphometrics genetics (mitochondrial DNA) | Low




Table 2:

Assumptions and data requirements of assessment methods.

Method

Data Requirements

Main Assumptions

Outputs

Depletion methods

Catch
And appropriate measure of

« Closed” population
» CPUEIs proportiond to population size

Population size (or local abundance)
Catchability coefficient

effort to construct CPUE; or  Exploitable rate (fishing mortality)
» Some other INDEX of abundance * Fishing power of gear
* Possible estimate of recruitment
Change-in-ratio (CIR) » Random samples before and after fishing * Closed population » Population size
and Index-remova » Total catches * CIR: dl animas have same probability of |« Catchability coefficient
(IR) being captured  Exploitable rate (fishing mortality)
* |R: probability of capture does not vary * Fishing power of gear

within or between surveys

Possible estimate of recruitment

Length-based cohort
analysis

Catch in numbers by size class
Growth rate

Natural mortality

Termind fishing mortality

 Closed populaion
« Equilibrium population

Population numbers by size class
Fishing mortdity by size class

Length-converted catch
curves

 Abundance in numbers by size class
» Growth rate

Age at full recruitment

* Equilibrium population
* Closed population

Tota mortdity Z=F+ M

Length-based De Lury
(Conser, 1992)

Index of population size in numbers by
size class over time

Totd catch over time

Growth (parameters or description)

Natural mortality

* Closed population

Population humbers by size class
Fishing mortdity by size class
Catchability coefficient(s)

Catch-at-sze andyss

Index of population size in numbers by
Size class over time

Total catch over time

Growth (parameters or description)

Natural mortality

Probability distribution for length-at-age

Selectivity coefficient

* Closed population

Population numbers by size class
Fishing mortdity by size class
Catchability coefficient(s)

Cdibrating index of
abundance

Index of abundance

» Edtimate of calibration factor

Catchahility coefficient

 Various - depends on the type of index

Population size
Exploitation rate

Production models

Catch and effort data

* Various - dependson model  used

Population size
Parameters relating to growth/
recruitment and “carrying capacity”

*  Closed to known immigration and emigration.
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AGENDA

Workshop on the Management of the Antarctic Crab Fishery
(LaJolla, Cdifornia, usa - 26 to 28 April 1993)

Opening of the Meeting
()] Review of the Meeting Objectives
(i)  Adoption of the Agenda

Information on the Paralomis spinosissima stock
()] Biologicd Characteridtics

(i)  Digtribution, Stock Identity

(i)  Demographic Characteristics

(v) Paadtism

Assessment Methods

Management Approaches

0] Harvesting Regimes

(i)  Approaches to Management

Data and Reporting Requirements

Advice to the Scientific Committee

()] Longterm Management Plan for the Crab Fishery
()  Data Reporting Requirements

Other Business

Adoption of the Report

Close of the Mesting.
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Assessment Summary: Notothenia rossii, Subarea 48.3

Sour ce of Information: This Report

Yea: 1988 1939 1990 1991 1992 1993 M ax2 Min2
Recommended TAC 0
Agreed TAC 300 300 0
Landings 197 152 2 1 1 0
Survey Biomass 1699 2439 14812 4205C 7309
3015° 1002
39000
Surveyed by USA/POL UK/POL UK/POL& UK¢ UK¢
USSRP  USsRd
Sp. Stock Biomass® No information
Recruitment (age...) available
Mean F (....)! since 1985/86
Weights in tonnes, recruitsin ..........
1 ... weghted mean over ages(...)
2 Qver period 1982 to 1992
3 FromvVPA using (.......... )
Conservation Measuresin Force: 2111 and 3/1v
Catches:
Data and Assessment: No new assessment was performed for this species.
Fishing Mortality:
Recruitment:
State of Stock:
Forecast for 1993/94:
Option Basis 1993 194 Implications/
F SSB Catch F SSB Catch Consequences

Weightsin tonnes




Assessment Summary: Champsocephalus gunnari, Subarea 48.3

Sour ce of Information: This Report

Year: 1933 1989 1990 1991 1992 1993 Maxd Min?
Recommended TAC 31500 10200 12000 840061900  9200-15200
Agreed TAC 35000 4 8000 26000 0 9200
Landings 34619 21359 8027 R 5 0
Survey Biomass 15716 24241 720902 271118 437632

4421680 192144P
Surveyed by USA/POL UK/POL UK/POL2 uka uka

USSRP  usxP

Stock Biomass® 70 50 50 50.5
Recruitment (age 1) 500 500  (millions)
Mean F(....)! 0
Weightsin ‘000 tonnes
1 ...weighted mean over ages(...) 3 Fromvpra (2+)
2 Qver period 1982 to 1992 4 Prohibition from 4 November 1988

Conservation Measuresin Force: 19/1X and 33/X

Catches:

Data and Assessment: Extendve re-andyssof VPA and survey estimates of biomass produced a
more consstent past series of C. gunnari biomass. However, for stock projections the
1992 survey was used to estimate 1993/94 biomass between 51 and 396 000 tonnes

Fishing Mortality:

Recruitment:

State of Stock: Unknown pending a proposed 1993/94 survey by the UK.

Forecast for 1993/94:

Option Basis 1993 194 Implications/
F Stock Catch F Stock Catch Consequences
I:0.1
Projection 1 95% confidence limits 20850
Projection 2 95% confidence limits 13209

Weightsin ‘000 tonnes
Note: Age 2+, assumes recruitment at lower 95% confidence limit



Assessment Summary:  Patagonotothen guntheri, Subarea 48.3

Sour ce of Information: This Report

Yea: 1988 1989

1990

1991 1992 1993

M ax2 Min2

Recommended TAC -
Agreed TAC 13000

Landings 13424 13016

145

20-36000 0
0 0
0 0 0

Survey Biomass
Surveyed by

sgqa 12746

163650
u Ka UK
USSRb

Sp. Stock Biomass®
Recruitment (age 1)

Mean F (3-5)

33 3

Weightsin tonnes

1 ... weighted mean over ages(...)
2 Qver period 1982 to 1992

3 FromVPA using (......... )

4 Maximum catch in 1989

Conservation Measuresin Force: 34/x

Catches;

Data and Assessment: No new assessment was performed for this species.

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1993/94:

Option Basis 1993

Catch

1994
Catch

Implications/
Consequences

Weightsin tonnes




Assessment Summary:  Dissostichus eleginoides, Subarea 48.3

Source of Information: This Report

Year: 1988 1939 1990 1991 1992 1993 Max  Min?
Recommended TAC -
Agreed TAC - 25005 3500 3350
Landings 1809 4138 8311 343 3703 2990
Survey Biomass 674 326 gg3pra  33;@ 19315+ 3353

1693*b 3020+b 885+ 2460+
Surveyed by USA/ UK/ POL/UK& UK UK
POL* POL* USSRD

Stock Biomass® 20745 - 435817 11000-17000
Recruitment (age...) na
Mean F(....)! na
Weightsin tonnes
1 ... weighted mean over ages(...) 5 TACfrom 1 November 1990 to 2 November 1991
2 Over period 1982 to 1992 6 Edimated from various methods
3 Edtimated from cohort projections *  Shag Rocks
4 Survey excluding Shag Rocks *+ South Georgia

Conservation Measuresin Force: 35/X, 36/X, 37/X

Catches: TAC of 3 350 tonnes, 2 990 tonnes taken due to problems with projecting date of closure

of thefishery.

Data and Assessment:

Haul-by-haul data enabled estimates of loca density based on CPUE

andyssfor individud vessds. Exploitable biomass estimated to be 10 700 tonnes to 17 400

tonnes at beginning of 1992/93 season.

Fishing Mortality: Exceeds Fg 1.

Recruitment: No new information.

State of Stock: Modd projections indicate exploitable biomass may have been depleted to around
30% of the unexploited level. Suggested catch levels. 900 to 1 700 tonnes.

Forecast for 1993/94:

Option Basis 1993

Catch

194 Implications/

Catch Consequences

Weights in tonnes



Assessment Summary: Notothenia gibberifrons, Subarea 48.3

Sour ce of Information: This Report

Yea: 1988 1939 1990 1991 1992 1993 M a2 Min?2
Recommended TAC 500-1500
Agreed TAC 0
Landings 5222 838 11 3 4 0
Survey Biomass 7800 8500 17000 25000 29600
Surveyed by USA UK UK UK UK
USSR USSR
Sp. Stock Biomass® 4300 3300 4300 6200
Recruitment (age 2) 24000 21000 27000 25000
Mean F(....)! 0.86 054 0014 0.0002
Weightsin tonnes
1 Weighted mean over ages2 to 16
2 Qver period 1975/76 to 1991/92
3 From VPA using survey q = 1 model
Conservation Measuresin Force: 34/X
Catches:
Data and Assessment: No new assessment was performed for this species.
Fishing Mortality:
Recruitment:
State of Stock:
Forecast for 1993/94:
Option Basis 1993 1994 Implications/
F Stock Catch F Stock Catch Conseguences

Weightsin tonnes




Assessment Summary:  Chaenocephal us aceratus, Subarea 48.3

Sour ce of Information: This Report

Y ear 1983 1989 1990 1991 1992 1993 Max  Min2
Recommended TAC 1100 0 300 300-500
Agreed TAC 0 300 300 0
Landings 313 1 2 2 2 0 1272 1
Survey Biomass 6209 5770 142262 13474 12500
14424P 1802
17800P
Surveyed by USA/POL UK/POL UK/POL2 UKEC UK
UssR?  Uusskd
Sp. Stock Biomass® 4156 4404 5008
Recruitment (age 2) 8648 6717 4047
Mean F(....)! 0.13 0.002
Weightsin tonnes, recruitsin ‘000s
1 ... weighted mean over ages3to 11
2 QOver period 1982 to 1992
3 From VvPA using revised VPA from WG-FSA-90/6
4 Predicted
Conservation Measuresin Force: 34/X
Catches:
Data and Assessment: No new assessment was performed for this species.
Fishing Mortality:
Recruitment:
State of Stock:
Forecast for 1993/94:
Option Basis 1993 1994 Implications/
F Biomass Catch SSB Catch Consequences

Weightsin tonnes




Assessment Summary: Pseudochaenichthys georgianus, Subarea 48.3

Sour ce of Information: This Report

Year 1938 1989 1990 1991 1992 1993 Max Min?2
Recommended TAC 1800 0 300 300-500
Agreed TAC 300 300 0
Landings 401 1 1 2 2 0 1661 1
Survey Biomass 9461 8278 57618 13948C 13469
12200P 99594
10500P
Surveyed by USA/POL UK/POL UK/POL2 UKE¢ UK
UssRP  ussrd
Sp. Stock Biomass® 8090 8889%
Recruitment (age 1) 1372
Mean F (.....)! 015
Weights in tonnes, recruitsin *000s
1 ... weighted mean over ages 3t0 6
2 Qver period 1982 to 1992
3 FromVvPA described in wG-FsA-90/6
4 Predicted
Conservation Measuresin Force: 34/xX
Catches:
Data and Assessment: No new assessment was performed for this species.
Fishing Mortality:
Recruitment:
State of Stock:
Forecast for 1993/94:
Option Basis 1993 194 Implications/
F Biomass Catch SSB Catch Consequences

Weghtsin tonnes




Assessment Summary: Notothenia squamifrons, Subarea 48.3

Sour ce of Information:

Y ear 1988 1989 1990

Recommended TAC 0
Agreed TAC 300
Landings 1553 927 0

Survey Biomass 409 131 13592

534P
Surveyed by USA/POL UK/POL UK/POL2

USSRP

UK UK

Sp. Stock Biomass?
Recruitment (age...)

Weightsin tonnes, recruitsin ..........
1 ... weighted mean over ages(...)
2 Qver period 1982 to 1992

3 FromvVPA using (.......... )

Conservation Measuresin Force: 34/x

Catches:

Data and Assessment: No new assessment was performed for this species.

Fishing Mortality:

Recr uitment:

State of Stock:

Forecast for 1993/94:

Option Basis 1993
F SSB Catch

1994
F SSB Catch

Implications/
Consequences

Weightsin tonnes




Assessment Summary:  Electrona carlsbergi, Subarea 48.3

Sour ce of I nformation:

Y ear 1988 1989 1990 1991 1992 1993 Max  Min2  Mean?
Recommended TAC - - - - -
Agreed TAC - - - - 245000
Landings 14868 29673 23623 78488 46960 0
Survey Biomass 1200kt  yssr4
Surveyed by 160kt  yssr5
Sp. Stock Biomass®
Recruitment (age...)
Mean F(....)!
Weights in tonnes, recruitsin ..........
1 ... weighted mean over ages(...)
2 Qver period 1982 to 1992
3 FromvVPA using (.......... )
4 WG-FSA-90/21 large portion of Subarea48.3
5 WG-FSA-90/21 Shag Rocks region
Conservation Measuresin Force: 38/X; TAC 245 000 tonnes. 39/X, 40/X.
Catches:
Data and Assessment: No new assessment was performed for this species.
Fishing Mortality:
Recruitment:
State of Stock:
Forecast for 1993/94:
Option Basis 1993 194 Implications/
F Exploitable Catch F Exploitable Catch Consequences
Biomass Biomass

Weightsin ‘000 tonnes




Assessment Summary: Notothenia rossii, Divison 58.5.1

Sour ce of Information: This Report

Y ear 1988 1989 1990 1991 1992 1993 M ax2 Min2  Mean?

Recommended TAC
Agreed TAC
Landings 21 245 155 287 0 0

Survey Biomass
Surveyed by

Sp. Stock Biomass®
Recruitment (age...)

Mean F(....)!

Weightsin tonnes, recruitsin...........
1 ... weighted mean over ages(...)
2 Qver period 1982 to 1992

3 FromVPA using (.......... )

Conservation Measures in Force: Conservation Measure 2/11l. Resolution 3/lv. Limitation of
trawlers dlowed on fishing grounds each year. Arrété NO: 18, 20, 32 (for details see sc-
CAMLR-VIII, Annex 6, Appendix 10, page 290).

Catches:

Data and Assessment: No new assessment was performed for this species.

Fishing Mortality:

Recr uitment:

State of Stock:

Forecast for 1993/94:

Option Basis 1993 1994 Implications/
F SSB Catch F SSB Catch Consequences

Weightsin tonnes
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Assessment Summary: Notothenia squamifrons, Divison 58.5.1

Source of Information: This Report

Y ear 1988 1989 1990

1991 1992

1993 M ax2

Min2

M ean?

Recommended TAC
Agreed TAC 2000
Landings 39

2000°

1553 1262

Survey Biomass
Surveyed by

Sp. Stock Biomass®
Recruitment (age...)

Weights in tonnes, recruitsin ..........
1 ... weghted mean over ages(...)
2 Qver period 1982 to 1992

3 FromvVPA using (.......... )

Conservation Measuresin Force:

Catches;

Data and Assessment: No new assessment was performed for this species.

Fishing Mortality:

Recruitment :

State of Stock:

Forecast for 1993/94:

Option Basis 1993

Catch

1994

Catch

Implications/
Conseguences

Weightsin tonnes
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Assessment Summary: Champsocephal us gunnari, Divison 58.5.1

Sour ce of Information: This Report

Y ear 1988 1989 1990 1991

1992 1993

M ax2

MinZ  Mean?

Recommended TAC

Agreed TAC

Landings (Kerguelen) 157 23628 12644
L andings (Combined)

Survey Biomass
Surveyed by

Sp. Stock Biomass®
Recruitment (age...)

Mean F(....)!

Weightsin tonnes, recruitsin...........
1 ... weighted mean over ages(...)
2 QOver period 1982 to 1992

3 FromvVPA using (.......... )

Conservation Measuresin Force:

Catches:

Data and Assessment: No new assessment was performed for this species.

Fishing Mortality:

Recr uitment:

State of Stock:

Forecast for 1993/94:

Option Basis 1993
F SSB Catch F

1994

Catch

Implications/
Consequences

Weghtsin tonnes




Assessment Summary:  Dissostichus eleginoides, Divison 58.5.1

Source of Information: This Report

Y ear 1988 1989 1990 1991 1992 1993 M ax? Min2  Mean?

Recommended TAC
Agreed TAC
Landings 554 1630 1062 1848 7492 2122 7492 121

Survey Biomass 27200
Surveyed by

Sp. Stock Biomass®
Recruitment (age...)

Weights in tonnes, recruitsin ..........
1 ... weghted mean over ages(...)
2 Qver period 1982 to 1992

3 FromvVPA using (.......... )

Conservation Measuresin Force: Catch limit in 1992/93.

Catches: Western grounds. 92 tonnes trawl } France 941 tonnes
Northern grounds. 2 630 tonnestrawl } Ukraine 1 781 tonnes

Data and Assessment: 1988 survey estimate of 27 200 tonnes divided between western stock

(19 000 tonnes) and other areas. Northern grounds not inlcuded in survey area however.

Fishing Mortality: Fy1=0.151 (13.3% catch/biomass ratio)
Fs006558=0.08 (7.3% catch/biomass rétio)

Recruitment: No informeation.

State of Stock: Northern stock - unknown.
Western stock - likely to be above 50% unexploited spawning stock Size.

Forecast for 1993/94:

Option Basis 1993 194 Implications/
F SSB Catch F SSB Catch Consequences

Weightsin tonnes

Western stock:  Fg 1 gives 1 820 tonnesyield but recommend use of Fspossg
Fs0o6sss gives 1 400 tonnes longterm yield

Northern stock: Precautionary TAC needed. Recent caicheslikely to be too high.
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Assessment Summary: Notothenia squamifrons, Divison 58.4.4

Sour ce of Information: This Report

Y ear

1988

1989

1990 1991 1992 1993 Maxd

Min?2  Mean3

Recommended TAC (LenaBank)
Agreed TAC

Landings (Ob Bank®
Landings (Lena Bank?
Landings (Combined®)

2089
2013

3166

5002 4016

867 ? 0
5% ? 0

1463 575 0

4999
6284

0 11283

0 1151
0 1335

027 2487

Survey Biomass (Ob Bank)
Survey Biomass (Lena Bank)
Surveyed by

12700

USSR

Sp. Stock Biomass?
Recruitment (age...)

na
na

Weightsin tonnes, recruitsin
1 ... weighted mean over ages (...)

2 Qver period 1982 to 1992

3 AssumesTAC of 267 tonnes for Ob Bank
and 305 tonnes for Lena Bank was taken

in 1991
4 FromVPA using (.......... )

2 From WG-FSA-92/5

b From sc-CAMLR-IX/BG/2
Pat 2 (Statigticd Bulletin)

Conservation Measuresin Force: 2111 and 4/v

Catches:

Data and Assessment: No new assessment was performed for this species.

Fishing Mortality:

Recr uitment:

State of Stock:

Forecast for 1993/94:

Option Basis

1993
SSB

Catch

1994
F Biomass

Catch

Implications/
Consequences

Weghtsin tonnes
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REPORT OF THE WORKING GROUP FOR THE
CCAMLR ECOSYSTEM MONITORING PROGRAM
(Seoul, Republic of Korea, 16 to 23 August 1993)

INTRODUCTION

1.1  The Eighth Meeting of the Working Group for the cCAMLR Ecosystem Monitoring Program
(WG-cemMP) was hdld at the Hoam Faculty House, Seoul Nationa University, Seoul, Republic of
Korea from 16 to 23 August 1993. The meeting was chaired by the Convener, Dr J.L. Bengtson
(Usa).

1.2  The Convener opened the meeting and welcomed participants. On behdf of the Working
Group, he expressed thanks to both the Government of the Republic of Korea and the Korea
Ocean Research and Development Indtitute for inviting the Working Group to hold its meeting in
Seoul.

1.3  Sdentigs from 13 Member countries, namely, Argentina, Austrdia, Chile, Germany, Itay,
Japan, the Republic of Korea, Norway, Russian Federation, South Africa, Sweden, UK and USA,
participated in the meeting. The Working Group noted its disgppointment that, due to unavoidable
delays, Dr T. @ritdand (Norway) was unable © join the meeting until near the end of the sesson
when most agenda items had been closed.

1.4  The Convener welcomed the increased participation in the wG-CEMP meeting. Indeed, he
noted that, following his letter to scientists from four Member countries encouraging wider
paticipaion in CEMP (SC-CAMLR-XI, Annex 7, paragraph 3.10), Germany had nominated Dr J.
Potz, from the Alfred-Wegener Indtitute for Polar and Marine Research, to attend the meeting.
However, the Working Group noted with regret the adsence from the meeting of scientists from
Brazil, France and New Zedand. A further discusson of this issue is provided in paragraphs 3.3
and 3.4.

ADOPTION OF THE AGENDA
21  The Provisond Agenda was introduced and discussed. Three additiond topics were
proposed for consderation under “Other Business’, namely, “SO-GLOBEC”, “SCAR APIS Program”

and “Exploratory Fisheries’. With these changes, the revised Agenda was adopted.
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2.2  TheAgendaisincluded in this report as Appendix A, the List of Participants as Appendix B,
and the List of Documents submitted to the meeting as Appendix C.

2.3  Thereport was prepared by Drs D. Agnew (Secretariat), P. Boveng (Usa), J. Croxal (UK),
B. Fernholm (Sweden), K. Kerry (Austrdia) and E. Sabourenkov (Secretariat).

REVIEW OF MEMBERS ACTIVITIES

3.1  During the 1992/93 season Members continued to be actively involved in the collection of
data usng CeEMP Standard Methods and in other research in support of CEMP. A tota of
52 documents were submitted for condderation at the meeting. A summary of Members activities
isgiveninTables1, 2and 3.

3.2 Scentigs present a the meeting provided brief reports on ther recent and prospective
activitiesas part of CEMP. A compilation of these reports is attached at Appendix D.

3.3  The Working Group noted that important work of direct relevance to CEMP is beng
conducted by scientists from Brazil, France, New Zedand and Poland. Unfortunatdy, these
scientists were unable to participate in the meeting or to contribute data.

34  The Convener advised the Working Group that, as requested &c-CAMLR-XI, Annex 7,
paragraph 3.10), he had written to 17 scientists in France, Germany, New Zealand and South Africa
during the intersessond period goprisng them of WG-CEMP's activities and encouraging ther
participation. Responses recaived indicated an interest in becoming involved, but noted that funding
and scheduling difficulties were hampering this. The Working Group asked the Convener to
continue to encourage participation from these and other relevant scientigts.

3.5 In order to facilitate correspondence between scientists of various countries working on
CEMP-rdlated studies, the Secretariat was requested to compile a list of names and addresses of
rdevant scientits. This list should be made avallable to al interested scientists on request to the
Secretariat.

3.6  The Working Group recommended that a short newdetter, describing maor results and
conclusons of its work, smilar to the Krill Newdetter currently being circulated to scientigts in the
SCAR and cCAMLR communities, should be prepared and didributed annudly following the
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completion of the Scientific Committee meeting. This newdetter should be distributed as widdy as
possble to dl stientigs involved in CEMP-rdated sudies. An initid digtribution list should comprise
the current membership of wG-CEMP, WG-Krill (and others on the Krill Newdetter mailing list), the
Scientific Committeg, the SCAR Subcommittee on Bird Biology and the SCAR Group of Specidigts
on Sedls. A cdl for further names and addresses should be included in each newdetter.

MONITORING PROCEDURES

Predator Monitoring

Sites and Species

4.1  The Deegations of Chile and the usa submitted a draft management plan for the protection
of Cape Shirreff and the San Telmo Idands, South Shetland Idands (SssI No. 32), asaSte included
in the CCAMLR Ecosysem Monitoring Program (WG-CEMP-93/5). According to the procedure
agreed a the last meeting (SC-CAMLR-XI, Annex 7, paragraph 4.5) it ked been reviewed by the
subgroup on stes which conssted of Dr P. Penhde (UsA) and Dr Kerry. They reported that the
proposa was in an acceptable form and that only minor editorid changes were suggested. The
Working Group recommended that, subject to these being made, the Scientific Committee should
consgder the draft management plan. The authors expressed their intention to incorporate the
proposed changes and submit a revised management plan to the Scientific Committee.

4.2  No other proposas were received for the protection of CEMP gtes or for the incluson of
new species for monitoring.

Development of Monitoring Procedures

4.3  The Convener drew atention to the procedures which the Working Group had agreed &t its
previous meeting for evaduating proposas for new monitoring methods, modifying exising
procedures and the incorporation of new species (SC-CAMLR-XI, Annex 7, paragraphs 4.5t0 4.7).
Members are required to submit written proposass, together with supporting documentation, to the
Convener in advance of the meeting for consideration by the subgroup on practica aspects of
monitoring methods. Such proposas will only be conddered at a meeting of WG-CEMPif they are
received by the Convener for circulation and review no later than three months prior to the art of
the wG-CEMP meeting. The subgroup is respongble for reviewing such proposals and presenting its
recommendations to the Working Group for appropriate action.
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4.4  No proposas had been recelved by the due date for consideration a this meeting of
WG-CEMP.

Fidd Research Procedures

45  Papers were tabled relating to three topics of relevance to the work of WG-CEMP in
undertaking predator monitoring:

() reevant to Existing Standard Methods for approved Predator Parameters;

(i)  relevant to the development of Standard Methods for Potential Predator Parameters,
and

(i)  relevant to the Potential Impact on Predators of using certain Field Procedures.

Developments Relevant to Existing Standard Methods
Method A4 - Age-specific Recruitment and Surviva in Penguins

4.6  Data deriving from detailed demographic research on Adéie penguins a Admirdty Bay,
King George Idand had been contributed to the exercise examining functiona relationships between
predators and prey (SC CIRCS 93/13 and 93/18). A standard method aready exigts for the collection of
fied data for this parameter but not for the andysis and submission of these data. Based on the
methods used to produce the contribution referred to above, Dr W. Trivelpiece (UsA) agreed to
provide a draft text on these topics for consderation by the methods and statistical subgroups and
by the Data Manager before the next meeting of WG-CEMP.

Method B3 - Age-specific Recruitment and Surviva
in Black-browed Albatross

4.7  The paper on the 17-year study of the population dynamics of black-browed a batrosses at
Bird Idand, South Georgia (WG-CEMP-93/6) includes details of the methods of data collection and
andyss.  An outline standard method adready exists for this parameter in respect of data collection;
however, the details of gppropriate techniques for data analysis and presentation of results would be
auseful addition to the standard method. Dr Croxall agreed to provide a draft text for consideration
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by the methods and datistics subgroup and the Data Manager prior to the next meeting of
WG-CEMP.

Method C1 - Duration of Foraging Trips by Femae Antarctic Fur Seds

48 Dr Croxdl noted that wGCEMP-9310 included data and andyses indicating that the
relationship between this parameter and fur sed reproductive performance and environmenta
variation suggeds that measurement of foraging trip duraion is a particularly vauable part of the
CEMP suite of monitoring parameters.

Method C2 - Pup Growth

49  For some time WGCEMP has been requesting a comparison of the two procedures for
obtaining indices of fur sed pup growth (serid individua or cross-sectiond population weighings). A
relevant comparison, from Bird Idand, South Georgia, is provided in WGCEMP-93/9. In this studly,
some 100 pups were weighed every 7 to 14 days from birth to weaning and the results (for four
years) compared with appropriate data from a 15-year data series on birth mass and three
subsequent samples of 100 pups weighed a monthly intervals. Growth rates from cross-sectiond
data were higher in every year (and sgnificantly so for mae pupsin al years and for femade pupsin
two years). Vaiances were dightly lower for cross-sectiond data The differences between
methods may reflect repeated handling of the seridly-weighed pups but other sources of bias are
possible. In studies of fur sed pup growth, the two procedures cannot be used interchangesbly.

Standard Methods for Potential Predator Parameters
Foraging Performance
4.10 At its 1991 meeting, WG-CEMP discussed the desrability of assessng the extent to which
data on at-sea behaviour (and especidly those available through the use of time-depth recorders
(TDRS) on penguins and sedls) might be developed into gppropriate indices for incorporation into
CEMP.
4.11 Atthat sage, the intention was to try to convene aworkshop to review data, identify suitable

indices and propose standard methods for collecting and processing such data.
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412 However, a its meeting in 1992, WG-CEMP agreed that further progress should await the
results of a workshop on the analyss of data from TDRs being held in Alaska in September 1992
and the completion of work by UK scientists on selection of sampling intervals for TDR studiesand on
ddimitation of foraging bouts and derivation of foraging indices (SC-CAMLR-XI, Annex 7, paragraph
4.18).

4.13 The paper by Dr |. Boyd (UK) (WG-CEMP-93/14) on the influence of the sampling interva on
the analyss and interpretation of TDR data shows that the sampling interval affects the detection of
dives and datigtics of diving behaviour; eg., an increase in the sampling interva from 5s to 15s
resulted in 20% of dives of fur seds being unrecognised, a 38% increase in mean maximum dive
depth, and a 29% increase in duration of surface interval. He concluded that critical comparisons
should be confined to data collected using Smilar dataintervas.

4.14 The study of foraging bouts and indices referred to in paragraph 4.12 above, which UK
scientists will complete in time for circulation at the Scientific Committee meeting in 1993, provides a
new method for the delimitation of foraging bouts (intended to supersede the use of log-frequency
and probit anadyss methods) and compares foraging performance of Antarctic fur seds over five
years of gudiesusing avariety of indices,

4.15 A related paper by Dr Y. Mori (Japan) WG CEMP-93/17), described the use of TDRsIn
recording diving bouts (determined by log-frequency andyss) and related characterigtics for
chinstrap penguins.

4.16 The report of the Alaska Workshop (WG-CEMP-93/18) covered many topics of consderable
relevance to WG-CEMP, particularly on dive and bout classfication and datidical andyss of TDR
data.

4.17 Inhissummary to this report, the Convener of the Workshop, Dr JW. Testa, concluded that
a st of cohesve andyss protocols would not be sufficient for the variety of data being collected
with TDRs and related instruments. Rather, each research project will require unique data analyses
that suit the specific research questions, the behaviour of the species under consderation and the
required technical approach.

4.18 Noting this, the Working Group reaffirmed that wG-CEMP should try to develop its own set

of guidelines and methods for the use of TDRS to provide standardised sets of data which could be
used to derive indices of diving and/or foraging performance.
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4.19 Vaiables that might be rdevant in a consderation of potentid indices include duration of
foraging trip, time spent in searching and feeding, number of diving bouts, duration of bouts and dive
characteristics such as duration and depth.

4.20 TheWorking Group agreed to address this topic by arranging an intersessond collation and
exchange of information, reviewing this a its next meeting and then deciding on whether or not it
would be appropriate to seek to hold a workshop on this topic, perhaps in 1995. The Working
Group recommended that the Scientific Committee should consider providing funds to support such
aworkshop.

4.21 To proceed with thisinitiative the Working Group agreed:

() that attention should initidly be restricted to Adélie, chingrgp, gentoo and macaroni
penguins, Antarctic fur seals and crabeater sedl's; and

(i)  that during the next intersessond period sientists who have TDR data from any of
these species should be asked by the Secretariat, in consultation with the Convener of
WG-CEMP, to send to Dr Boveng as soon as possible summaries of the nature and
content of such data (with particular atention to the availability of data on the varigbles
listed in paragraph 4.19), together with copies of published and unpublished reports
and papers on these data and notification of relevant work in progress.

Dr Boveng agreed to collate the information for review by the Working Group &t its next meeting.

Potentiad Impact of Field Procedures on Predators

4.22 Dr Kerry presented WG-CEMP-93/19, which provided information on the effects of flipper
bands, implanted eectronic tags, gadric lavage and externa indrumert attachments on Adédie
penguins a the Béchervaise Idand CEMP monitoring Site. The attachment of satdllite tracking devices
during the incubation period and on severd consecutive trips during chick rearing increased foraging
trip duration and reduced lbreeding success. Attachment for a gngle foraging trip post-hatching
caused no ggnificant increase in foraging trip duration. No reduction in fledging rates of chicks from
nests of stomachlavaged birds was detected over two breeding seasons.  The return rate for birds
banded as breeding adults was 63% in each of two successve years for the same population. There
was no evidence of ether tag or band loss over one season for birds carrying both marking systems.
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423 Dr Trivepiece presented the draft report (WG-CEMP-9320) of a “Workshop on
Researcher-Seabird Interactions’ which was held from 14 to 18 July 1993 in Minnesota, USA. The
28 participants addressed Six mgjor areas of concern:

()  banding and marking techniques,

(i)  diet sampling and stomech lavage;

(i) ingrument attachment, external technologies,
(iv)  ingrument implantation, internd technologies,
(v) physologicd dudies, and

(vi) generd disturbance.

4.24 Key points arisng from the meeting are summarised below:

()  flipper bands, even if properly goplied by trained operators, may affect the swimming
and hence foraging performance of the penguin and cause mortdity, particularly of
fledglings

(i)  bandlossisknown to occur but is difficult to estimate. The use of implanted ectronic
tags in banded birds is now providing the posshility to determine this and, if used
adone, providing a method of identification which should not affect performance.
However, new research is needed to develop dternative ways of identifying which
birds are carrying the tegs;

()  diet sampling through stomach lavage is conddered a safe procedure if conducted by
skilled and experienced operators. Further, current studies have found no measurable
effects on penguin chick growth and mortaity providing lavaging is performed once
per season and on only one member of an adult pair (see dso WG-CEMP-93/19); and

(iv) the effects of instrument packages attached to the birds feathers by tape or glues are
minimised by streamlining and placing them low on the back. Packages do affect the
performance of birds, at least initidly.

4.25 The Working Group noted the importance and timeliness of the Workshop and thanked the
us for hogting the meeting.  Since the report contained much that impinged directly on monitoring
methods and the likelihood of biasing the data, the Working Group asked the ad hoc subgroup on
monitoring methods to further evauate the fina report, expected to be available by 1 December
1993, and to recommend what modifications might be made to the CEMP Standard Methods.
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4.26 The Working Group strongly encouraged Members to take note of the report as a basis for
assessing the impact of their own field research practices on the species being monitored.  Further,
where a number of research programs by different operators (nationa groups) are being undertaken
in a region, they should congder developing a control Ste a which to measure the impact of ther
research.

4.27 The Working Group noted that implanted eectronic tags were now being used by a number
of Members but there were no nationd regidration schemes or experience requirements for
operators, as in present bird banding schemes. It was suggested that such schemes were urgently
required and noted that SCAR was being asked to address this requirement. It was recommended
that Members maintain a nationd regiger, Smilar to that of a banding regider, of tags used and
should ensure fidd gtaff are properly traned in implanting techniques. As a minimum requirement, a
record should be kept of date, place, species, tag brand, the location on the bird where the tag is
inserted, tag number and band number of al birds tagged.

Prey Monitoring

Krill

4.28 Mr D. Miller (South Africa) (Convener of wG-Krill) recaled that methods for monitoring krill
in support of CEMP predator monitoring had been developed by wG-Krill’s Subgroup on Survey
Design 6c-CAMLR-X, Annex 7, paragraphs 4.55 to 4.68). He noted that no changes to these
methods were required at present.

Other Species

429 Lic. R Casaux (Argentina) presented a paper (VG-CEMP-93/26) which showed the diet
composition of piscivorous blue-eyed shags a Duthoit Point, Nelson Idand, South Shetland 1dands,
based on an anadysis of 50 regurgitated casts (also referred to as pellets) collected in February 1991.
The fish component of the diet was comprised of Harpagifer antarcticus, Notothenia neglecta,
Nototheniops nudifrons and Trematomus newnesi.

4.30 In spesking to a companion paper (WG-CEMP-93/25), Lic. Casaux indicated there was very
good agreement between the fish species identified from otoliths in the shags  regurgitated casts and
those species regularly sampled with tramme nets in the same area. He noted dso that juveniles of
the commercidly-fished species of Notothenia rossii and Notothenia gibberifrons had declined
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sharply over the period from 1983 to 1990, whereas N. neglecta, which has amilar ecology but
was not subjected to fishing, remained stable. N. rossii and N. gibberifrons were not found in the
cadts of the blue-eyed shag.

4.31 Theseobsarvationsled Lic. Casaux to suggest that observations on the diet of the blue-eyed
shag might be used to monitor the abundance of littora fish populations in the South Shetland
Idands.

4.32 Dr Croxdl noted the consderable potentia of the method suggested by Lic. Casaux. Some
previous udies, smilar to those reported in WG-CEMP-93/26, had identified sgnificant discrepancies
between the fish eaten by shags and the otoliths recovered in pellets (eg., Johnstone et al., 1990,
Bird Sudy 37: 5-11). Before the use of pellets could be adopted in a cCAMLR Standard Method, it
was likely that evidence, from agppropriate validation studies, would be required to demongtrate that
amilar problems do not occur with blue-eyed shagsin the Antarctic.

4.33 The proposal in paragraph 4.31 raised two important issues. The firg related to the actud
use of the blue-eyed shag to monitor the relative abundance of juvenile fish. The Working Group
agreed that, in the firgt ingtance, WGFsA should be asked to review this proposa and then refer the
matter back to WG-CEMP.

4.34 The second issue related to the present focus of WG-CEMP and the species selected for
monitoring. The Convener recdled that, at its firs meeting, the then ad hoc Working Group had
decided to focus its attention on the krill-based ecosystem and to monitor variables of only a few
gpecies which were consdered the most likely to provide gtatisticaly robust evidence of change.
The Working Group acknowledged that there were many other important areas for work in support
of the objectives of the Convention as embodied in Articlell.

4.35 The Working Group agreed that expanding the scope of WG-CEMP to include species and
gtes other than those identified as part of the krill-based system would be a step of some magnitude
and one that would require careful consderation. It was agreed therefore that consderation of this
matter should be deferred until the next meeting, where it would recelve detalled attention under a
separate agendaitem.
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Environmental Monitoring
Land-based Observations

4.36 No proposalsfor changesto Methods F1, F3 and F4 had been received.

Remote Senang

4.37 The Data Manager presented a report (WG-CEMP-93/15) on calculations of indices of sea-ice
data that had been requested by the Working Group &t its last meeting (SC-CAMLR-XI, Annex 7,
paragraph 4.28). The Working Group welcomed this report, noting that the Secretariat had done an
excdlent job in moving forward with these analyses. Because the ertire data files were too long to
print in their entirety only an example was given for index &(i), latitude of the ice edge each week by
5° longitude intervals. For index F2/3, which is defined in the paper as the distance to the ice edge
from selected CEMP Sites, data for 1989/90 were reported. It is anticipated that once the database
has been developed, data could be supplied to Members either as Ascli files for requested dates
and aress, or in aform suitable for use in available GIS programs.

4.38 The Working Group agreed that these indices seemed to be a cost-efficent way of
dandardising the sea-ice data necessary for its work. It therefore recommended that the Secretariat
be asked to continue according to the origina plans of putting recent (1990/91 and 1991/92) and
earlier (back to mid-1980s) data into the database during the forthcoming year.

4.39 In the deliberations of the Working Group some wesknesses in these indices were pointed
out. For instance, the us Joint Ice Center (JC) data are, in some cases, inadequate for the detection
of open water masses and/or polynias and this may hamper efforts to detect areas of importance for
foraging of predators. Although it was agreed that the JcC data could provide a broad indication of
searice digtribution it may be desirable to supplement this information with more detailed sea-ice
data. Where possible, individual researchers were encouraged to obtain detailed sea-ice images of
relevance to particular study aress to help to interpret the coarser data avalable from Jc (eg., as
shown in WG-CEMP-93/28).
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REVIEW OF MONITORING RESULTS

Predator Data

Status of Data Submissons

51  The Data Manager noted that data from each standard method for which thereis currently a
submission form were recaived within two weeks of the deadling, facilitating the task of cdculating
and updating predator indices for condgderation by wWGCEMP. The Working Group expressed its
concern, however, that data were received from only three Members and that, with the exception of
the Bird Idand black-browed abatross data (paragraphs 5.17 and 5.18), no higtorica data were
received in response to requests made at the last meeting of WG-CEMP (SC-CAMLR-XI, Annex 7,
paragraph 5.8). It was again stressed that timely and reliable assessments of predators and their
interactions with prey and the environment cannot be achieved without the continua provison of
information from severd years research from abroad suite of monitoring Sites and pecies.

52  The Working Group recommended that the Scientific Committee strongly encourage
Members to make available their predator data for rdevant sandard methods. These data are
criticaly important to the success of CEMP, and Members were once again urged to submit these
data to the cCAMLR Data Centre as a matter of priority.

Report on Indices and Trends

5.3  Indices computed from the CEMP database, including the submissions made this year, were
presented in WG-CEMP-93/16. This summary updated the results reported last year in WG-CEMP-92/8
and 12, and in addition presented graphical summaries that were requested last year. Members that
submitted data were requested to verify the vaues reported in WG-CEMP-93/16, S0 as to guard against
erors that may have occurred during transcription from the data forms.  Furthermore, Members
were agan reminded that the andytica methods for computing the indices are given in Appendix 6 of
the cemp Standard Methods manud and that software for computing the indices is avallable for
testing and verification from the Secretariat.

54  Theindices were reviewed by the Working Group, particularly with respect to whether any
of the vadues were incongruous with the typica ranges for these parameters or with the data that
were submitted. Because severd discrepancies were noted between data submitted and the
corresponding index vaues, it was agreed that, in the future, authors of data should meet with the
Data Manager prior to the WG-CEMP plenary to resolve such discrepancies. The Data Manager
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noted a few mnor modifications to the computational procedures that have become necessary as
new data are added to the database; these are described below under headings for the respective
methods.
55  For severd of the methods considered below, some particularly noteworthy or conspicuous
patterns are discussed.  Further consderation of patterns and the magnitude and significance of
changesin the indicesis given in paragraphs 6.42 to 6.47.

Standard Methods for Penguins

Method Al - Mean Weight on Arriva

5.6 Data were submitted for the 1992/93 season from Bird I9dand and Béchervaise Idand.

Method A2 - Duration of Incubation Shift

5.7  Thusfar, dataon this parameter have been received only for Béchervaise Idand.

Method A3 - Breeding Populaion Size
5.8 Datafor this parameter had been recaived for the 1992/93 season from the Sites a Anvers
Idand, Signy Idand, Bird Idand and Béchervaise Idand.

Method A4 - Age-specific Recruitment and Survivd
5.9  Standard protocols for submission of data and caculation of indices for this method have not
yet been developed by WG-CEMP, though severd Members are collecting data by the agreed fied

methods. It was anticipated that proposas for the anaytica portion of the method will be submitted
for condderation at WG-CEMP s next meeting (paragraphs 4.6 and 4.7).
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Method A5 - Duration of Foraging Trip

5.10 Data for this parameter had been recelved for the 1992/93 season from dtes a Anvers
Idand and Sed Idand. The Data Manager noted that both indices for this method (brood- and
creche-gtage trip durations) had been computed in two dightly different ways (WG CEMP-93/16). The
first was unchanged from last year's method (CEMP Standard Methods, Appendix 6) and resulted
in alarge number of cases in which the index values could not be computed because the reported
foraging trip durations were not measured during the specified time intervals following peak hatching
or peak creching. The second method, therefore, was based on longer time intervals to ensure that
indices would result from a greater proportion of the reported foraging trip durations. Members who
had submitted these data were encouraged to consder whether this change is sensible with respect
to the breeding biology of the penguin species involved and to report back to WG-CEMP & its next
mesting.

5.11 The extreme variability in duraions of foraging trips by Adédie penguins a Pamer Station
that the Working Group noted at its last meeting (SC-CAMLR-XI, Annex 7, paragraph5.11) was
discussed again. Because the standard deviation of the index was frequently larger than the mean,
Members questioned the utility of the index for this species and Ste. Previoudy, some Members had
suggested that the variability may have resulted from patchiness in prey avallability. However, Drs
Trivelpiece and Kerry indicated that the varigbility may result from a srategy in which Adédlie
penguins employ both short and long foraging trips. If s0, a modification to the standard method
may be appropriate for this species. Drs Trivelpiece and Kerry were encouraged to evauate their
data to determine the feasbility of distinguishing between these two foraging trip types and to report
to the Working Group at its next mesting.

Method A6 - Breeding Success
512 Data for this parameter had been received for the 1992/93 season from sites at Anvers
Idand, Sedl Idand, Signy Idand, Bird Idand and Béchervaise Idand. The Data Manager noted that

in order to produce an index from data submitted under Procedure A of this method, ditafrom
Method A3 must also be provided.

Method A7 - Chick Weight & Hedging

5.13 Datafor this parameter had been received for the 1992/93 season from the Sites at Anvers
Idand, Sed Idand and Bird Idand. Dr Croxdl noted that, at least for gentoo penguins at Bird
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Idand, a year with high breeding success can dso be characterised by rdatively light fledglings (i.e,
an inverse reaionship), suggesting that both indices are necessary for correct interpretation of
conditionsin any paticular year.

Method A8 - Chick Diet

5.14 Datafor this parameter had been received for the 1992/93 season from the Stes a Anvers
Idand and Bird Idand. Five indices were produced from this method, in contrast to the two
produced lagt year. Members submitting data found it somewhat difficult to check for discrepancies
owing to the arcain transform used in this method. The Data Manager was requested to provide, in
future updates, separate tables for the raw data and the computed indices for this method.

5.15 It was noted that when Adélie penguins at Béchervaise Idand (WG-CEMP-93/19) in the Prydz
Bay 1SR undertake short duration foraging trips (paragraph 5.11), they return with shelf-organisms,
e.g. anphipods and Euphausia crystallorophias, but after longer foragng trips they return with
Euphausia superba. These results may confound the analysis of this parameter and consderation
may need to be given to regiond differences in the caculation of indices of chick diet.

Method A9 - Breeding Chronology

5.16 Data for this parameter had been received for the 1992/93 season for the Stes a Anvers
Idand and Sedl Idand. It was noted that the indices derived from this method are primarily used for
establishing the time periods over which indices are computed for the other methods, rather than for

monitoring purposes.

Standard Methods for Flying Seabirds

Methods B1 and B2 - Breeding Population Sze
and Breeding Success of Black-browed Albatross

5.17 Data for these parameters had been received for the 1992/93 season from the Ste at Bird
Idand. Dr Croxal noted that wG-CEMP-93/6 included full historica data for these parameters from
the years 1977 to 1991 inclusve, thereby completing the provision of dl available historical datafor
these two parameters a this Site.



Method B3 - Age-specific Annud Surviva and Recruitment
of Black-browed Albatross

5.18 Reaults from a 17-year study of the population dynamics of black-browed a batrosses at
Bird Idand, South Georgia are contained in WG-CEMP-93/6. This conditutes forma submisson of
estimates of annua mean adult surviva (for both sexes) and recruitment rates.

Standard Methods for Fur Seals

Method C1 - Duration of Foraging Trips by Femaes

5.19 Data for this parameter had been received for the 1992/93 season from the stes at Sed
Idand and Bird Idand.

Method C2 - Pup Growth Rate

5.20 Data for this parameter had been received for the 1992/93 season from the sSites at Sed
Idand and Bird Idand. Data for 1988 to 1993 indicate that pup growth rates at Bird Idand have
been consgtently lower than those at Sed Idand. Dr Croxal noted that pup growth rates had
decreased consgtently from 1986 to 1992 at Bird Idand (WG-CEMP-93/9), perhaps suggesting a
density-dependent response; this would be consigtent with the faster growth a Sed Idand, a
younger and less dense colony. However, fur sed density remains high at Bird Idand and the 1993
pup growth rates were amongst the highest measured there, so this may be too smple an
explanation.

Prey Data

5.21 Inintroducing this item the Convener recadled that WG-CEMP had requested the following
data to enable it to undertake its annual assessments and to formulate advice based upon an
integrated perspective of predator, prey and environmental data (SC-CAMLR-XI, Annex 7, paragraph
5.19):

() summaiesaf fine-scale catch data and an andysis of the digtribution of catches relative
to predator colonies,



(i)  the most recent estimates of krill biomass (or relative biomass) in each ISR and other
subareas or meso-scae survey aress as estimates become available; and

(i) results of specific fine-scale surveys near CEMP Sites or surveys to determine aspects of
distribution movements or behaviour, as they become available.

522 Mr Miller, the Convener of waKirill, reviewed the highlights of the wGKrill report as they
pertained to thisitem. The details of his summary are included in the rlevant paragraphs below.

5.23 The Data Manager summarised the fine-scale catch datain Statistical Area 48 as reported to
CCAMLR for 1991/92 (WGKrill-93/9). It was noted that there had been a sgnificant decrease in the
total krill catch in Statistical Area 48 during the 1992/93 season. At the time of the meeting, 81 394
tonnes had been reported for the 1992/93 season as compared to 302 961 tonnes for 1991/92.

5.24 The reasons for the reduction in catch levels were discussed. In part they reflected the
reduction in number of fishing vessels used by Russa, Ukraine, etc. However, the catch by
Japanese vessal's had a so decreased, because of adecrease in fishing effort.

Fne-scale Catch Data

525 Mr T. Ichii (Japan) introduced WG-Krill-93/25 which summarised data from the Japanese krill
fishery for the 1991/92 season. The main fishing ground was perdgtently north of Livingston Idand.
Another interesting result was that the cPUE had decreased during the latter part of the season. It
was dso noted that smilar andyses of trawling positions, CPUE, and length frequency distributions
from the Japanese krill fishery had been submitted in each of the past sx years. The author was
encouraged to prepare asummary of these data to investigate the potentia patterns or trends in these
data and to table such anayses at the next CEMP mesdting.

5.26 The Working Group commended the author for having prepared such an extremely vauable
paper, which provided a rich source of information pertaining to the Group's work. It was agreed
that it would be very helpful if amilar data for the fishery from other nations, especidly Russa and
Ukraine, could aso be provided, especidly for those areas in close proximity to CEMP Stesincluding
thosein Divison 58.4.2.

5.27 The need to obtain prey data a various scaes for CEMP studies was noted. Larger scaes
will assg dudies of environmental effects and smdler scaes provide ingght to predator/prey



interactions near CEMP Stes. It was concluded that such questions of scaling would be appropriate
issues for discussons during ajoint meeting of WG-CEMP and WGHKiill.

528 A prdiminay esimate of CPUE trends for the Chilean krill fishery (WG-CEMP-93/21) was
reviewed. This analys's suggested that good and bad years for the fishery seem to be discernible.
Mr Miller, however, cautioned that several aspects unrdated to krill biomass (eg., seasond
digtribution, fishing locations) could affect the CPUE estimates.

5.29 Inreviewing the satus of the krill sock around Elephant Idand (WGKrill-93/8) it was noted
that some correspondence between data from research cruises and fisheries is gpparent. This
observation triggered a discusson on whether the fisheries target a specific part of the totd krill
population. It was pointed out that the driving forces for the fishermen are krill qudity, optimisation
of catch in time, etc. Sought-after krill qudity may dso differ between nations and years (sc-
CAMLR-XI, Annex 4, Figure 1).

5.30 The Working Group noted that it had now developed a series of annual indices of predator
parameters with which to monitor predator performance. In the context of integraing information
from predators, prey and environmentd conditions, it felt that increased attention needed to be
focused on refining a series of prey indices.

5.31 The Working Group agreed that in addition to prey data from fishery-independent surveys,
fine-scde data from the fishery, such as catch locations, cPUE and krill length frequencies would be
vauable. The Working Group believed that, though these data were not being used for estimation
of biomass, if indices could be defined which described these data on an annud basis from the
vidnity of CEMP dites, such indices would provide vauable input into the syntheses of data from the
predators, prey and environment (e.g., SC-CAMLR-XI, Annex 7, Table 4).

5.32 It was acknowledged that the above fishery-based indices would represent relative krill
avalability (locd or aggregation dengty) to the fishery, but would not provide ared indices of krill
biomass without additiona information on patch digtribution such as is provided by searching time
(SC-CAMLR-XI11/4, paragraph 5.29).

5.33 Inthis context, the Working Group requested that wG-Krill congder the following questions.

()  Wha fine-scde fisheries data (e.g., catch, effort, demography) are available within 50
and 100 km of the following CEMP Sites:

. Cape Shirreff (48.1);



(i)

(ii)

. Sed Idand (48.1);

. Sgny Idand (48.2);

. Laurieldand (48.2);

. Bird Idand (48.3); and

. Béchervaise Idand (58.4.2)

as wdl as the three ISRs (Figure 1), throughout the year, but especialy during the times
of CEMP predator monitoring activities at these Stes?

What fisheries-derived information can be used to caculate the following indices, and
what are the most gppropriate methods to use for their calculation:

. krill availability to the fishery;
. krill product qudity (e.g., gravid, green, white, etc.); and
. krill catch length composition?

What are the most gppropriate ways of deriving indices of krill cohort strength and
recruitment from krill length frequency data? To what extert can comparable indices
be derived from research vessd, fishery and predator diet data?

This whole topic should be discussed a ajoint meeting of WG-Krill and WG-CEMP.

5.34  In common with the criteria used for cdculaion of CEMP predator monitoring indices, these
fishery-derived indices should:

0]

(i)

(ii)

be satigticaly defined (i.e. the variance, confidence limits, etc. should be provided);

be expected to change as the parameters from which the indices are derived dso
change; and

be presented s0 that comparisons within seasons and between years can be easly
made.

Edimates of Krill Biomassin Integrated Study Regions (ISRS)

535 Atits 1992 meeting, WGKrill had responded to WG-CEMP s request for broad-scale biomass
edimates for krill in the 1SRs by providing estimates of krill biomass from hydroacougtic surveys
conducted within portions of the ISRS (SC-CAMLR-XI, Annex 4, paragraph 5.53, Figure 2, Table 4).
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It was emphasised that these biomass estimates are only gpplicable to the area covered by the
surveys and should not be extrapolated to cover thetota areaof the ISRs.

5.36 At the 1993 meeting of WG-Krill, arecaculaion of the AIBEX datafor Subarea 48.1 resulted
in changes in the biomass estimates for Subarea 48.1 (SC-CAMLR-XII/4, paragraph 4.40). It was
noted that asde from these changes, the estimates of krill biomass in the ISRs since last year's
summary were unchanged. The current biomass estimates for the ISRs are given in Table 4. The
areas to which the estimates pertain are shown as shaded zonesin Figure 1.

5.37 The Working Group thanked wG-Krill for these estimates and requested these estimates be
updated, as possble, to cover the entire area of the ISRs, and to incorporate new data as they
become available.

Fine-scale Surveys

5.38 Dr R. Holt (UsA) presented WG-CEMP-93/27 which described research undertaken by the us
AMLR Program during the 1992/93 field season. He noted this was the fifth year of an ongoing
program which carried out inter alia hydroacoustic surveys around the Sed Idand CEMP Site (near
Elephant Idand). These hydroacoustic surveys were conducted within an  gpproximetely
60 x 130 nmile rectangle (and some areas to the southwest) according to the standard method
(sc-cAMLR-X, Annex 4, Appendix D, Attachment 4) supplemented with net sampling of zooplankton
and CTD/rosette hydrocasts.

5.39 In wGKirill-93/49, the authors presented a summary of krill biomass estimates near Elephant
Idand between the years 1981 and 1993. Comparing estimates of recruitment and biomass it was
noted that a strong year class of krill one year appears often to be followed by larger biomass
edimates the following year. In the following discusson it was pointed out that the availability of data
from net hauls for target identification can be used to improve estimates of mean recruitment and its
variability (SC-CAMLR-XI1/4, paragraph 4.46).

540 Members noted that it is important to be clear in using the term “recruitment”. For krill,
recruitment into the population refers to krill reaching one year of age. Recruitment into the fishery
usualy pertains to reaching year class 3. Indices for these two kinds of recruitment are obvioudy of
different sgnificance with respect to predators. Recruitment for penguins and sedls usudly refersto
the number of individuals that enter the breeding portion of the population.

541 Dr Holt gated that saps were abundant during parts of the 1993 AMLR survey. It was
noted that the Chilean fishery had moved from Elephant Idand to Livingston Idand in March 1993

because of the sdp concentrations in the Elephant Idand area (WG-CEMP-93/21). Mr Ichii stated that
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the Japanese fishery routinely moved to an area over the continenta dope north of Livingston Idand
to avoid sdpsin years when sa ps were abundant.

5.42 The Working Group discussed the ecological sgnificance of sdps to marine mammas and
birds. It was noted that even though surface feeders such as abatrosses are known to eat sdps
occasondly, there is little evidence that seabirds or pinnipeds prey on saps. It was aso pointed out
that the relationships between krill and sdps are poorly understood and needs further study.

543 Kiill ock compostion and didribution patterns in the vicinity of Elephant Idand during the
augtral summers 1991/92 and 1992/93 were described and compared with information from
previous years in WGKirill-93/8. The length frequency digtributions and maturity stage compaosition
reflected relatively good year class success from the 1990/91 spawning Season but poor success
from 1991/92. Year class success from these and other years appears to be associated with femae
meaturity development and spawning during early summer months. The overdl abundance, maturity
gage compogtion and reproductive activity of krill gppeared to be affected by dense sdp
concentrations during 1989/90 and 1992/93.

5.44 The Working Group discussed the results and the hypothess put forward that spawning
success is related to time of spawning. The interpretation of the datais till hampered by the largely
unknown effects of flux. The Working Group suggested that these data which represent an
important time series of fisheries-independent data, continue to be supplemented and subjected to
renewed analyses as new data are acquired.

545 Mr H.-C. Shin (Republic of Korea) introduced the paper wGKrill-93/41 which described a
krill survey in the western Brandfidd Strait region in 1992/93.  Juveniles were dominant in most krill
samples, and krill were most abundant in the eentra Brandfield area The didribution of krill at
different life stages suggested that the young krill encountered had their origin in the coastd waters of
Gerlache Strait, to the west of Bransfidd Strait.

Environmenta Data

Sea-ice Patterns
5.46 As described in paragraph 4.38 above, it is expected that an analysis of sea-ice datafrom
goproximately 1985 to 1992 will be avalable a next year's meeting. It was agreed that, at that

time, it would be possible to review these data across a series of years, with the intention of
developing appropriate indices for incorporating into the synthes's developed in Table 5.



ECOSY STEM ASSESSMENT

6.1 At ther 1990 medtings the Commisson (CCAMLR-1X, paragraph 4.34), Scientific
Committee (SC-CAMLR-IX, paragraphs 5.4, 5.39 and 8.6), and WG-CEMP (SC-CAMLR-1X, Annex 6,
paragraphs 41 to 43) agreed that wG-CEMP should determine annudly the magnitude, direction and
ggnificance of trends in each of the predator parameters being monitored; evauate annudly these
data by species, stes and regions, condgder conclusonsin light of reevant information (e.g., prey and
environment); and formulate gppropriate advice to the Scientific Committee,

6.2 In 1992, wG-CEMP agreed that this annua assessment procedure should include: (i) areview
of background information available to the Working Group in submitted papers, and (ii) assessment
of predator, prey, environmenta and fishery data. For the first item, the Working Group reviewed
papers under the generd sub-headings of “Predator Studies’, “Prey Studies’, and “Environmenta
Sudies’.

Review of Background Information

Predator Studies

Population and Demography

6.3 In WGCEMPR93/6, concerning abatross demography a Bird Idand, South Georgia, the
periodic low breeding success of black-browed abatrosses (for which krill is the man diet
component), in most years atributable to low food availability, is contrasted with the much smaller
fluctuations in breeding success of grey-headed abatrosses (for which squid is the main diet
condtituent).  In 1988, however, when late snow and ice in the colonies caused widespread
reproductive failure, both species were equdly affected. Adult surviva rates showed sgnificant
interannud variation and future work will try to link these to other indices of reproductive
performance and to environmenta conditions.

6.4 In WGCEMPR93/8, the fit of the modd based on gentoo penguin population parametersto the
data on population fluctuations over 15 years at Bird Idand, South Georgia, shows that in the four
years of large population decrease (three associated with low krill availability), deferred breeding
and increased adult mortdity were the likely causes of the observed population changes. The years
of poor breeding conditions have disproportionate demographic effects and doubling their frequency
in the dmulation mode would result in a persstent sgnificant rate of population decline.



6.5 In addition to its methodologicd implications, WG-CEMP-93/9 summarises data on Antarctic
fur sed pup growth (collected according to cCAMLR Standard Methods) and intersexud differences
therein, at Bird Idand, South Georgia between 1973 and 1992. The paper shows that pup growth
rates are highly correlated with weaning mass. For 11 yearsO data there are strong inverse
corrdations between growth rate and foraging trip duration. However, usng data on individuads
within seasons, the relationship was only gpparent in one in three years.

6.6 WG-CEMP93/10 reports the results of an investigation of relationships between age, breeding
experience and environmentd variation (the last being indexed mainly by foraging trip duration) for
Antarctic fur seds over 10 years a Bird Idand, South Georgia Many of the results relae to
differing performance of primiparae and multiparae and differences between animas breeding first at
ages three and four years. For CCAMLR, however, an important concluson isthat the use of dataon
foraging trip duration consstently improved modds of likdihood of pupping and weaning success.
After years characterised by longer foraging trips, femdes arrived to breed later, fewer femaes
pupped and they gave birth to lighter pups. In years of longer foraging trips, femaes had reduced
weaning SUCCESS.

6.7 Udng a sample of 724 upper canine teeth from mde Antarctic fur seds dying of naurd
causes a Bird Idand, South Georgia from 1973 to 1989, WG-CEMP-93/11 reported investigation of
interannua variations in annua tooth growth (which, in a smdler sample is shown to ©rrelate
sgnificantly with body growth). For fur sed cohorts from 1967 to 1988, there was no trend in
cohort strength but poor years for growth were closely related to those of poor reproductive
performance for femdes and interannua variation in growth was sgnificantly corrdated with the
Southern Ostillation Index of climatic variation. Data derivable from tooth sections can thus offer
dgnificant ingghts into predator-environment interactions over time gpans much longer than those
currently accessible through existing conventional monitoring studies.

6.8 WG-CEMP93/23 presents results of a preliminary survey of breeding chronology and breeding
success of chingrap and gentoo penguins a Barton Peninsula, King George Idand, in the 1992/93
season. Ninety-9x chingtrap and 121 gentoo nests were monitored from shortly after egg laying.
Chinstrgp and gentoo penguins reared 1.45 and 1.32 chicks per breeding pair to the creche stage
repectively. The growth of chicks was measured from the beginning of January to the beginning of
February. The chinstrap chicks grew from 0.61 to 3.43 kg and gentoos from 0.56 to 4.59 kg.

6.9 Dr D. Torres (Chile) presented summary results of four complete censuses of Antarctic fur
seds (between 1966 and 1992) a San Telmo Idands and Cape Shirreff, Livingston Idand
(WG-CEMP-93/24). These results may help to darify interpretations of fur sed abundance and
population growth a these dtes (SC-CAMLR-XI, Annex 7, paragraph 6.7), because the 1966 and
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1973 counts, which were from the two dtes combined, have previoudy been ascribed to Cape
Shirreff done.

Predator-Prey Interactions

6.10 Mog of the few systematic studies of correlations between at- sea observations of seabirds
and sedls and data from acoustic surveys for krill collected smultaneoudy report low corrdation
coefficients, except for mgor swarms and concentrations. Results of a fine-scale (seabird records
taken a one minute intervas, acoudtic resets at 1 n mile intervas) survey by Usa and UK scientists
around northwest South Georgia in 1986 are reported in WG-CEMP-93/12 and 13. After accounting
for variation due to birds and seds commuting to and from breeding colonies (principdly a Bird
Idand) a range of high corrdations a different scales and locations, usudly different for different
species, is reported.  As expected, large krill swarms have a disproportionate effect on predator
digribution.

6.11 Thediving behaviour of chingrgp penguins was observed concurrently with a hydroacoustic
assessment of the verticd didtribution and abundance of krill in the vicinity of Sed Idand during early
1992 (WaGkrill-93/47). Kirill showed a digtinct did migration pattern, being dispersed in the upper
portion of the water column at night and more concentrated and deeper during the day. On average,
chingrgp penguins dived to the shdlow limit of the digribution of krill. The maximum depth of
penguin dives did not exceed the maximum depth of the distribution of krill.

6.12 The Working Group noted that, dthough the penguin and krill data were tempordly
concurrent, there was no information on spatid concurrence.  Differences between the areas
surveyed hydroacoudticaly and those actudly used by the penguins for feeding may affect the
interpretation of results.

At-sea Behaviour of Birds and Sedls

6.13 Theforaging range of Addie penguins during autumn and early winter was sudied by sadlite
tracking four birds from the Béchervaise Idand CEMP site (WG-CEMP-93/28). Dr Kerry reported
birds remaned inside the searice zone in cdose proximity to the edge of the continentd shdf (1
000 m isobath) and moved progressively westwards. These studies suggested that Adédlie penguins
forage during the post moult (autumn) period in the same region as do breeding kirds during the
breeding season. They are able to remain in the region despite the formation of pack-ice and its

342



extension to the north. Satdlite images of the sea-ice showed the presence of a wide lead in the
vicinity of the continenta shelf breek and its maintenance between at least April to July.

6.14 Food habits of the southern baleen whaes were reviewed to examine prey composition and
inter-gpecific rdationships (WGKrill-93/16). The paper provided higtoric information on prey
composition and prey size of baeen whales in the Southern Ocean. The Working Group noted that
this provided vauable data for two of CCAMLR'’s three 1SRs, namely South Georgia and Prydz Bay,
but not for the Antarctic Peninsula Region, which had been part of an 1wc whae snctuary until
1955.

6.15 Although no clear evidence suggesting inter-specific competition for food between whaes
was found, the author hypothessed that minke whae groups, while feeding, may disperse krill
aggregations to such an extent that the feeding success of blue whaesis lowered.

6.16 The Working Group noted, however, that little, if any evidence is available in support of this
hypothess. It was further commented that, by andogy, krill trawlers could interfere with krill
predators in that, during fishing operations, trawlers may disperse krill concentrations on which the
predators feed.

6.17 Dr K.-H. Kock (Germany) drew the atention of the Working Group to a 1993 1wc
resolution to study possible causes which impede the recovery of the stocks of Southern Ocean blue
whales.

Prey Studies

Krill Populations and Demography

6.18 The biology and size composition of krill from the Indian Ocean sector was the subject of a
study described in WGKrill-93/45.  Krill from the area had the following biological characteritics:
lifespan five to Sx years, growth rate from 0.126 to 0.133 mnvday during the first year, decreasing
to 0.028 to 0.041 mm/day during the fifth year. It was suggested that krill stocks from the
Sodruzhestva and Kosmonavtov Seas are relatively separate from thosein other aress.

6.19 Fne-scde catch datafor krill in Statistica Area 48 and estimates of krill biomassin ISRs are
reviewed and discussed in paragraphs 5.23 to 5.45.



Krill Interactions with Environment

6.20 Regiond and circumpolar digribution of krill and environmenta changes during the Augtrd

summer were compared in WGKirill-93/29.  An environmentd index, Q ogg, Which utilises the
integrated value of water temperature from the surface to 200 m in depth was used. The areas of

high krill concentrations coincided with the areas of low Q 5gg vaues manly fdling in the range of
0°C to -1.5°C, corresponding to athick layer of winter water, especidly within the dope and shelf
waters south of the Antarctic Divergence Zone.

6.21 It was noted that WGHKrill-93/29 concluded with the suggestion that use of the Q 5o index
may supplement hydroacoustic surveys of stock biomass of E. superba. Members indicated their
interegt in recaiving further information on the rlationship between the environmenta gradient index
and key features of the biology and digtribution of krill. In addition, it was noted that, before this
index could be used to supplement acougtic surveys of krill biomass, studies to cdibrate the
relationships between these two approaches would be essentid.

6.22 The reationship between size of krill and extent of searice in the water around the South
Shetland Idands was reported using commercid krill data from 1979 to 1992 in WGKrill-93/26. The
mean Sze of krill near the coastd zone appeared to be smal in a summer season immediately
following the occurrence of strong ice cover.

6.23 The rdationship between an index of phytoplankton abundance and the maturity of krill
around the South Shetland Idands was investigated usng five years of commercid krill data in
WGKiill-93/27. Interannud fluctuations of maturity in krill populations seemed to be determined by
food availability and the size composition of phytoplankton.

6.24 Effects of biologicd and physicd factors on the didtribution of krill in the South Shetland
Idands during the 1990/91 austr summer were investigated in WGKrill-93/38.  Krill showed an
offshore-onshore heterogeneity in abundance and maturity.

Environment Studies

6.25 Hydrographic flux in Statigicdl Area 58 was invesigated in wGKrill-93/22.  Surface
geostrophic velocity and volume trangport were calculated from four longituding transects using data
collected aboard the Japanese Rv Kaiyo Maru and other vessdls. In presenting this paper, Dr M.
Naganobu (Japan) noted that geostrophic flow caculaions suggest that there may be an easterly



flow from the surface or sub-surface to near-bottom in the Southern Indian Ocean in proximity to the
shelf bresk. Satellite imagery has shown that there is a wide lead amilar to that shown for May
1993 north of Mawson (WG-CEMP-93/28) pardld to the shelf bresk to the north of Syowa Station
which may be explained partidly by the current. This, too, may be important for penguins foraging
during the winter (paragraphs 4.22 and 4.39).

6.26 WGKiill-93/33 investigated the ussfulness of satellite ocean colour remote sensing in the
Southern Ocean. A comparison of Coastal Zone Colour Scanner (Czcs) chlorophyll images and
ship-measured chlorophyll concentrations in the area around Enderby Land was presented in the

paper.

6.27 Spatid and tempord didtributions of phytoplankton in the waters around the South Shetland
Idands were presented using the Nimbus-7 czcs data during January to March 1981, in wGKiill-
93/39. Concentrations of phytoplankton pigment were low during the middle of January with blooms

beginning during February.

6.28 High concentrations of chlorophyll a were observed in the coastal areanorth of Livingston
Idand during the 1991 research cruise of the Jgpanese Rv Kaiyo Maru (WGKirill-93/23).

Assessment of Predator, Prey, Environmenta and Fishery Data

6.29 The assessment of submitted data on predator parameters could not be undertaken prior to
1992 because of insufficient dataand caculated indices (SC-CAMLR-XI, Annex 7, paragraph 6.27).

6.30 At its 1992 meeting, however, WG-CEMP felt that sufficient data were available to commence
this process. As a first approach towards the goa set out in paragraph 6.1 above, WGCEMPINn
1992 reviewed dl available:

() data submitted in respect of predator parameters monitored according to approved
methods,

(i) data for these parameters but which had not been collected according to the CEMP
Standard Methods;

(i) datain tabled papers for predator parameters collected annudly in standard fashion
but for which standard methods had not been submitted to WG-CEMP,



(v) other predator data available in tabled or other papers or through participantsO
persond knowledge; and

(v) daaonkrill cPUE and catches (obtained from STATLANT B submissions and fine-scae
data in the CCAMLR database); and data on krill biomass (from papers tabled at
WGKrill and wG-CEMP).  Environmenta data were provided by participants
submitting predator data.

6.31 It should be noted that, because of inconsstencies between data submitted in 1992 and
those in the CCAMLR database and the consequent need to carry out checks and validations, it had
been impossble to cacuate from the submitted data al the required information on magnitude and
sggnificance of interannud differences. Therefore, in 1992, the assessment of predator parameters
had depended chiefly on subjective evauation, by the contributors of the data, d the rddive
magnitude and direction of differences and trends.

6.32 Thiswhole process in 1992 was a very vauable exercise, producing results of consderable
utility, and was warmly welcomed by the Scientific Committee and Commisson (SC-CAMLR-XI,
paragraph 5.19; CCAMLR-XI, paragraph 4.21).

6.33 At its 1993 meseting, the Working Group agreed that it would be undesrable in future to
continue to conduct assessments in this fashion. In particular, there was a concern that subjective
as=essments combining verified and unverified data which may or may not comply with CEMP
Standard Methods, could be potentialy confusing to scientists and others not familiar with such data
or with the deliberations of WG-CEMP.

6.34 Unfortunatdly, despite the desire expressed in paragraph 6.33, at the 1993 meeting sufficient
inconsistencies between the CCAMLR database and submitted data still remained and the amount of
newly-submitted data had diminished o that it was judged impracticable to improve the assessment
procedure over that undertaken last year.

6.35 Infuture, however, WG-CEMP agreed that, beginning at its 1994 mesting:
() the forma annua assessment of predator data would be confined to data on
parameters collected annudly and submitted by the due date according to the

approved standard methods;

(i) dataon other predator parameters (i.e., those not subject to CEMP Standard Methods)
collected annudly by standard procedures and tabled a& WG-CEMP for examination



would a0 be consdered for amilar annud assessment. These data and assessments
would be clearly indicated as ditinct from thosein (i), above; and

(i)  other predator data, whether for approved parameters or not, or whether collected
annudly or not, would receive separate consderation.

6.36 In order to move as quickly as possible to objective assessment, it was essentid to resolve
inconsstencies between database and submitted data Members were asked to give this urgent
congderation, in consultation with the Data Manager.

6.37 Once this was done the table summarisng forma assessments of predator data (i.e,
Table 5) could be replaced by one recording the calculated year-to-year changes together with the
datisticd ggnificance of these differences. It might dso be desrable to report the actud annud
vaues of parameters in these tables but this may have implications for the use of these data outside
CCAMLR. Members were urged to consder this Stuation from the point of view of rules governing
access to, use of, and publication of CCAMLR data (CCAMLR, 19921),

6.38 Appropriate treatment of krill and environment data should be a priority item for discussons
a the meeting of WGKrill and WG-CEMP next year.

6.39 Because it was not possible to improve the assessment procedure at the present meeting
(paragraph 6.34), the Working Group updated in Table 5 its subjective summary of the nature,
magnitude and direction of change of the data recorded for predator parameters. Some update to
environment data was a0 included. Krill catch, biomass and CPUE data were not updated because
WG-CEMP fdt there was insufficient expertise within the Working Group to undertake this in a fully
religble fashion.

6.40 Furthermore, it was decided to delete dl entries for krill biomass, catch and cPUE N Table 5
because it was fdt preferable to complete the assessment only after wG-Krill had considered the best
potentid indices for assessment and discussed these topics with WG-CEMP at the next joint meeting
(paragraphs 5.30 to 5.33).

6.41 The provison of gppropriate data on prey for inclusion in summaries such as provided by
Table 5 should therefore be a priority topic for consderation a the next joint meeting of WG-CEMP
and wakrill.  Specificdly, responses to questions such as those in paragraph 5.33 would
ubgantidly help wG-CEMPin thisregard.

1 CcCAMLR. 1992. Basic Documents. Sixth Edition. CCAMLR, Hobart, Australia: 114 pp.
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6.42 The update to the predator and environment data included changes to the previous
assessment (marked by agterisks in Table 5) as well as the new summaries for 1993,

6.43 The summaries for Subarea 48.1 (Tables 5.1 t0 5.5) indicated that 1993 (1992/93 predator
breeding season) was afairly typicd year, with not much change from 1992. For example, at Sed
Idand (Table 5.5), the only parameters that changed substantially were foraging trip durations of
Antarctic fur sedls and chingtrgp penguins and these changed in opposite directions. At Admirdty
Bay (Table 5.3) and at Anvers Idand (Table 5.1), 1993 was an average-to-good year for Adélie
penguin breeding and population Szes were generdly sable.

6.44 In Subarea 48.2 (Table 5.6), 1993 was a good year from the standpoint of reproductive
performance of Adélie, chingtrap and gentoo penguins at Signy Idand. Breeding population size was
gable for Addie penguins and indicated recoveries for chinstrap and gentoo penguins from reduced
levelsin 1991 and 1992, respectively.

6.45 In Subarea 48.3 (Tables 5.7 and 5.8), breeding performance in 1993 was good for al
Species (exceptiond for gentoo penguins), dthough fur sed foraging trip durations were inexplicably
longer than in 1992 (paragraph 6.43). Breeding population szes were either stable or showing
recovery after substantial reductionsin 1991.

6.46 At Béchervase Idand in Divison 58.4.2 (Table 5.9) there was very little change in the
parameters for Adélie penguins, despite greater than usua snow cover during the pre-laying period.

6.47 The Working Group noted that, despite the subjective nature of this second annua
as=ssment, the generd finding - that conditions during the 1993 breeding season for predators were
normal to good - was likely to be quite robust, recognising that five years data, including those for
the uniformly poor season in 1991, are now available.

Potentid Impacts of Localised Krill Catches

Didributions of Krill Catch and Predators
6.48 In recent years it has become increasingly apparent that there is a conastent pattern of
tempord and spatid overlap between krill harvesting and feeding by land-based predators in
Subareas 48.1 and 48.2 during the predators breeding seasons (SC-CAMLR-XI, paragraphs 5.24 to

5.31). Thisgtuation led to recognition that further work is needed to investigate more precisely this
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overlap and to assess more accurately the magnitude of potential competition between predators and
fishery (SC-CAMLR-XI, paragraph 5.50). Further, wG-CEMP and WGKrill were encouraged by the
Scientific Committee to prepare for such work as a matter of priority, particularly with respect to
Subarea 48.1.

6.49 In thisregard, WGCEMP considered two papers presenting updated information about the
fine-scde digribution of krill catches in reation to predator colonies. The first, wGKrill-93/10,
updated the andlyss presented in WGKiill-92/19 and indicated that the percentage of the 1992 krill
catch within the critical period-distance for breeding seal and seabird predators in Subarea 48.1
(70%) remained smilar to, but a the low end of the range of vaues from previous years. It was
noted that the recent percentages tend to be somewhat lower probably because the fishery has been
extended into the months of April to June. This difference notwithstanding, the generd pattern of the
fishery in Subarea 48.1 (concentrations north of Elephant and Livingston Idands) has remained
dable. The fine-scale catch datafor Subarea 48.2 were incomplete.

6.50 Mr Ichii introduced the second paper, WGKrill-93/7, which used esimates of prey
consumption rates and information on segbird digtribution to edtimate the spatid and tempora
digtribution of krill consumption by chinstrap and gentoo penguins breeding on the South Shetland
Idands. That digtribution was then compared with “finer-scale’” catch data (10 x 10 n mile) in an
attempt to evduate the impact on these penguin populations of the Japanese krill catch which, over
the past severd years, has generdly accounted for gpproximately 80% of the total catch in Subarea
48.1.

6.51 Theauthorsof wWGKrill-93/7 concluded that the present fishery is unlikdly to have an adverse
impact on the penguin populations for the following reasons

() the spatid overlgp between the foraging areas of the mgority of locd penguin
populations and the areas from which the main catch of krill by the fishery is taken is
low; and

(i)  thecurrent catch by the krill fishery islow compared with the loca krill biomass.

6.52 wGCEMP wdcomed this work as a dgnificant step toward assessing the magnitude of
potential competition between predators and the fishery. It further noted the utility of the finer-scale
data for this type of exercise. There was, however, consderable discussion of whether the authors
concluson about the likelihood of adverse impact was in fact supported by the anayss. This
discusson included the following points:
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()  theresults gppear sengtive to the accuracy of the estimates of penguin population Size
and to knowledge of where penguins from Low Idand forage. Use of more recent
data on seabird abundance and distribution in that area (Woehler, 19932) might lead
to better results but data on foraging areas of Low Idand penguins are unlikely to be
available in the near future;

(i) theandydsassumed acongtant per-capitarate of krill consumption by penguins during
the months of December to March. Therefore, the potentiadly equdly critica
post-breeding period, when prey consumption increases markedly due to foraging by
adults preparing to moult and by fledglings, was not consdered. Very littleis presently
known about how far from the colonies these groups of penguins forage;

(i)  the andysis assumed that prey consumption by penguins was spread evenly over the
area conddered; the actud digtributions of prey consumption may have been different
but there are few data with which to mode this, and

(iv) the andyds does not account for such factors as krill flux through the areg, the
fine-scde foraging patterns of the predators in relation to the distribution and density of
krill, and potentia effects caused by the fishery on krill availability to penguins (eg.,
trawling activity disrupting krill aggregations).

6.53 Thefirg three points above, (aswdl asthe andyssin WG-Krill-93/25), emphasise the need to
obtain refined information on predator digtribution and foraging locations, dlowing a more closay
comparable analysis of detailed predator data with the finer-scae fishery data. Progressin thisarea
would be greetly enhanced by undertaking CEMP activities at more Stes along the north coasts of the
South Shetland Idands near the main fishing grounds north of Livingston Idand (e.g., Cape Shirreff).

6.54 It was recognised that some of these points, particularly the fourth, may be especidly
chdlenging to address by research in the near future. The Working Group agreed, however, that
undertaking research on these topics is essentid if progress is to be made in understanding the
factors affecting krill availability to predators, and that Members should be encouraged to proceed
with such research as ametter of priority.

6.55 The Working Group emphasised that undersganding the nature of potentid competition
between krill predators and the krill fishery is far more complicated than a comparison of the
biomass of krill present in a particular zone with the biomass of krill easten by predators would show.

2 Woehler, E.J. (Compiler). 1993. The Distribution and Abundance of Antarctic and Sub-Antarctic Penguins.
Scientific Committee on Antarctic Research (SCAR), Cambridge: 76 pp.



Indeed, there are at least four topics which need to be conddered in evauating potentid
predator/fishery competition:

() spatid overlgps, accounting for the locations of predator foraging areas and
commercid fishing grounds,

(i) tempord overlgps, accounting for the timing and seasonad changes of predators
localised foraging activities and the scheduling of fleet operations,

(i)  behaviourd interactions, pertaining to the types and characterigtics of krill aggregations
needed by predators for efficient foraging (e.g., Sze and dengity of krill patches) and
the effects of trawling activities on krill aggregation patterns, and

(iv) prey biomass and predator energetic needs, accounting for the actud leves of krill
biomass present in and moving through particular locdised aress, and the amount of
krill biomass needed to meet the energetic needs of predators and their offspring.

6.56 It was noted that severa of the papers considered at the present and past meetings had
contributed to these topics. For example, papers by the Secretariat had addressed the spatia and
tempord scdes of the fishery within 50 and 100 km of predator colonies (WG-CEMP9L/9,
WGKIrill-9219 and 10). Similarly, the andyss of the spatid and tempord distributions of prey
consumption by predators (WGKrill-93/7) represents a va uable advancement at this stage.

Consequences of Potential Precautionary Measures

6.57 In 1991 a didogue was initiated to explore the consequences of various types of
conservation measures associated with a precautionary approach to management (SC-CAMLR-XI,
Annex 4, paragraphs 5.1 to 5.35). It was agreed that this did ogue had been very useful, and there
was afeding that it should be continued (SC-CAMLR-XI, paragraphs 5.39 and 5.40).

6.58 To fadlitate this didogue, the Scientific Committee requested that the Secretariat conduct a
amulation study to explore more fully the potentid consequences of different extents and locations of
closed areas (SC-CAMLR-XI, paragraph 5.41). The Data Manager completed such a smulation
modd and presented the results in WGKrill-93/14.

6.59 In wG-Kirill-93/14, the behaviour of the krill fishery in aportion of Subarea 48.1 was moddled
usng input parameters derived from Chileen cPUE and fishing digtribution data, under severd
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dternative management drategies. These drategies included unredtricted fishing, closng waters
within 50 km of the South Shetland Idands, closing an area within 100 km of ether Livingston or
Elephant 1dand, and closing areas within 100 km of both Livingston and Elephant 1dands.

6.60 Under unredtricted fishing, the modd predicted a catch level and didribution of catches
amilar to that seen in the present fishery. Under a closure of the waters within 50 km of the South
Shetland Idands, the catch dropped by 24%. Closing the Livingston Idand area resulted in a 39%
increase and closing the Elephant Idand area resulted in a 15% decrease in catches from the
unrestricted leve, while closing both areas smultaneoudy resulted in a 71% decrease in caiches. A
further discusson of the smulaton’s results can be found in the 1993 Report of waGkiill
(Sc-CAMLR-XI1/4, paragraphs 5.34, 5.35 and 5.37).

6.61 wG-CEMP welcomed this paper and commended the Secretariat and Data Manager for
producing the andydsin atimey and well- presented manner.

6.62 The Working Group noted the advantage a this stage of the amplicity of the modd and that
it reproduced, in a least a generd way, the magnitude and distribution of the catch. There was
condderable discusson about how the mode could be made more redigtic, though it was agreed
that only afew of the suggestions would be feasble to incorporate in the near future,

6.63 The Working Group recommended that the Secretariat be asked to refine the model on the
folloning basis

() as feasble incorporate suggested improvements to the mode, but maintan the
modd’ s generd structure at present;

(i)  Members engaged in krill fishing should be encouraged to provide input as to whether
there are features that could be added in a smple fashion to the mode that would
remove some of the concerns about its redism. These might include, for example,
condderation of the lost value of the catch from management Strategies that affect the
fishery's ability to target paticdar qudities of krill (eg., wGKrill-93/38), and the
different fishing gear used and fishery drategies employed by the fleets of different
fishing countries, and

()  this work might be facilitated by a direct diaogue between the Data Manager and
scientigts from fishing countries.
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6.64 In summary, WG-CEMP agreed tha the modd in wGKrill-93/14 served the purpose of
demondrating the utility of such an andyss for investigating the effects of potentid precautionary
measures. The Working Group emphesised that the modd results or continued efforts to further
refine the mode should not be interpreted as a bads for implementing precautionary measures.
Rather, the intention was for the modd to assst with the continued didogue to explore various
options and possible consequences of drategies for a precautionary gpproach to the issue of
potentia impacts of locaised fisheries on predator populations (SC-CAMLR-XI, paragraphs 5.39 and
5.40).

6.65 Asanother aspect of this dialogue, Members engaged in krill fishing were invited a the 1992
Scientific Committee meeting to consider and report on what potential measures or combination of
measures would be acceptable for gpplication within Subareas 48.1 and 48.2 in order to addressthe
problem of providing some precautionary protection for land-based krill predators foraging within
100 km of breeding colonies between December and March inclusive (SC-CAMLR-XI, paragraph
5.40).

6.66 Dr H. Hatanaka (Japan) informed the Working Group that a discusson among Japanese krill
fishermen, in consderation of wWGKiill-93/7, had concluded that there is no need to impose any kind
of redtrictions on the fishery and, therefore, that no fruitful results will come from further didogue to
identify the options for potential measures for protection. Dr Hatanaka dso indicated he felt that
recent developments, such as the adjustment in ABEX biomass estimates and the recent decline in
totd krill catch, support the conclusons of the fishermen.

6.67 Mogt participants noted that the developments cited by Dr Hatanaka as evidence for a lack
of the necessity for a precautionary approach did not bear directly upon whether or not it is
gppropriate to discuss arange of options for potentia precautionary measures.

6.68 Many participants noted that there is ill substantiad uncertainty regarding the true
implications of competition between predators and the fishery. Such uncertainty was a primary
factor for the recognition by the Scientific Committee of the importance of continuing a didogue on
the consequences to krill fishing countries and to predator populations resulting from implementing
various precautionary measures.

6.69 Inlight of the preceding discusson, the Working Group agreed unanimoudy thet it would be
helpful for scientists from both fishing and non-fishing countries to continue their discussion exploring
potentia options for measures supporting a precautionary approach to the issue of potential impacts
of locdisad fishing activity. In doing S0, the Working Group drew a clear digtinction between
discussions of the options or types of potential precautionary measures and the need to implement
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gpecific measures. It was emphasised that the current discussion should focus on potentid options
for precautionary measures. The possible need for implementing measures should be considered

Separatdly.

ESTIMATES OF PREY REQUIREMENTS FOR KRILL PREDATORS

Krill Consumption by Predators

7.1 Last year WG-CEMP made considerable progress on this topic 6C-CAMLR-XI, Annex 7,
paragraphs 7.2 to 7.9) by:

() noting the existence of the most recent summaries for the South Georgia 1SR and
providing a new summary in respect of energy budgets for Antarctic fur sedls;

(i)  providing new summaries with respect to penguins and fur seds for the Antarctic
PeninsulalIsR;

(i)  providing the first synthesis of energy and prey consumption budgets for crabesater
seds and

(iv) providing afull synthess of rdevant datafor the Prydz Bay ISR.

7.2  Inreviewing priorities in 1992, wG-CEMP had concluded that further work on this topic was
of a lower priority than other tasks relaing to predator-prey-fishery interactions currently being
undertaken by WG-CEMP (SC-CAMLR-XI, Annex 7, paragraph 7.12).

7.3  Some Members of the Scientific Committee had indicated a srong interest in obtaining
estimates of krill consumption by sdected predators in Subareas 48.1 and 48.2 &C-CAMLR-XI,

paragraph 5.58).

74  WG-CEMP noted that the data assembled last year provided dl the information necessary for
estimating the krill consumption of arange of predators for most conceivable purposes.

7.5  Members who require yet more detailed information or who need to adgpt the information
provided for more specidised purposes should contact those responsible for the appropriate data
compilaions.



7.6  In order to mantain up-to-date references on population sze, diet and energy consumption
of predators, Members were urged to table copies of relevant publications &t WG-CEMP meetings.
No such documents had been tabled at the present meseting.

7.7  Inrespect of asuggestion by WGFsA in 1991 (SC-CAMLR-X, paragraphs 6.55 to 6.56) that
krill predation by fish might be incorporated into WGCEMP'S estimates of prey consumption,
WG-CEMP noted that WG-FSA was better placed to summarise available data on krill consumption
and energy budgets of fish. However, a continuing didogue on this topic between WGFsA and
WG-CEMPwould be valuable.

Predator Performance and Krill Availability

7.8  An gpproach to understanding functiond relationships between krill availability and predator
performance was initiated at the Joint Meeting of wGKrill and WG-CEMP in 1992 (SC-CAMLR-XI,
Annex 8) and is described in detall in paragraph 2 and the Appendix of that Annex.

7.9 It was advised that modes should be developed for severa different predator species and
that the information required for each would be:

() adult average annud survivd rate;
(i) age-at-firg breeding; and
@)  from the viewpoint of the predator, a divison of years into good, poor and bad, these
categories nomindly corresponding to circumstances in which, respectively, breeding
success and adult surviva are good, breeding success is poor but adult surviva
unaffected and both breeding success and adult surviva are poor.
Additiona data on the timing of the breeding season of the predator were requested.
7.10 The tasks of providing these data were dlocated by SC-CAMLR-XI, Annex 7,
paragraph 7.18. Data were contributed by Dr Trivelpiece (Adédlie penguin), Drs Croxal and Boyd
(black-browed abatross and Antarctic fur sed) and Drs Boveng and Bengtson (crabeater sedl).

These datawere circulated in SC CIRC 92/13 (with arevised verson in SC CIRC 93/18).

7.11 Andyss of these data according to the methods developed in SC-CAMLR-XI, Annex 8,
Appendix 1 was carried out by Drs D.S. Butterworth and R.B. Thomson (South Africa) and
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reported in WGKrill-93/43. Dr Butterworth presented a review of the main findings of his paper to
WG-CEMP.

7.12 A brief description of some of the main features of the analyses conducted and problems
encountered is reported in SC-CAMLR-XII/4, paragraphs 5.12 to 5.21. An important genera
conclusion was that variability in the annud recruitment of krill results in predator populations having
less resllience to krill harvesting than deterministic evauations would suggest. However, quantitetive
descriptions of these effects and of acceptable levels of fishing intensty could not be undertaken until
uncertainties over the vaidity of some of the data provided for the predators (particularly on adult
surviva) had been resolved.

7.13 Dr Butterworth was thanked for his clear presentation to WG-CEMP of WG-Kirill-93/43 and he
and his co-author were thanked for undertaking such a comprehensive analysis so promptly.

7.14 Inreviewing the predator data as submitted and interpreted, Members noted that a number
of problems had arisen, in part through insufficiently clear explanation of the exact nature of the data
required and in part through lack of time for didogue between Members submitting data and those
undertaking the analyss.

7.15 Specificdly, most of the submitted data on proportions of years in different categories were
based on subjective assessment and, even where objective criteria were specified, the categories
tended to reflect good, average (rather than poor) and bad years. In respect of vaues for adult
aurvivd, those submitted were mainly mean rather than maximum vaues. In addition, those for
Adédie penguins and Antarctic fur seds were dso underestimates, in that no alowance had been
made for band/tag loss and related problems.

7.16 To daify the sources and nature of the predator data, as well as to provide information in
response to the questions posed by WGKrill (paragraph 5.20), the data submitted and the methods
used to collect them were reviewed for each parameter and follow as paragraphs 7.17 to 7.28.
Adult Survivd
Addlie Penguin

7.17 The study populations a Admirdty Bay, King George Idand, South Shetland Idands were
built up by flipper-banding 200 pairs of adult birds each year. The surviva vaue reported derived



from the re-sghting data for the birds from each group observed one year later. Although these data
are entirely comparable across years, they will congstently under-estimate adult surviva because of:

() Deferred breeding (i.e., birds breeding in years n and n + 2 but being unrecorded in
year n + 1). This is thought to be a smal effect and could be corrected for by
examining the records of birds seeninyear n+ 2,

() Bandloss. A study usng double-banded birds indicated arate of band loss of 4to
5%, (i.e., under-estimating annud surviva by this amount). However, double-banding
sgnificantly increased mortdity rate so a subsequent study, comparing sngle-banded
and transponder-implanted birds, is in place and results should be avaldble in
December 1993;

@)  Band-induced mortdity. Even gpplying Sngle bands may decrease annud survivd; the
above study will contribute to ng the magnitude of this effect; and

(iv) Emigration from the study area. Thisis not believed to be a sgnificant factor in Addie
penguin populations and no reports of breeding Addies banded & Admiralty Bay have
been recelved from other investigators working in nearby colonies on King George
Idand.

The study population has fluctuated consderably over the study years 1977 to 1993 but there is no
datigticdly sgnificant overdl trend. However, the population has not yet recovered from the
ggnificart declines following the 1989 and 1990 winters and currently is a its higtoricaly lowest
leve.

Black-browed Albatross

7.18 The sources and methods used to derive these data are described in WG-CEMP-93/6 for the
dudy a Bird Idand, South Georgia  All birds breeding in sdected study colonies are
double-banded (with Mond metd and Darvic plagtic leg bands). Almost every bird breeding in
these colonies is recaptured annudly and surviva is cdculated taking into account birds that defer
breeding for one or more years. The value provided is the average, for both sexes combined, of the
mean values caculated for each of the 15 years for which etimates are avallable. There is no
emigration of breeding birds, no band loss and no band-induced mortdity, so the surviva estimates
are likely to be of high accuracy. The study populations have declined at between 0.5% to 2.0%
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annually over the sudy period (1976 to 1991), though without any Statisticaly significant decreasein
adult survival; however, the latter has been declining markedly since 1988.

Crabeater Seal

7.19 The methods used are described in detail in WG-CEMPR-93/4. Badcdly the vaue submitted is
the weighted average age- gpecific survivd rate (estimated using afive parameter survivorship model)
derived from catch-at-age data on 2852 sedls collected in the Antarctic Peninsula area between
1964 and 1990. The vaue, of 0.93, is therefore averaged across some 44 years of varying
characterigtics, to the extent that some years would be less than good, this vdue is an
under-estimate. However, conditions in the 1950s to 1970s may have been particularly favourable
for this species. Data on the actua population trends in crabeater seds are incomplete; census data
from 1983 indicated lower sedl densties than had been observed in the late 1960s and early 1970s
(Erickson and Hanson, 19903), but it is at present unknown whether this is a result of a decline in
population abundance or other factors such as a change in ditributions.

Antarctic Fur Sed

7.20 Theadult surviva rate estimate submitted (0.79) is the average of annua estimates based on
re-dghtings of tagged adult femae sedls from 1987/88 to 1991/92 at the main study Ste on Bird
Idand, South Georgia. It will be an under-estimate due to:

() Tagloss. Thisisadggnificant problem (though subgtantidly less than with tagged pups)
but difficult to quantify. Some data for double-tagged animds are available and these
will be andlysad to adjust the adult surviva estimate; and

(i) Emigration. Femde fur sedls a Bird I1dand show consderable site fiddity (Lunn and
Boyd, 19914) and tagged animas on other Bird Idand beaches would readily be
recognised 0 this is likey to be of negligible sgnificance. Deferred breeding is
dlowed for in the estimate, and tag-induced mortdity is believed to be negligible.
Following very rapid expanson over the past 30 years (initidly around 17% per
annum, decreasing to 10% p.a.), the rate of increase of the population of breeding

3 Erickson, A.W. and M.B. Hanson. 1990. Continental estimates and population trends of Antarctic ice seals.
In: Kery, K.R. and G. Hempel (Eds). Antarctic Ecosystems. Ecological Change and Conservation.
Springer-Verlag, Berlin: 254-264.

4 Lunn, N.J. and I.L. Boyd. 1991. Pupping site fidelity of Antarctic fur seals at Bird Island, South Georgia
Journal of Mammalogy, 72. 202-206.



femdes a Bird Idand has been less than 1% p.a. over the last five years. The South
Georgia population as awhole, however, is still increasing at around 10% p.a. (Boyd,
19935).

Age-at-Firg-Breeding

Addie Penguin

7.21 Thevaue submitted isthe mean of ages at which tagged femae chicks were first observed to
breed in the years 1981 to 1987. Recruitment is highly variable between years (though without
systematic trend) and the vaue will therefore be somewhat biased (probably downward) by the
contribution of large numbers of birds recruiting in good years.

Black-browed Albatross

7.22 The daa used to give the moda vaue are the average for both sexes combined (no
sgnificant difference between sexes) of the rdaively smal number of known-age birds which has
been recruited in recent years (see WG-CEMP-93/6). There may be a bias smilar to that for Addlie
penguins but it will be less than 0.1 year. There is no indication of any trend in age of recruitment
(unlike the Stuation in the wandering abatross).

Crabeater Sedl

7.23 Data on age-at-sexud maturity (first ovulation) from counts of corpora in femaes aged by
counts of tooth annuli were used to derive annua estimates for dl seds in the collection referred to
above (see WGCEMP-93/4 for further details). There is atrend to increasing age of sexud maturity
from 3.0 in the mid-1960s to nearly 5.0 in the late 1980s. The value proposed, of 3.8 years, isthe
mid-point of the whole data set; current values would be about one year greater. Butterworth and
Thomson WG-Krill-93/43) used a vaue of 5 years for age at first parturition. There may be some
biases due to differentid recruitment in good years but the large range of years should minimise this
effect.

S Boyd, I.L. 1993. Pup production and distribution of breeding Antarctic fur seals Arctocephalus gazella at
South Georgia. Antarctic Science, 5:17-24.
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Antarctic Fur Sedl

7.24 Data are based on the observed average age-at-first parturition of seds tagged as pups for
the years 1983/84 to 1991/92. For their analys's, Butterworth and Thomson erroneousy added one
year to the estimate provided of 3.5 years. There is no evidence of any significant change in this
parameter over the past decade (Boyd et al., 19906).

Interannud Variation
Addie Penguin

7.25 These proportions were based on the variation in breeding success (proportion of chicks
surviving to creche stage) for the years 1977 to 1992 (Trivelpiece et al., 19907 and unpublished
data).

Black-browed Albatross
7.26 The proportions provided were based on the variation in breeding success (proportion of
chicks fledged from eggs laid) or of annud adult surviva for the years 1975-76 to 1990-91
(WG-CEMP93/6, Tables 5 and 10).

Crabeater Seal

7.27 The proportions were based on frequency data of estimated strength of cohorts from 1945
to 1988 (Testa et al., 19918; Boveng, 1993°) divided into thirds as described in WG-CEMP-93/4,

6 Boyd, I.L., N.J. Lunn, P. Rothery and J.P. Croxall. 1990. Age distribution of breeding female Antarctic fur
sealsin relation to changesin population growth rate. Canadian Journal of Zoology, 68: 2209-2213.

7 Trivelpiece, W.Z., S.G. Trivelpiece, G.R. Geupel, J. Kjelmyr and N.J. Volkman. 1990. Adélie and chinstrap
penguins: their potential as monitors of the Southern Ocean ecosystem. In: Kerry, K.R. and G. Hempel
(Eds). Antarctic Ecosystems. Ecological Change and Conservation. Springer-Verlag, Berlin Heidelberg:
191-202.

8  Testa, JW., G. Oehlert, D.G. Ainley, JL. Bengtson, D.B. Siniff, RM. Laws and D. Rounsevell. 1991.
Temporal variability in Antarctic marine ecosystems: periodic fluctuations in the phocid seals. Can. Journ.
of Fisheries and Aquatic Sciences, 48. 631-639.

9  Boveng, P.L. 1993. Variability in a crabeater seal population and the marine ecosystem near the Antarctic
Peninsula. Ph.D. Thesis. Montana State University, Bozeman, Montana, USA.



Antarctic Fur Sed

7.28 The proportions were based on variation in average vaues of foraging trip duration, pup
mortaity and mae and femae pup growth rates for the years 1983/84 to 1991/92 (WG-CEMP-93/9
and 10; Lunn, 199310), The submitted data were somewhat subjectively assessed overdl as
good/average/bad in the proportions 1:6:2. More objective assessment would have produced ratios
of 3:4:2 (foraging trips), 2:5:2 (pup mortdity) and 3:5:1 (growth rates).

Further Discusson on the Moddlling Exercise

7.29 This review indicates that some quite substantid modifications to the data submitted and to
the analyses based thereon are required.

7.30 In paticular, those contributing the origind data (i.e, Adéie penguin, Dr Trivepiece,
black-browed abatross and Antarctic fur seal, Drs Croxall and Boyd; crabeater sed, Drs Bengtson
and Boveng) were asked to supply as much information as possble in terms of year-specific vaues,
S0 that the actud didtributions of data vaues (rather than some more or less arbitrary classfications
of these) can be used in the andysis.

7.31 In addition, contributors were asked to submit information for the origind datasets and Stes
that were used in the model concerning:

() the magnitude of under-egtimates of adult surviva, where gppropriate (Adédie penguin,
Antarctic fur sed);

() maximum rates of population increase recorded for closed populations of each
predator species;

(i) observed raes of change in population sze (together with gatistical significance and
likely reasons) for the population used to derive the submitted data over the study
period; and

(iv) quantitative data on diet, indicating the degree of dependence on krill of each predator
Species.

10 Lunn, N.J. 1993. The reproductive ecology of female Antarctic fur seals Arctocephalus gazella during
lactation. Ph.D. Thesis, Open University: xv+201 pp.
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These responses should take care of al but the last of the queries fromwGKrill (SC-CAMLR-XI11/4,
paragraph 5.20).

7.32 In respect of identifying other krill-dependent populations for which equivaent data are
available (Sc-CAMLR-XI1/4, paragraph 5.20), WG-CEMP suggested that Adélie penguins a other Sites,
e.g Béchevase Idand (see WG-CEMP-93/19) and the gentoo penguins a Bird Idand, South
Georgia, for which data have been provided in wWG-CEMP-93/8, would be suitable.

7.33 All data requested in paragraphs 7.30 and 7.31 to undertake this re-analyss would te
transmitted to the Convener of WG-CEMP by 31 December 1993. He would be responsible for their
collation and transmisson to the CCAMLR Secretariat for circulation to al Members and to dl

attendees at the 1992 and 1993 meetings of WGKrill and WG-CEMP.

7.34 Some generd discussion followed on the topic of assessng functiond relationships between
predators and prey through the type of modd being used above.

7.35 Japanese stientists pointed out that factors other than krill availability contributed © the
observed variaion in surviva, breeding success, reproductive performance and cohort strength from
which the distributions of interannual variation were derived.

7.36  The Working Group noted that:

() the andyses being undertaken are ill prdiminary and can be refined further when
relevant quantitative data on the influence of other environmentad factors are available;

(i)  the evidence for breeding success, foraging trip duration, offspring growth and other
reproductive performance variables being directly affected by food availability was
many times stronger than any evidence of direct effects of ice, weether, etc. in the
species and Stuations under consderation. However, it was recognised that surviva
rate can be affected by ice and weather conditions, especidly in winter. Any years
where poor surviva and reproductive performance could be attributed to ice or
weether should be clearly identified by contributors when submitting data;

@)  krill avalability to predators within their foraging range while rearing offspring, rather

than krill biomass in some larger aress, is the most gppropriate variable for assessng
functiond relationships,
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(iv) krill avalability to predators is affected not only by krill biomass and distribution, but
aso by aspects such as its aggregation patterns in relation to predators foraging
behaviour; and

(v) dl andysesin wGKiill-93/43 need repeeting using the corrected data.

7.37 However, it was recognised tha the present moddling initiatives were keing undertaken
because there were no suitable empirica data with which to derive functiond rdationships.
Members were again encouraged to acquire appropriate data on relationships between estimates of
krill biomass and krill availability to predatorsin order to enable redigtic functiond reationshipsto be
assessed empiricaly.

7.38 Itisunlikey that this can be done quickly. In the meantime, WG-CEMP agreed that models
such as those developed in wGKrill-93/43 offered a good starting point for examining these important
relationships. Indeed, it was emphasised that the predator data being used in these modds were
among the best available for marine mammas and birds anywhere.

7.39 Members were encouraged to undertake their own analyses of the newly-submitted data so
that more than one set of evauations could be avallable for consderation.

LIAISON WITH WG KRILL AND WG FSA

8.1 The Working Group noted that numerous topics of common interest with wGkrill and
WGFSA had been discussed under agendaitems 4 to 7 (see paragraphs 4.30, 5.30 to 5.33, 6.52 to
6.58 and 7.7 to 7.39). In particular, efforts to modd the functiona relationships between predator
performance and krill availability were cited as a good example of a productive collaboration
between wG-CEMP and WG-Kiill.

8.2 Last year, the Scientific Committee had agreed that it would be important to try to hold a
joint meeting of WG-CEMP and WG-Krill in 1994 (Sc-CAMLR-XI, paragraph 6.15). The Working
Group recommended that every effort shoud be made to arrange such a mesting.

8.3 Lat year, didogue between WG-CEMP and WGFSA was initiated to try to incorporate
relevant data from certain fish gpecies in the assessments forming part of SC-CAMLR-XI, Annex 7,
Table 4 (Table 5, this Report). WGFsA had noted that it would take time to refine the type of
parameters to be included and to evauate the applicability of the gpproach as a whole. It had
invited submissons on this topic for its 1993 meseting.



OTHER BUSINESS

IUCN Assessment of Marine Protected Areas

9.1 At its 1992 meseting, the Working Group was informed of the IUCN initiative to assess the
World' s marine protected areas and identify priority areas for conserving globa marine biodiversty.
If funds were to be made available from the World Bank to help support conservation of globa
marine diversty, then providing some type of financid support to CEMP might be an effective way for
the Globd Environment Fecility to achieve some of its objectives (SC-CAMLR-XI, Annex 7,
paragraphs 9.4 and 9.5).

9.2  The Convener had been asked to investigate this matter further (SC-CAMLR-XI, Annex 7,
paragraph 9.6) , to determine:

()  whether these programs goals corresponded to those of cCCAMLR and the work of
WG-CEMP,

(i)  the prospects and circumstances under which funding may be made available for this
initiative by the World Bank;

@ii)  whether or not wG-CcEMP should consider recommending to the Scientific Committee
that a proposa be devel oped requesting that the World Bank provide fundsin support
of CEMP.

9.3  He reported that he had been unable to make further progress with his investigation. The
Working Group gratefully accepted an offer from Drs Bengtson and Penhae to pursue this matter
further and report back to WG-CEMP & its next mesting.

Sixth SCAR Symposium on Antarctic Biology

94 Dr S Focadi (Itay) reminded the Working Group that the Sixth SCAR Symposum on
Antarctic Biology will be hed from 30 May to 3 June 1994 in Venice, Itay. The deadline for
notifying the Symposum organisers of an intention to submit a verba or poster presentation is 1
October 1993. The themes of the Symposium will be Antarctic Biodiversity, Life History Strategies
and Environmental Change and Human Impact. Mestings of the SCAR Subcommittee on Bird
Biology and the SCAR Group of Specidists on Sealswill immediately precede the Symposum.



9.5  Thereport of ameeting of Conveners of cCAMLR Working Groups, held in November 1992
and available to the Working Group as SC-CAMLR-XI11/BG12, contained a recommendation that the
Science Officer present a poser describing the ams and achievements of CCAMLR to the

Symposum.

9.6  TheWorking Group recommended that the Scientific Committee endorse this suggestion and
in the meantime encouraged the Chairman of the Scientific Committee, Dr K.-H. Kock, to ask the
Science Officer to submit a preliminary proposal for a poster to the Symposum organisers prior to
the 1 October 1993 deadline.

SO-GLOBEC

9.7  TheWorking Group noted that information on the ams and organisation of SO-GLOBEC had
been presented to WGKrill (SC-CAMLR-XI11/4, paragraphs 7.4 to 7.6).

9.8  Dr Croxdl introduced wG-CEMP-93/29 which contained the draft report of the meeting of the
SO-GLOBEC Top Predator Group. He emphasised that the development by this Group of aresearch
program into the nature of interactions between zooplankton and higher predators was ill a an
early stage, and that the coordination with other groups working in the Antarctic (CCAMLR Working
Groups, Scientific Committee and SCAR) was essentid to identify areas of common interest and
avoid duplication of effort. For this reason, the SO-GLOBEC Group had suggested that the topic of
SO-GLOBEC should be placed on the agenda of both wG-Krill and WG-CEMP.

9.9 There was a particular requirement for SO-GLOBEC to develop a more detailed program for
top predators (because this has hitherto recelved less attention than the zooplankton research
program) and the assstance of CCAMLR and SCAR had been specificdly invited in thisregard. A
workshop to consider thistopic will be held, probably at Cambridge, UK, in 1994.

9.10 At itsinitid implementation meeting, the Top Predator Group had identified a number of
target predator species, research objectives and candidate experimental stes which werein generd
more broadly defined than those of CEMP.  Although the objectives of SO-GLOBEC and some of the
sdentific initiatives of CCAMLR may be amilar, there are differences in time scales and specific ams
between the two groups (in particular, sO-GLOBEC will run for alimited period of five to eght years).
It is expected that sSO-GLOBEC will emphasise the use of new technology and techniques, including
extensve moddling, which may be of utility to CCAMLR in the future development of its research
programs.



9.11 Concern was expressed that there would be potentia for competition for finances between
SO-GLOBEC and CEMP dince there were some areas of Smilar research objectives. The involvement
of CCAMLR and SCAR & this early sage in the planning of SO-GLOBEC should minimisetheserisks. In
some areas of research, such as zooplankton ecology, the existence of the SO-GLOBEC program may
make available data and resources not currently ble to CCAMLR.

9.12 The Working Group endorsed the recommendation of WG-Krill that the Scientific Committee
should consider nominating an observer to the SO-GLOBEC program (SC-CAMLR-XI1/4, paragraph
7.10) and that the liaison between sO-GLOBEC and the Scientific Committee and its Working Groups
should continue.

SCAR Antarctic Pack-ice Sedls (APIS) Program

9.13 The Convener introduced a draft prospectus describing a new internationa research initiative
on pack-ice sedls, coordinated by the SCAR Group of Specidists on Seds (WG-CEMP93/22). This
draft prospectus, for the Antarctic Pack-ice Seals (APIS) Program, was produced at a workshop
held in May, 1993, sponsored in part by CCAMLR (SC-CAMLR-XI, paragraph 7.18).

9.14 The APIS Program is being developed to address severa research topics of direct relevance
to CCAMLR, and especidly to the work of WG-CEMP. For example, although crabester sedls have
been selected as aCEMP monitoring species, implementation of CEMP activities in the pack-ice zone
has been modest because of the limited availability of logstic and financial support. It is expected
that the pack-ice sedl research outlined in the APIS Program will represent a mgjor contribution to
CEMP.

9.15 Priority field research activities in this program are planned over the five-year period from
1995/96 to 1999/2000. Three of the five APIS operations aress fdl within CEMP ISRs (Antarctic
Peninsula/South Shetland I1dands, Bdlingshausen Sea, and Prydz Bay). Funding for these studies
will primarily be sought from netiond programs.

9.16 The Working Goup welcomed this new initiative, noting that both the APIS Program and
CEMP would be able to contribute sgnificantly to each other's work. The Working Group
recommended that the APIS Program’s development should be brought to the Scientific Committee's
attention, and that efforts should be made to ensure that close coordination and effective
communication are developed and maintained between these two programs.



Exploratory Fisheries

9.17 The Working Group noted the discussons of wWGkKrill on exploratory fisheries
(sc-cAMLR-XI11/4, paragraphs 7.1 to 7.3), and consdered a draft document prepared by the us
Delegation outlining a possible approach to developing a procedure for evauating fisheries during
their exploratory phase (CCAMLR-XII/5). The Working Group agreed that the draft document
provided a good bass for consdering thisissue. Suggestions on improving the draft were made to
the authors, who indicated their intention to submit a revised verson to WG-FsA, the Scientific
Committee and the Commission.

SUMMARY OF RECOMMENDATIONS AND ADVICE

10.1 The Working Group made the following recommendations to the Scientific Committee:

() that a short newdetter, describing maor results and conclusions of WG-CEMP, be
prepared and distributed annualy following the completion of the Scientific Committee

mesting (paragraph 3.6);

(i) that the draft Management Plan for the protection of Cape Shirreff and San Telmo
Idands, South Shetland 1dands be considered by the Scientific Committee (paragraph
4.1);

(i)  that Members maintain nationd registers of eectronic tags and associated banding
data (paragraph 4.27);

(iv) that funds be considered for supporting a workshop onat-sea behaviour methodol ogy,
tentatively proposed for 1995 (paragraph 4.20);

(v) that the Secretariat be asked to continue to receive and process JIC data on sea-ice
distribution (paragraph 4.38);

(vi) that Members be strongly encouraged to submit to the cCAMLR Data Centre dl
avalable predator data collected in accordance with CEMP Standard Methods

(paragraph 5.2);

(vii) that the Secretariat be asked to refine its modd of krill fishery behaviour (paragraph
6.63);
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(viii) that every effort should be made to arrange a joint meeting of WGKrill and WG-CEMP
in 1994 (paragraph 8.2);

(iX) that the recommendation of the meeting of Conveners of cCAMLR Working Groups
(November 1992) for the Science Officer to participate in the Sixth SCAR Symposum
on Antarctic Biology and to present a poster describing the aims and achievements of
CCAMLR, be endorsed (paragraph 9.6);

(x) that the recommendation of wGKrill of nominaing an observer to the SO-GLOBEC
program be supported (paragraph 9.12); and

(xi) that close coordination and effective communication be devel oped between cCEMP and
SCAR' s Antarctic Pack-ice Sedls (APIS) Program (paragraph 9.16).

ADOPTION OF THE REPORT
AND CLOSE OF THE MEETING

11.1 The Report of the Meeting was adopted.

11.2 In dosing the meeting the Convener thanked participants, rapporteurs, subgroups and the
Secretariat for their work and assstance during the meeting. He noted that many CCAMLR Members
had been actively involved in CEMP activities during the past year, and tha these efforts and the
papers presented at the meeting had contributed significantly to the meeting’ s success.

11.3 The Convener dated that, in his view, the work and challenges being addressed by CEMP
reflected a fundamental tenet of the ecosystem approach embodied in the Convention. He
congratulated the members of WG-CEMP for their excdlent progress over the past nine years in
developing a sound scientific program, which is serving as a pioneering effort to help incorporate an
ecosysten perspective into considerations of conservation and management issues in Antarctica.

11.4 TheWorking Group expressed its gratitude to the Government of the Republic of Koreg, the
Polar Research Center of the Korea Ocean Research and Development Ingtitute, and the Seoul
National Univergty for hosting the meeting. The Working Group further expressed its thanks to dl
those who asssted with the organisation of the meeting and for their warm hospitdity.



Table1:

Summary of Members CEMP activities on monitoring approved predator parameters.

Parameter Speciest | Country Site Name/ Y ear Data Beng
Integrated Started? | Submitted? | Prepared?
Study Region/
Network Site
Penguins
Al |Waeghton A Audrdia | Magneticls 1984 1990-91
arivd Prydz Bay
at breeding
colonies A Audrdia | Béchervaisels 1992-93
A Argentina | Stranger Point/ 1988 1988-90 1991
King George Is
A Argentina | Lauriels 1988 1988-90 1991
S. Orkney Is
Argentina | Esperanza St. 1991 1991
A Gemany | Ardley I 1991
S. Shetlands
M UK Bird ¢/ 1990 1990-93
South Georgia
A2 | Length of A Audrdia | Magneticls 1984 1989-91
thefirg Prydz Bay
incubation
shift A Audrdia | Béchervaiseld 1991 1991-93
Mawson
A Argentina | Stranger Point 1988 1990-91
King George s
Argentina | Esperanza St. 1991 1991
A Germany | Ardley I/ 1991
S. Shetlands
A3 | Annud A Audrdia | Magneticls 1984 1990-91
trendsin Prydz Bay
breeding
population A Audrdia | Béchervasels 1992-93
gze
A Argentina | Stranger Point/ 1988 1990-91
King George s
Esperanza St. 1991 1991
M,C | Brazl Elephant Is 1986 1992
S. Shetlands
A,C | Chile Ardley Is 1982 1989-92
S. Shetlands
A Japan Syowa Station/ 1970 1989-91
Network site




Table 1 (continued)

Parameter Speciest | Country Site Name/ Y ear Data Being
Integrated Started? | Submitted? | Prepared?
Study Region/
Network Site
A3 continued M,G | UK Bird ¢/ 1976 1990-93
South Georgia
A,C,G | K Sony 19 1979 1990-93
Network site
A USA Anversis 1992 1993
A Germany | Ardley I/ 1991
S. Shetlands
A4 | Demography C Chile Ardley Is 1982 1989-92
S. Shetlands
M,C | Brazl Elephant Is 1986 1989-92 | 1989-923
S. Shetlands
M,C |usa Sedl Is 1988 1990-933
S. Shetlands
A USA Anversis 1988 1989-933
Palmer Station
A5 | Duration of A Audrdia | Magneticls 1984 1990-91
foraging Prydz Bay
trips Béchervase s 1992
C USA Sedl Is 1988 1988-93
S. Shetlands
A USA Anversls 1990 1990-93
Palmer Station
M UsA Sedl Is 1990
A6 | Breading A Audrdia | Magneticls 1984 1989-91
success Prydz Bay
A Audrdia | Béchervaisels 1992 1992-93
A Argentina | Stranger Point/ 1988 1990-91
King GeorgeIs
Laurield
Esperanza St 1991 1991
M,C | Brazl Elephant Is 1986 1990-92
S. Shetlands
C Chile Ardey Is 1982 1989-92
S. Shetlands
C,G |Korea Barton Pen,, 1992 1992-93
King George Is
M,G | UK Bird I 1976 1990-93
South Georgia




Table 1 (continued)

Parameter Speciest | Country Site Name/ Y ear Data Beng
Integrated Started? | Submitted? | Prepared?
Study Region/
Network Site
A6 continued ACG | UK Sony |9 1979 1990-93
Network site
M,C |usa Sedl Is 1988 1988-93
S. Shetlands
A USA Anversls 1988 1990-93
Pamer Station
A Gemany | Ardley Is 1991
A7 | Hedging A Audrdia | Magneticls 1984 1990-91
weight Prydz Bay
A Audrdia | Béchervaisels 1992 1993
M Brazil Elephant Is 1986 1992
S. Shetlands
C Brazil Elephant Is 1986 1990-92
S. Shetlands
M,G | UK Bird ¢/ 1989 1990-93
South Georgia
C UsAa Sedl Is 1988 1988-92
S. Shetland Is
A USA Anversis 1988 1990-93
Palmer Station
M USA Sedl Is 1990
A Gemany | Ardley Is 1991
G Korea Barton Pen., 1992 1992
King George Is
A8 | Chick diet A Audrdia | Magneticls 1984 1990-91
Prydz Bay
A Audrdia | Béchervaisels 1991 1991-92
Mawson
M,C | Braal Elephant Is 1986 1992
S. Shetlands
C Chile Ardley Is 1982 1989-90
S. Shetland Is
M UK Bird I/ 1986 1990-93
South Georgia
G UK Bird I 1986 1990-93
South Georgia
C UsAa Sedl Is 1988 1988-91 1993
S. Shetlands




Table 1 (continued)

Parameter Speciest | Country Site Name/ Y ear Data Beng
Integrated Started? | Submitted? | Prepared?
Study Region/
Network Site
A8 continued A USA Anversls 1988 1990-93
Pdmer Station
A Gemany | Ardley Is 1991
A9 | Breeding A Audrdia | Magneticls 1984
chronology Prydz Bay
A Audrdia | Béchervaiseld 1991 1991-93
Mawson
CM |usa Sedl Is 1988 1988-93
S. Shetland Is
A USA Anversls 1988 1990-93
Flying birds
Bl | Breeding B UK Bird ¢/ 1977 1977-93
population South Georgia
Sze
B2 | Breeding B UK Bird ¢/ 1977 1977-93
success South Georgia
B3 | Age-soedific B UK Bird ¢/ 1977 1977-91
annud South Georgia
survivd and
recruitment
Seals
Cl |Cow F Chile Cape Shirreff 1988 1988
foraging/
attendance F UK Bird ¢/ 1979 1990-93
cycles South Georgia
F USA Sed Is 1988 1988-93
S. Shetland Is
C2 | Pupgrowth F Chile Cape Shirreff/ 1985 | 1984-85
Ant. Peninsula 1990-92
F UK Bird 19/ 1973 1990-93
South Georgia 1978
F USA Sed Is 1988 1988-93
S. Shetland 19/

[

A - Addie penguin, M - Macaroni penguin, C - Chindrgp penguin, G - Gentoo penguin,
B-Black-browed albatross, F - Fur seal

All yearsreferred to are split-years

N

w

At present these data are not requested for submission to the CCAMLR Data Centre




Table 2:

Directed research programs required to evauate the utility of potentia predator parameters.

Parameter Member Data Data Reference to Published ResultsC Research to Principal Scientists,
(species, areaor siteb) Collected Analysed be Continued Institution
(years) (years) (years)

Penguins&

Weight prior to
moult

At-seadiving Australia (A-18) 1992-93 1992-93 Kerry et al., 1993; Kerry et al., (in prep.) 194 K. Kerry, Aust. Antarc. Div.
behaviour and Germany (A,G-11) 1987-88 1989-90 Culik, 1993; Culik & Wilson, 1993; Culik et 1993-A
activity pattern al., 1992, 1993; Cooper et al ., 1993; Pitz,

1993; Weimerskirch & Wilson, 1992; Wilson,
1992; Wilson & Culik, 1992; Wilsonet al.,
1992, 19933, 1993b
Germany (A,C,G-2) 1991-92 1992-93 Culik, 1993; Culik & Wilson, 1993; Culik et
al., 1992, 1993; Cooper et al., 1993; Piitz,
1993; Weimerskirch & Wilson, 1992; Wilson,
1992; Wilson & Culik, 1992; Wilsonet al .,
1992c, 19933, 1993b
Japan, Australia (A-6) | 1992-93
NZ (A-1) 1985-90 1985-90 Daviset al., 1988; Davis & Miller, 1993; 1993-A L. Davis, Univ. of Otago
Sadlier & Lay, 1990
UK (GM-4) 1989-93 1989-90 Williamset al ., 1992a; Williamset al., 1992b | 1994 J. Croxdl, BAS (1991-93
Croxdl et al ., 1993 P. Butler, Univ. B"ham)
1989 1989
USA (CM-2) 1988-1993 1989-1991 Bengtson & Eberhardt, 1989; Bengtson continuing J. Bengtson, NMML
et al., 1990; Bengtson et al., 1991a;
Bengtson et al., 1991b; Croll et al., 1991;
Croll et al., 1992; Bengtson et al., 1993; Croll
etal., (inprep.)
USA (A,GC-2) 1989-92 In progress 194 W. Trivelpiece, Montana
State Univ.

Weight Australia (A-18) 1991-93 1991-92 Kerry et al., 1993 1994-96 K. Kerry, Aust. Antarc. Div.
recovery during NZ (A-1) 1987-89 1987-89 Davis& Miller, 1993 L. Davis, Univ. of Otago
incubation USA (A, C-2) 1984-85,1988 | 1984-85,1988 | Trivelpiece & Trivelpiece, 1990 194 W. Trivelpiece, Montana

State Univ.
USA (A-11) 1993 Trivelpiece & Trivelpiece, 1990 1994 W. Trivelpiece,
Montana State Univ.




Parameter Member Data Data Reference to Published ResultsC Research to Princi pal Sci entiStS,
(species, areaor sited) Collected Analysed be Continued Institution
(years) (years) (years)
Penguins (continued)
Survival Australia (A-18) 1991-93 1991-93 Clarke, (in prep.) 1994-95 K. Kerry, Aust. Antarc. Div.
NZ (A-1) 1977,1984 1977,1984 Davis & McCaffrey, 1986 L. Davis, Univ. of Otago
UK (G, M-4) 1987-91 1987-90 Williams & Rodwell, 1992 1994 J. Croxdl, BAS
USA (C-2) 1988-93 continuing J. Bengtson, NMML
USA (A-11) 1988-93 W. Trivelpiece, Montana
State Univ.
Chick growthrate | Chile (A, G-2) 1982-93 1982-93 194 J. Vaencia, Univers. de Chile
Japan, Australia (A-6) | 1992-93 1993-A4 Y. Watanuki, Nat. Inst. of
Polar Res.; G. Robertson,
Aust. Antarc. Div.
Korea(C, G-2) 1992-93 S. Kim, Polar Res. Center,
KORDI
NZ (A-1) 1977,1984 1977,1984 Davis & McCaffrey, 1989 L. Davis, Univ. of Otago
Norway (M,C-17) 1989-90 E. Raskaft, Univ. of
Trondheim
UK (G4) 1977, 1980, 1977, 1980, J Croxdl, BAS
1987-90 1987-90 Williams & Croxall, 1990; Williams
& Croxdl, 1991
USA (C-2) 1988-93 continuing J. Bengtson, NMML
Bioenergetics Australia (A-18) 1991-93 1991-92 Kerry et al., 1993 1994-95 K. Kerry, Aust. Antarc. Div.
Germany (A,C,G-11) 1987-88,1989- | 1988-91 Bannasch & Fiebig, 1992; Culik, 1992a, b, c,
0 d; Culik & Wilson, 1992; Wilsonet al.,
19924, b; Wilson & Culik, 1993
Germany (A,C,G-2) 1991-92 1992-93 Bannasch & Fiebig, 1992; Culik, 19923, b, c,
d; Culik & Wilson, 1992; Wilson et al .,
19923, b; Wilson & Culik, 1993
NZ (A-1) 1984-85 1984-85 Green & Gales, 1990 B. Green, CSIRO, L. Davis,
Univ. of Otago
UK (G4) 1991-93 Some None P. Butler, Univ. B’ham
Reproductive Japan, Australia (A-6) | 1992-93 1993-94 Y. Watanuki, Nat. Inst. of
strategies Polar Res; G. Robertson,
Antarc. Div.
NZ (A-1) 1984-90 1984-90 Davis, 1991; Davis & Spiers, 1990 1993-A4 L. Davis, Univ. of Otago




Parameter Member Data Data Reference to Published ResultsC Research to Principal Scientists,
(species, areaor sited) Collected Analysed be Continued Institution
(years) (years) (years)
Penguins (continued)
Reproductive Norway (M,C-17) 1989-90 E. Raskaft, Univ. of
strategies (cont.) Trondheim
Flighted seabirds@
Breeding Norway (Cp-16) 1985 F. Mehlum, Norw. Polar
population size Inst. (NP)
Norway (Cp, Ss-16) 1990 Haftorn et al., 1991; Mehlum et al ., 1988; N. Rav, Norw. Inst. Nature
Rov, 1991 Research (NINA)
Norway (Cp, Ss-16) 1992 1991-92 S. Lorentsen, NINA
Norway (Cp-16) 1993 1997 B. Sagher, NINA
Breeding success | Norway (Cp, Ss-16) 1990 Haftorn et al., 1991; Mehlum et al., 1988; N. Rav, NINA
Rav, 1990
Norway (Cp, Ss-16) 1992 1992 S. Lorentsen, NINA
Norway (Cp-16) 1993 1997 B. Sagher, NINA
Chick weight Norway (Cp,Sp-16) 1990 Haftorn et al., 1991; Mehlum et al ., 1988; N. Rav, NINA
at fledging Rav, 1990
Norway (Cp,Sp-16) 1992 1991-92 1996 S. Lorentsen, NINA
UK (Ba-4) 1989-93 1989-91 None indefinitely | J. Croxdl, P. Prince, BAS
USA (Cp-2) 1990-1993 continuing J. Bengtson, NMML
Duration of Norway (Cp-16) 1985 F. Mehlum, NP
foraging trips Norway (Cp,Sp-16) 1990 Haftorn et al., 1991; Mehlum et al ., 1988; N. Rav, NINA
Rev, 1990
Norway (Cp,Sp-16) 1992 1991-92 S. Lorentsen, NINA
Norway (Cp-16) 1993 1997 B. Sagher, NINA
UK (Ba-4) 1989-93 Some None 194 J Croxdl, P. Prince, BAS
Activity budget UK (Ba-4) 1990-93 Some None 1994 J. Croxall, P. Prince, BAS
at sea
Prey characteristics | Norway (Cp-16) 1990/92 1997 B. Sagher, NINA
(diet) UK (Ba-4) 1976-77, 1976-77, Croxall et al., 1988 19 J. Croxdl, P. Prince, BAS
1980, 1986 1986
Med size UK (Ba-4) 1976-78, 1976-78, J Croxal, P. Prince, BAS
1980, 1986, 1980, 1986 Croxdl et al ., 1988 194

1991-93




Parameter Member Data Data Reference to Published ResultsC Researc;h to Princi pa! Scj entists,
(species, areaor sited) Collected Analysed be Continued Institution
(years) (years) (years)
Flighted seabirds (continued)
Adult mortality/ Norway (Cp,Ss-16) 1992/93 1997 B. Sagher, NINA
survival
Fur seals
Reproductive Chile(2) 1987,1990-93 | 1987 Olivaet al., 1987 D. Torres, INACH
success UK (4) 1979, 1979, 1981-86, | Croxall et al., 1988 indefinitely |. Boyd,BAS
1981-93 1984-92 Lunn & Boyd, 1993; Lunnet al., 1993; Lunn
et al., (submitted)
USA (2 1987-1993 continuing J. Bengtson, NMML
Prey characteristics | UK (4) 1989-93 1989-90 Boydet al., 1991 indefinitely | 1. Boyd, BAS
(diet) USA (2 1988-1993 continuing J. Bengtson, NMML
At-seadiving UK (4) 1983, 1983, Croxdll et al ., 1985 1994-96 |. Boyd, BAS
behaviour and 1989-93 1989-90, Boyd & Croxall, 1992
activity pattern 1989-93 Boyd et al., (submitted)
USA (2 1987-1993 1989-1991 Bengtson & Eberhardt, 1989; Bengtson et continuing J. Bengtson, NMML
al., 1990; Bengtson et al., 1991a; Bengtson
et al., 1991b; Bovenget al., 1991
Bioenergetics UK (4) 1988-89, 1988-89 Boyd & Duck, 1991 1994-96 |. Boyd, BAS,
1991-93 Some None P. Butler, Univ. B'ham (1991-
RB)
Indices of UK (4) 1991-93 None None - J Arnold, I.L. Boyd, BAS
physiological
condition
Fine structure of UK (4) 1973-93 1973-89 Boyd & Raberts, 1993 indefinitely |. Boyd, BAS,
teeth 1962-81 1962-81 Bengtson, 1988 J. Bengtson, NMML
(1962-81)
USA (4) 1983 1983 Bengtson, 1988 J. Bengtson, NMML
Population size Norway (17) 1989-90 Bakken, 1991 V. Bakken, NPI
Crabeater seal
Reproductive Norway (12) 1964 1964 @ritdand, 1970 T. @ritsland, Inst. Marine
success Research (IMR)
USA (11,12 1978-1990 1978 Bengtson & Sinniff, 1981 continuing J. Bengtson, NMML




Parameter Member Data Data Reference to Published ResultsC Research to Princi pal Scientists,
(species, areaor sited) Collected Analysed be Continued Institution
(years) (years) (years)
Crabeater seal (continued)
Age at sexual Norway (12) 1964 1964 @ritdand, 1970 T. @ritsland, IMR
maturity USA (11,12) 1978-1990 1978-1983 Bengtson & Sinniff, 1981; Bengtson & Laws, | continuing J. Bengtson, NMML
1985
Cohort strength USA (11,12) 1978-1990 1978-1990 Bengtson & Laws, 1985; Testaet al., 1991; | continuing J. Bengtson, NMML
Boveng, 1993
Indices of USA (11,12) 1982-1990 1982-1990 Bengtson et al., 1992 continuing J. Bengtson, NMML
physiological
condition
I nstantaneous
growth rates
Prey characteristics | Norway (12) 1964 1964 @ritdand, 1977 T. @ritdand, IMR
(diet)
At-seadiving USA (11,12 1986-1990 1986-1990 Bengtson & Stewart, 1992; Bengtsonet al., | continuing J. Bengtson, NMML
behaviour and 1993
activity pattern
Seasonal Norway (12) 1993 A. Blix, Univ. of Tromsg
movements USA (11,12) 1986-1990 1986-1990 Bengtson et al ., 1993 continuing J. Bengtson, NMML
and habitat use
Minkewhales
All parametersd Japan (1,13) ?-1992/93 continuing H. Kato, Nat. Res. Instit.
of Far Seas Fish.
a Penguins: A - Addlie; C- Chinstrap; M - Macaroni/Royal; G - Gentoo
Flighted birds: Ba- Black-browed albatross, Cp- Antarctic/Cape petrel; Sp - Snow petrel; Ss- South polar skua
b Areas:
1. Ross Sea 6. Davis Station 11. Antarctic Peninsula 16. Svarthammaren,
2. South Shetland Is 7. Syowa Station 12. Weddell Sea Queen Maud Land
3. South Orkney Is 8. Dumont d'Urville Sea 13. Mainly from the Indian Ocean (IWC Areas|Il and IV) 17. Bouvetls
4. South Georgials 9. Crozetls 14. Marionls 18. Mawson Station
5. Macquariels 10. Badlenyls 15. Kerguelenls
c The complete list of referencesis given below.
d Thefollowing parameters are studied in Minke whales: Reproductive rate; Age of sexual maturity; Cohort strength;

Feeding activity pattern; Diet; School size and distribution.
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Table3: Summary of Members' research required to provide essentia background information
needed to interpret changes in monitored predator parameters.
Countries Proposing Directed Research
Research Topic Programs Currently Programs Proposed
Underway to Commence
(season of initiation)
PENGUINS
- Foraging areas Japan, UsA,
South Africa,
Audrdia
- Energy requirements USA, UK, Germany
- Seasonad movements South Africa
- Reationships between monitored Chile, Audrdia,
parameters and physica environment UK/USSR, USA,
(e.g., digtribution and structure of South Africa

sea-ice and fronta systems)

FUR SEALS

Loca abundance/population structure

Energy requirements/life history
Foraging areas

Relationships between monitored

parameters and physica environment

(e.g., digtribution and structure of
sea-ice and fronta systems)

CRABEATER SEALS

Foraging areas
Energy requirements/life history
Stock discreteness/seasona movements

Relationships between monitored

parameters and physica environment

(e.g., digtribution and structure of
sea-ice and frontal systems)

Abundance/population structure

(frontal systems)

Argenting, Chile, Braail
UK, USA

UK, USA
USA, UK,

Japan (1990/91,
with UsA)

Chile (partid), usa,
UK/USSR

USA, Sweden
UsA, Sweden
UsA, Sweden
USA

USA (1993/94)




Table4:  Most recent krill biomass estimates from areas within CEMP Integrated Study Regions (SRs). These estimates are not gpplicable to the
entire ISRs, but only for the portions of the ISRs for which survey data are avalable. Figure 1 indicates the zones within the ISRsfor which
these biomass estimates apply (shown as shaded areq).

ISR Survey Y ear Saus Area Density Biomass Reference
Type (‘000km?2)  (g.m2)  (106tonnes)
South Georgia Acoudtic 1981 recaculated from FIBEX data 25 59.7 151 WGKIill-92/20
Antarctic Acoudtic 1981 recalculated from FIBEX data 129 105.8 13.6 SC-CAMLR-XI1/4,
Peninsula Table4
Prydz Bay Acoudtic 1992 Audrdian survey 268 74 1.98 WG-Krill-92/23




Table5:  Assessment of predator and prey studies, 1988 to 1993. Predator parameters were obtained from WG-CEMP-92/8 and 12 unless otherwise
referenced in the tables. Data are given quditative rankings High, Medium, Low, Very Low (H, M, L, VL). The symbols+, O, - indicate tempora
changesin parameters. Foraging duration is expressed as rdlative length of foraging trips to sea (S = short, M = medium, L = long). Data changed
gnce 1992 areindicated by an *. Columns under “Krill” have been left blank (paragraphs 6.39 and 6.40).

5.1 Site Anversls, Subarea48.1

Y ear Addie Krill Environment
Breeding Breeding Catch CPUE | Biomass| Snow | Sealce | Ocean
Population Success 100km | Subarea
Sze/Change radius

1988 -

1989 -

1990 M

1991 L

1992 (First census) H

1993 M - H




5.2 Site: Cape Shirreff, Livingston |'s, Subarea 48.1

Y ear Antarctic Fur Sedl? Chinstrap? Krill Environment
Breeding Breeding Breeding Breeding Catch CPUE | Biomass| Snow | Sealce | Ocean
Population Success Population Success | 100km | Subarea
Size/Change Size/Change radius

1988 |L M

1989

1990 L*

1991 M + H ? H*

1992 |H + H 0 M* +Brash

1993 |H + H L*

1 WG CEMP-92/53 2 Boletin Antartico Chileno, Val. 11 (1): 12-14.

5.3 Ste. Admirdty Bay, King George |s, Subarea 48.11

Y ear Gentoo Addie Chinstrap Krill Environment
Breeding | Breeding | Breeding | Breeding| Breeding | Breeding Catch CPUE | Biomass| Snow | Sea-lce| Ocean
Population | Success | Population | Success | Population | Success
Size/Change Size/Change Size/Change %gglﬁrsn Subarea

1988 | M - M H + M L - M

1989 [ M + H |H + H M + H

1990 | M - M M - M M - L

1991 | L -- M L -- L L -- L

1992 | H ++ H |L + H M + H

1993 | H + H L - M M + M

(This summary table was congtructed without benefit of reviewing the actua data and may contain source errors)




54 Ste: Ardley Idand and Stranger Point combined, King George Idand, Subarea48.1. Esperanza data used for 1991 for Stranger Point.

Year Addiel - Ardley Chinstrap? - Ardley Addie3 - Stranger Krill Environment
Breeding | Breeding | Breeding | Breeding | Breeding | Breeding Catch CPUE | Biomass| Snow | Sea-lce| Ocean
Population | Success | Population | Success | Populatiion | Success 100 ki
: . i m | Subarea
Size/Change Size/Change Size/Change radius
1988 H H M M L - H
1989 H M M H L - H
1990 M L H L M - M
19901 L M L M M - L
1992 M ? L M + ?
1 waGKirill-92/21; WG-CEMP-92/54 2 WG-CEMP-92/54 3 WG-CEMP-92/6; WG-CEMP-92/45
Note: Esperanza data for 1991; Stranger Point not available
55 Site Sed Idand, Elephant Idand, Subarea 48.1
Chinstrap? Antarctic Fur Seal? Kill Environment
Year Breeding Breeding | Fledging | Foraging | PupsBorn | Foraging [ Pup | Weight Catch CPUE | Biomass | Snow | Sealce| Ocean
Population | Success | Weight | Duration | Number/ | Duration | Growth | at Age K b
Size/Change Change Rate 100km | Subarea
radius
1988 | M ? M H S M + M M H
1989 | L - L H M VL - ? H L
1990 | H + H M L M + M L L
1991 | M - L L S L - L H L
1992 | H + M M M M + M M H
1993 | H - M M S M 0 L M ?

1 Dataare from the CCAMLR Data Centre and documents WG-CEMP-90/21, 91/11, 91/33, 92/17 and 93/27

2 Data are from the CCAMLR Data Centre and documents WG-CEMP-89/21, 90/34, 90/41, 91/11, 92/17 and 93/27




5.6 Site Signy Is, South Orkneys, Subarea 48.2

Y ear Addie Chinstrap Gentoo Krill Environment
Breeding | Breeding| Breeding | Breeding| Breeding | Breeding Catch CPUE | Biomass| Snow | Sea-lcel | Ocean
Population | Success | Population | Success | Population | Success 100 k
! . . m | Subarea
Size/Change Size/Change Size/Change radius
1988 |H + M L - H H ++ H H
1989 |H L-M L H H + H H
1990 | M* - L-M M + L H + L L
1991 (L -- M L - H H - M M
1992 | M* + H L-M + H M - H H
1993 | M 0 H M + H H + M ?
1 Murphy, et al., unpublished data *
5.7 Site: Bird Idand, South Georgia, Subarea 48.3
Year Gentoo Macaroni Black-browed Albatross Krill Environment
Breeding Breeding | Krill | Meal | Breeding | Breeding | Krill | Meal | Breeding | Breeding | Growth Catch CPUE | Biomass | Snow? | Sea- | Ocean
Population | Success | in | Sze | Population | Success | in | Sze | Population | Success | Rrael | 100km | Subarea lce3
Size/Change Diet Diet Size/Change radius
1988 | M - M M* H* | M - L - - L --- VL - H H
1989 | H ++ M H | M-H*| H* + H M M* M ++ M H M M
1990 | H - L-M M* M* M - H M M* M 0 M L M L
1991 | L -- VL L L L - H L L L-M - VL M M L
1992 [ M + H M* M M + M H H |L *- M H H M-H
1993 [ M 0 H M-L [ M 0 M-H H M L + H H M L-M

1 P.A. Prince, unpublished data

2 Black-browed albatross only

3 Lunnet al. (WG-CEMP-93/10)




5.8 Ste Bird Idand, South Georgia, Subarea 48.3

Year Antarctic Fur Sedl! Krill Environment
PupsBorn | Birth | Perinatd | Foraging | Growth Rate | Wean | Breeding Catch CPUE | Biomass| Snow | Sea | Ocean
No/Chengel | Mass? | Period? |  Trip Mass? | Success® | 100 km | Subarea lcel”
radius
1988 | H 0| H M S M* M M H
1989 | H -| H M M M* H M M
1990| H +|( H M S M M M* L
1991| L - L S VL* M* L H* L
1992| M +( M M M M* M L* M-L
1993| H +| M M M-L M-L M M M-L

1 Lumnetal., in press (WG CEMP-93/10)
2 Daafrom Lunn and Boyd, in press (WG-CEMP-92/41), Lunn et al., in press (WG-CEMP-93/9), Boyd, unpublished data
3 Boyd, unpublished data



5.9 Site Béchavaseldand, Mawson, Divison 58.4.2

Y ear Addie Krill Environment
Breeding Breeding Krill in Biomass! Snow Sea-lce | Ocean
Population Success? Diet*
Size/Change
1991 Start year Start year* Start* L* M*
1992 +2* o* o* L* M*
1993 0 0 0 Ma M

1 waGkiill-92/23
2 Proc. Nat. Inst. Polar Res., 6 (1993)
0 = nochange

Snow:

Ice:

L = little snow or none; Ma = medium snow during pre-egg sage

Mb = medium snow during chick fledging; H = snow in colony for most of the season

H = fast ice continuous to horizon late January; M = open water to horizon mid-January

L = late December
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Survey areas within CEMP Integrated Study Regions (ISRS). The shaded areas indicate

Figure 1.

the zones within the I1SRs for which survey data are available and for which the biomass

edimates given in Table 4 are relevant.
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APPENDIX D

REPORTSOF MEMBERS' ACTIVITIESWITH REGARD TO CEMP

This gppendix contains descriptions of Members activities in relation to CEMP that were
submitted to this meeting by participants (Argentina, Audraia, Chile, Germany, Itay, Japan, the
Republic of Korea, Russa, South Africa, Sweden, UK and UsA).

2. Argentina carried out the Ecosystem Monitoring Program in three places: King George
Idand (Stranger Point), Antarctic Peninsula (Hope Bay) and the South Orkneys (Mossman
Peninsuld) under the direction of Dr Danid F. Vergani and Lic. Zulma Stangandli. The main work
was conducted on Adédlie penguins, population trends and breeding success were the principa
parameters measured.

3. Directed research on prey started with studies on fish in the South Shetland Idands. This
investigation was carried out through observation of diet of blue-eyed shags (Phalacrocorax
atriceps) to see variation of food suitability. This survey was directed by Lic. E. Barrera-Oro and
Lic. R. Casaux.

4, During the 1992/93 augtrd summer Audtrdia continued with its CEMP monitoring program
and associated Addlie penguin research at Béchervaise Idand near Mawson Base. CEMP Standard
Methods for parameters A1, A2, A3, A6 and A7 have been carried out and analysed using both
manud and automated methods. In addition, dietary samples for A8 have been collected and data
from satdlite trackers, time-depth recorders and the automated weighbridge system pertaining to
parameters A4 and A5 are presently being andysed.

5. Audrdids weighing and identification system was operaiond on the idand throughout the
Season, assging in the collection of data for CEMP. This system will continue to be used for a
number of years into the future and it is planned to ingtal a second of these at Magnetic Idand near
Davis during the 1993/94 summer. A third system will dso be set up in the future a an undisturbed
gte, the location of which is yet to be determined.

6. In 1992/93 Chile conducted censuses and pup growth studies on fur sedls at Cape Shirreff
and the San Temo Idands. These data complement census data collected since 1965/66.
Population sizes of fur seals were 50 (1966), 1 741 (1973), 8 929 (1987), 10 768 (1992) and 13
242 (1993) for Cape Shirreff and the San Telmo Idands combined. Additional data on
environmenta parameters, and population censuses of Wedddl and southern eephant seds were



a0 collected at Cape Shirreff, and a marine debris survey was conducted there.  Studies will
continue in 1993/94 with the introduction of monitoring following CEMP Standard M ethods.

7. On Ardley Idand, studies of seabird populations were carried out in 1992/93 and will be
continued in 1993/94. Observation of penguins early nesting period was conducted in October
1992. These studies were directed by Dr Jose Vdencia, of Universdad de Chile, with the support
of the Ingtituto Antértico Chileno. The penguin census, and observation of birds during the early
nesting period, will continue in 1993/%4.

8. Germany has no program monitoring predator species in any of the Integrated Study
Regions. German CEMP-related research focuses on the at-sea behaviour of Addie penguins
including swimming speed, directions, foraging range, diving depth and feeding activity. In order to
obtain more information on prey ingestion and med Sze a different diving depths, a unit was
developed to record stomach temperature following ingestion of prey organisms. These
investigations are part of an ongoing program which started in 1984. They are conducted at Ardley
Idand by a group of researchers from the Ingtitute of Marine Science a Kid (DrsB. Culik and R.
Wilson).

9. Itay continues to study the ecologica genetics and the evolutionary biology of Antarctic and
ub-Antarctic crustaceans. The leves of genetic polymorphism were evauated in populations of
Amphipods, 1sopods and Euphaudids. Genetics Smilarity indexes were caculated for Amphipods
of the genus Paramoera from Terranova Bay. DNA sequence andyss of mitochondria genes was
gudied in Euphausia superba by means of PCR and direct sequencing.

10. Ity dso studies physiologica and toxicological aspects and biochemica responses to heavy
metas and xenobiotics contamination in Antarctic organisms.  Biomarkers are used to evauate the
exposure level and their ecologica effects on the Antarctic ecosystem; attention is focused on the
upper trophic levels of the marine food chain.

11.  Itay is planning to commence work from its station a Terranova Bay in cooperation with
Audrdia it is hoped to ingtdl an automated penguin monitoring sysem @PMS), developed by
Audrdia, and it will be fully operationa in the 1994/95 season. In addition, at the Ste of the APMSS,
manual observations according to CEMP Standard Methods will be carried out.

12.  Jgpan continues to monitor the annua trends in breeding population size of Addie penguins
near Syowa Station. Studies on Adéie penguins will be conducted in the Indian Ocean sector in
cooperation with Augtraiain 1993/94.



13.  Japan continues to investigate the biology and population sze of minke whaes through
sective caching in the Southern Ocean. Studies of krill ecology in rdation to hydrologica
parameters as wel as survey design will aso continue.  Jgpan intends to continue cooperative work
on CEMP monitoring.

14.  The monitoring program for chingtrgp and gentoo penguins by KARP (Korea Antarctic
Research Program) is being initiated in the rookery a Barton Peninsula, King George Idand.

Because of the late observation, only fledgling measurements were taken during the 1991/92
breeding season. In the 1992/93 breeding season, however, a preliminary survey on breeding
chronology, breeding success, and chick growth and chick banding was conducted. It isreported in
WG-CEMP-9323. The program will be continued in the 1993/94 breeding season. It is part of a
land-based marine ecology program which includes micro-organism, coastd fish population, benthic
anima and macroagee.

15. cemPrdated studies conducted by the Russan Federation have been recently concentrated
on the prey-gpecies Antarctic krill. During the last two years, available higtorical fine-scale datafrom
krill fisheries in Subareas 48.1, 48.2 and 48.3 (1974 to 1987) have been processed to study
location of catches. The firg results of the study were submitted to WG-CEMP last year
(WG-CEMP-92/30). This study will be continued.

16.  Kiill digtribution and biology studies have been planned for the 1993/94 season as a part of
the Russan Antarctic Expedition (RAE-39). These sudieswill be conducted in the coastd area of the
Bdlingshausen Sea

17.  South Africds CEMP-related activities have suffered in recent years from irregular funding
and alack of darity concerning nationd priorities. This Stuation hes now changed and three mgor
aress of research of interest to CEMP have been dlocated funds for the immediate future. These are:

()  continuation of monitoring a the Prince Edward Idands of gentoo/macaroni penguins
(induding CEMP parameters) and seds (elephant and fur);

(i) initiation of astudy of biogenic fluxes a the Robertskollen Nunatak (a breeding Ste for
snow petrels) in 1994/95; and

(i)  commencement of studies a various fronta zones and other ecoclines (e.g., oceanic
iIdands and the ice edge) in the Southern Ocean. This includes a planned krill
aggregation study at South Georgia in 1993/94; and a cooperative study with UK
scientigts.



18.  Sweden has no monitoring activity according to CEMP. Basic research on king penguins and
elephant seds is undertaken in cooperation with BAS (UK); research on crabeater sedls is in
cooperaionwith UsA.

19.  United Kingdom land-based research in support of CEMP is conducted a Signy Idand,
South Orkney Idands, and Bird Idand, South Georgia Parameters measured in 1993 were
identical to those recorded in 1992 (SC-CAMLR XI, Annex 7, Appendix D, paragraph 20).

20.  In addition the detailed demographic studies on grey-headed and black-browed abatrosses
and on Antarctic fur seals were continued and these now provide annua data on population Sze,
adult survivd, juvenile survivd (recruitment), breeding frequency and breeding success for
albatrosses and age- specific fecundity rate, maternal mass, pup birth mass and breeding success for
fur sedls.

21.  Additiond directed research is being carried out on: @ chick growth, foraging trip duration,
med dze and at-sea activity budgets of abatrosses, especially black-browed abatross; b) aspects
of diving performance and a-sea activity budgets in Antarctic fur sedls; ¢) activity-specific energy
budgets, using implanted recorders to measure heart rate and other parameters in gentoo penguins,
black-browed albatrosses and Antarctic fur sedls.

22.  Of papersligted in 1992, WG-CEMP-91/23 is now published (Can. J. Zool. (1992) 70: 919-
928). Of papers tabled last year WG-CEMP-92/37 (Auk. (1992) 109: 223-234), WG-CEMP-92/38 (J.
Zool. (1993) 230: 31-47), WGCEMP-92/39 (Antarcti. Sci. (1993) 5: 17-24), WGCEMP-92/40 (J.
Zool. (1993) 229: 55-67), and wWG-CEMP-92/42 (Phil. Trans. Roy. Soc. Lond. B. (1992) 338: 319-
328) were published. WG-CEMP-92/41 isdill in press (Symp. Zool. Soc. Lond.).

23.  Nine papers involving predators are tabled this year. WG-CEMP-93/6 reviews 17 years data
from population studies on black-browed and grey-headed dbatrosses at South Georgia, including
annua data on breeding population size, adult and juvenile survivd rates, breeding frequency and
success.  The paper, which aso includes relevant methodological data (as requested in support of
the existing Standard Method B3 for black-browed abatrosses), documents significant population
declines (especidly in grey-headed abatrosses), mainly due to substantial decreases in juvenile
aurvivd in recent years. The specification of the device used to record at-sea activity budget data
for abatrosses is described (together with sample results) in WG-CEMP-93/7. WG-CEMP-93/8 reviews
inter-annual variation in population sze and breeding success in gentoo penguins over 16 years a
South Georgia It documents the sgnificant effect that a reatively smdl number of years of very
poor reproductive performance (and subsequent deferred breeding and reduced adult surviva) can



have on the overdl trends and fluctuations in the population. For Antarctic fur seds, WG-CEMP-93/9
reviews interannud variation in pup growth rates at South Georgia over nine years, WG-CEMP-93/10
reviews reproductive performance over the same years. Of particular interest to WG-CEMPisthe use
of foraging trip duration as an index of prey availability in modes partitioning variance in reproductive
success due to differences in age, experience, year and the effect of physicd and biologica
environment. WG-CEMP-93/11 demongtrates the considerable potentid of using data from fine-scale
examinaion of sectioned teeth to provide information on inter-annua variation in body growth as
index of environmental conditions. There are corrdations between years of known poor
reproductive performance and indices of ENSO effects. On the topic of predator-prey interactions,
WG-CEMP-93/12 and 13 both ded with reationships between didtribution of top predators and krill

from smultaneous visud and acoudtic surveys around Bird Idand, South Georgia.  Norrandom
digribution of predators was very evident as was the strong influence of the digtribution of krill

svams.  Although Antarctic fur seds and macaroni penguins were especidly aggregated at krill

swarms, correlations were found over a wide variety of spatid scaes, but particularly at 10 to 100
km.

24.  Hndly, WG-CEMP-93/14 deds with aspects of the collection of diving data with time-depth
recorders that may have important implications for data analyss. This contributes directly to wG-
CEMP interest on thistopic (SC-CAMLR-XI, Annex 7, paragraph 4.18).

25.  Nokrill surveyswere carried out in 1992/93. A research cruise, to investigate predator-krill
interactions in detail, will be carried out in 1993/94. This will include krill surveys, mainly a meso
and fine scales.

26.  United States activitiesin 1992/93 directly related to CEMP conssted of :

() land-based predator studies at Sed 1dand, near Elephant Idand and a Palmer Station,
Anversidand,

(i) repeated surveys of hydrographic conditions, phytoplankton production, and krill
abundance and digtribution in the waters surrounding Elephant 1dand; and

(i) analyses of data on crabeater seal demographics, ecology and behaviour.

Prdiminary reports on these activities ae provided in the AMLR fidd season report
(WG-CEMP-93/27).



27. At Sed Idand, directed research and monitoring activities were conducted on fur sedls,
chingtrgp penguins, macaroni penguins and Cape petreds.  The following Standard Methods
parameters were monitored: A5, A6a and ¢, A7, A8, A9, C1 and C2. In addition, directed
research on foraging ecology and chick growth rates was continued, and efforts were initiated to
develop an automated land-based tracking system of penguins and sedls to determine foraging
locations. At PAmer Station, Standard Methods parameters A3, A5, A6a, b and ¢, A7, A8 and A9
were monitored for Adélie penguins. This was conducted in conjunction with the long-term
ecologicd research (LTER) program of the Nationa Science Foundation (NSF).

28.  Two 30-day cruises were conducted aboard the NOAA Ship Surveyor from mid-January to
mid-March, 1993 in the vicinity of the Sed Idand CEMP Ste and Elephant Idand. Chlorophyll a
concentrations, primary production rates, organic carbon concentrations, phytoplankton species
compositions, nutrient concentrations, and solar irradiance were measured and mapped. In addition,
the didribution and &bundance of krill were measured usng sampling nets and acoudtic
insrumentation.

29.  Anayses of crabeater seal demographic and ecologica data were completed, incorporating
data collected over the past severd decades. One dement of this andyssinvolved caculating adult
aurviva rates, age a sexud maturity, and cohort strengths; these estimates were provided for the
modelling exercise on functiond rdationships being conducted by wG-Krill and WG-CEMP.

30.  Inaddition to the AMLR CEMP studies, ajoint NSFAMLR study of predator/prey interactions
was conducted during June, 1993, aboard the NSk Ship Nathaniel B. Palmer in the waers
aurrounding South Georgia.  NSF-sponsored  scientists  conducted  research investigating  the
distribution and abundance of sea birds while AMLR scientists collected Smilar data on krill.

31.  Findly, in support of the NSF's LTER program, three oceanographic cruises were conducted
by the NsF Ships Polar Duke and Nathaniel B. Palmer in November 1992 and January and May
1993. Primary production rates, Chlorophyll a concentrations, organic carbon concentrations,
microbia production rates, nutrient concentrations and irradiance were investigated in an area from
Pdmer Station to Rothera Station.  Kirill digtributions were measured using nets and acoustic
insrumentation.

32.  Anticipated cEMP-rdaed fidd work in 1993/94 will include penguin and fur seel monitoring
and directed research at Sed 1dand and penguin monitoring at PAmer Station.  Shipboard surveys
of hydrographic conditions, phytoplankton production, krill distribution and abundance, krill
demography will be conducted around Elephant Idand. 1n addition, the LTER Progam will conduct
research Smilar to that conducted this year. Pending the availability of logistic support, investigations



of pack-ice sed didtribution and abundance, habitat use and seasond movements, and foraging
ecology are dso planned.

33.  During the Norwegian Antarctic Research Expedition 1992/93, studies were continued on
Antarctic petrels and south polar skuas a Svarthammaren, Queen Maud Land by the Ingtitute of
Nature Research, Trondheim. A total of 1200 individudly-marked Antarctic petrels (adults and
chicks) in four study Stes were weighed a regular intervals, and the breeding success of dl pairs
recorded. Heavy snowfdl and subsequent high temperatures caused high mortdities of chicks. Two
experiments involving increased energetic costs were carried out to study relationshi ps between adult
body sze and parentd investment in chicks. South polar skua studies included mapping of territories
and making (induding sadlite marking of four individuds) to invesigate socid structure and
migrations.

34.  Crabeater sed dudies (caried out by the Department of Arctic Biology, University of
Tromsg) included invedigations of the digestibility of krill usng the Mn-marker method (digestible
energy of 83.8 = 2.2 waslower than that of Thysanoessa sp. in North Atlantic minke whales 92.2 +
2.8). Eight moulted crabeater seds were equipped with satdllite PTTswith TDRs. Seds stayed inthe
pack-ice zone, moving dong the edge of the shdf with about 150 dives per day during thefirg few
weeks. In late April and May most seds migrated into deep waters in the north, reaching as far as
63°S before returning to the South in early June. Diving frequencies were maintained at a high leve,
indicating active feeding. Maximum distances covered and diving depths reached were 3 875 km
and between 232 and 528 m, dthough most dives were for less than 2 minutes and 50 m depth.

35. Tentaive plans to initiate a monitoring program for Antarctic fur seds and chingrgp and
macaroni penguins on Bouvet Idand could be carried out during NARE 1993/94.
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MINUTESOF THE MEETING OF THE EDITORIAL BOARD

The Editorid Board meeting was held from 16 to 27 October and on 5 November 1993.
The following members of the Editorid Board were present: Dr K.-H. Kock (Chairman of the
Board), Drs E. Baguerias, M. Basson, J. Bengtson, |. Everson, R. Holt, T. Ichii, K. Kerry, C.
Moreno, S. Nicol, Mr D. Miller aswell as Drs D. Agnew and E. Sabourenkov (Secretariat).

2. The Agenda of the meeting comprised the following items

»  Structure of the Editorid Board,;

* Publication of Scientific Abstracts

» Proposa for a peer-reviewed journd; and
o Sdection of papersfor publication.

3. The list of documents prepared by the Secretariat and considered by the Board, is appended
(Appendix 1).

STRUCTURE OF THE EDITORIAL BOARD
4, The Board agreed on the following membership:

e Charman of the Board: Chairman of the Scientific Committee;
*  Members
the two Vice-Chairmen of the Scientific Committee;
the Conveners of the Working Groups,
experts representing diverse disciplines nominated by the Working Groups, and
the Data Manager and Science Officer (Secretariat).

5. The following experts were nominated by the Working Groups to be members of the Board
until the end of the CCAMLR mesting in 1995:

wGKiill - DrsM. Basson (UK) and S. Nicol (Augtralia);
WGCEMP - DrsT. Ichii (Japan) and K. Kerry (Augtrdia); and
WGFSA - DrsC. Moreno (Chile) and K. Sullivan (New Zealand).



PUBLICATION OF SCIENTIFIC ABSTRACTS

6. The Board gpproved the firg issue of the Scientific Abstracts published in April 1993, and
recommended their annud publication.

PROPOSAL FOR A PEER-REVIEWED JOURNAL

7. The Board considered a set of documents prepared by the Secretariat (SC-CAMLR-XI1/7),
describing a publication procedure for the proposed Journdl. The Board adopted the publication
procedure contained in these documents and recommended it to the Scientific Committee for
approval.

8. The Board recommended that the Scientific Committee gpprove publication of the new
peer-reviewed Journd with the firgt issue to be published in 1994. The Science Officer will be the
Editor-in-Chief of the new Journd. The Journd will be published in English with abstracts and
captions to tables and figuresin dl officid CCAMLR languages.

0. The Board recommended that the Journa be named CCAMLR Science with the subtitle
“Sdected papers of the Commisson and the Scientific Committee for the Conservation of the
Antarctic Marine Living Resources’. The Board adso proposed that a cover page design for the
Journa should reflect patterns and colours dready used on the cover page for the CCAMLR
Scientific Abstracts.

10. The Secretariat was asked, during the intersessona period, to design the cover and to
digribute it to members of the Editorid Board for gpproval. It was recommended that the Journd
be printed on A4 standard size paper.

11.  Thequestion of processing papers for publication in CCAMLR Science submitted in languages
other than English (French, Spanish, Russian) was discussed in detail. The Board recommended that
the following policy be adopted:

For discussons a8 CCAMLR meetings, papers are accepted in any of the
offidd CcCAMLR languages English, French, Russan and Spanish.
However, if the author wishes hisher paper to be consdered for
publication in the cCAMLR Science Journd, the paper should be submitted
in English. If only a copy in English is submitted, it is the responghility of
the author to ensure that the language is of a high standard. In order not to



discourage any author whose native language is one of the other officid
CCAMLR languages and in order to assg in the review of the English
versgon, acopy in the other language is dso helpful.

12. The Board conddered an assessment of costs of publication of the Journd. The Board
found that the new edition would require A$15 400 more than the cost of the current publication of
SHected Scientific Papers (250 copies), of which A$11 100 would be budgeted for ongoing costs
and A$4 300 for the cost of setting up the Journd initsfirst year.

13.  The Board recommended that the first issue of CCAMLR Science be published next year,
preferably by 1 September 1994. In order to meet this deadling, find manuscripts should be
received by the Secretariat by 1 July 1994. Pepers received after 1 July will be published in the
1995 edition of the Journdl.

14.  The Secretariat was asked to prepare, for a wide distribution, a flier legflet explaining the
objectives of the new Journd, its layout and contents of the first issue, and containing an invitation for
subscription amed at interested scientists, libraries and organisations. It was dso suggested that in
order to promote public awareness of this new CCAMLR scientific publication, the Secretariat should
contact publishers of ASFA concerning inclusion in that publication of abstracts of papers gopearing
in CCAMLR Science.

SELECTION OF PAPERS FOR PUBLICATION

15.  The Board consdered papers which have been recommended by Working Groups for

publication. The list of papers sdected for publication, subject to results of a peer-review process,
isgiven in Appendix 2.



EdBoard-XI1/Rev.1
EdBoard-xI1/2
EdBoard-xl11/3Rev. 2
EdBoard-xl1/4Rev. 1
EdBoard-xI1/5
SC-CAMLR-XI1/7 (Dréft)

APPENDIX 1

LIST OF DOCUMENTS

Editorid Board Agenda (annotated)

CCAMLR Scientific Abstracts

List of Documents Recommended for Congderation for Publication
List of Reviewers Suggested by Members

Minutes of the Editorial Board Meeting, 5 November 1992
Publication Policy - ccAMLR Science Journd



APPENDIX 2

LIST OF DOCUMENTSSELECTED FOR PUBLICATION,
SUBJECT TO PEER-REVIEW, INTHE CCAMLR SCIENCE JOURNAL

waGKirill

WG-KRILL-93/7 AN ASSESSMENT OF THE IMPACT OF KRILL FISHERY ON PENGUINSIN
THE SOUTH SHETLANDS
T. Ichii, M. Naganobu and T. Ogishima (Japan)

WG-KRILL-93/8 STATUS OF THE KRILL STOCK AROUND ELEPHANT ISLAND IN 1991/92
AND 1992/93
V. Loeb (Usa) and V. Segd (Germany)

WG-KRILL-93/12 ESTIMATING KRILL RECRUITMENT AND ITSVARIABILITY
W. delaMare (Audrdia)

WG KRILL-93/13 MODELLING KRILL RECRUITMENT
W. dela Mare (Augtrdia)

WG-KRILL-93/14 PRELIMINARY MODEL OF KRILL FISHERY BEHAVIOUR IN
SUBAREA 481
D.J. Agnew (Secretariat)

WG-KRILL-93/20 REPORT OF AN EXAMINATION OF THE ACOUSTIC DATA FROM RV
EDUARDO L. HOLMBERG COLLECTED DURING THE FIBEX STUDY
Inigo Everson (UK) and Adrian O. Madirolas (Argentina)

WG KRILL-93/31 STATUS OF THE FIBEX ACOUSTIC DATA FROM THE WEST ATLANTIC
P.N. Trathan and |. Everson (UK)

WG-KRILL-93/42 FURTHER COMPUTATIONS OF THE CONSEQUENCES OF SETTING THE
ANNUAL KRILL CATCH LIMIT TO A FIXED FRACTION OF THE
ESTIMATE OF KRILL BIOMASS FROM A SURVEY
D.S. Butterworth, G.R. Gluckman, R.B. Thomson and S. Chdis
(South Africa)

WG-KRILL-93/43 POSSIBLE EFFECTS OF DIFFERENT LEVELS OF FISHING ON KRILL ON
PREDATORS - SOME INITIAL MODELLING ATTEMPTS
D.S. Butterworth and R.B. Thomson (South Africa)

WG-KRILL-93/44 NATURAL MORTALITY RATESOF THE ANTARCTICKRILL EUPHAUS A
SUPERBA DANA IN THE INDIAN SECTOR OF THE SOUTHERN OCEAN
E.A. Pakhomov (Ukraine)



WG-KRILL-93/45

WG-KRILL-93/48

WG-KRILL-93/49

WG-CEMP-93/19

WG-FSA-93/8Rev. 1

WG-FSA-93/17

WG-FSA-93/18

WG-FSA-93/20

WG-FSA-93/23

ANTARCTIC KRILL, EUPHAUSIA SUPERBA DANA, DEMOGRAPHY
STUDIES IN THE SEAS OF SODRUZHESTVA AND COSMONAUTS
(INDIAN OCEAN SECTOR OF ANTARCTICA)

E.A. Pakhomov (Ukraine)

BIAS IN ACOUSTIC BIOMASS ESTIMATES OF EUPHAUSIA SUPERBA
DANA TODIEL VERTICAL MIGRATION
David A. Demer and Roger P. Hewitt (UsA)

ACOUSTIC ESTIMATES OF KRILL BIOMASS IN THE ELEPHANT ISLAND
AREA : 1981-1993
David A. Demer and Roger P. Hewitt (Usa)

WG-CEMP

THE EFFECT OF CEMP M ONITORING PROCEDURES ON ADELIE PENGUIN
COLONIES
J. Clark, K. Kerry (Austraia)

WGFSA

BY-CATCH OF JUVENILE ANTARCTIC FISH FROM KRILL (EUPHAUSA
SUPERBA DANA) FISHERIESIN THE SOUTH GEORGIA AREA , IN 1992
E.A. Pakhomov and S.A. Pankratov (Ukraine)

ON THE STATUS OF MESOPELAGIC FISH (MYCTOPHIDAE) IN THE
SOUTHERN OCEAN ECOSYSTEM
A.N. Kozlov (Russia)

THE MIGRATION PATTERNS OF ELECTRONA CARLSBERG! (TANING,
1932)
A.N. Kozlov (Russia)

ESTIMATING CONFIDENCE INTERVALS FOR FISH STOCK ABUNDANCE
ESTIMATESFROM TRAWL SURVEYS
William K. delaMare (Audrdia)

USING PRODUCTION MODELS TO ASSESS THE STOCK OF PARALOMIS
SPINOSISSMA AROUND SOUTH GEORGIA ISLAND
George Watters (UsA)



Workshop on the Management of the Antarctic Crab Fishery

WS-CRAB-93/5

WS-CRAB-93/7

WS-CRAB-93/19

WS-CRAB-93/29

SC-CAMLR-XI1/BG/8 Rev. 1

MANAGEMENT AND ASSESSMENT OPTIONS FOR THE CRAB FISHERY
AROUND SOUTH GEORGIA
M. Basson and D.D. Hoggarth (UK)

A PRELIMINARY INVESTIGATION OF THE POSSIBLE EFFECTS OF
RHIZOCEPHALAN PARASITISM ON THE MANAGEMENT OF THE CRAB
FISHERY AROUND SOUTH GEORGIA

M. Basson (UK)

NOTA SOBRE LA PRESENCIA DE PARALOMIS SPINOSISSMA Y
PARALOMIS FORMOSA EN LAS CAPTURAS DE LA CAMPANA
“ANTARTIDA 8611

L.J. Lépez Abdlén and E. Baguerias (Spain)

A PRELIMINARY REPORT ON RESFARCH CONDUCTED DURING
EXPERIMENTAL CRAB FISHING IN THE ANTARCTIC DURING 1992
(CCAMLR AREA 48)

Robert. S. Otto and Richardson A. Macintosh (UsA)

Scientific Committee

SEABIRD INTERACTIONS WITH LONG-LINING OPERATIONS DURING
AN EXPLORATORY FISHING CRUISE FOR DISSOSTICHUSELEGINOIDES
TO SOUTH SANDWICH ISLANDS, ANTARCTICA

J. R. Ashford, J. P. Croxdll. P.S. Rubilar and C. A. Moreno



ANNEX 8

HISTORY AND TERMS OF REFERENCE
OF CCAMLR WORKING GROUPS



HISTORY AND TERMS OF REFERENCE
OF CCAMLR WORKING GROUPS

FORMATION OF WORKING GROUPS

The Second Mesting of the Scientific Committee in 1983 recognised the need for the
formation of Working Groups when it established terms of reference for an Ad Hoc Working Group
on Data Collection and Handling (Table 1) which met for two years. During the Third Meeting of
the Scientific Committee, the terms of refence for an Ad Hoc Working Group on Fish Stock
Assessment and an Ad Hoc Working Group on Ecosystem Monitoring were established.  In
addition, the Third Meeting dso established an Ad Hoc Working Group on Krill research priorities
which only met for one year.

2. At the Fourth Meeting of the Scientific Committee in 1985, terms of reference were
developed for a permanent Working Group for the cCAMLR Ecosystem Monitoring Program (WG
CEMP). Although the Ad Hoc Working Group on Fish Stock Assessment was vitd to the
management of CCAMLR fisheries and met every year, it was not until the Sixth Meeting of the
Scientific Committee in 1987 that terms of reference were established for a forma Working Group
on Fish Stock Assessment (WGFA).

3. The Sixth Meeting in 1987 a0 established terms of reference for an Ad Hoc Working
Group on Krill. These terms of reference were modified during the Scientific Committee’ s Seventh
Meseting to establish aforma Working Group on Krill (wGKrill).

WORKING GROUP TERMS OF REFERENCE

4, The terms of reference established for the three Working Groups are:

WGFSA Terms of Reference (SC-CAMLR-VI, paragraph 5.71):

(@ apply and develop methodologies for fish stock assessment, including:

(i)  procedures for monitoring fish stock abundance and population structure;

(i)  protocols for the collection and andysis of fishery-related deta including the
relevant operations of the CCAMLR database;



(b)

(©

(i) andytical procedures for the estimation of projections of fish stock population
trgectories,

review and conduct assessments of the status and potentia yield of fish socks in the
Convention Areg;

evauate the actua and potentid impact of fish stocks and fisheries on the past, present
and possible future management actions.

WG-CEMP Terms of Reference (SC-CAMLR-1V, paragraph 7.14):

@

(b)

(©

(d)

©

to plan, recommend, coodinate and ensure the continuity of a multinational CCAMLR
Ecosysterm Monitoring Program within the Convention Ares;

to identify and recommend research including theoretical investigetions to facilitate
design and evauation of the recommended ecosystem monitoring program,;

to develop and recommend methods for the collection and storage and anadysis of data
including data formets for submisson to CCAMLR,;

to faclitate the andyds of data, ther interpretation and to identify management
implications;

to report progress to each mesting of the Scientific Committee with recommendations

for further work.

WGKirill Terms of Reference (SC-CAMLR-VII, paragraph 2.26):

@

(b)

(©

review and evauate methods and techniques for estimating krill abundance, taking note
of the effects of patchiness and the influences of the physical environment;

review and evauae information concerning the size, distribution and compostion of
the commercid krill catches, including likely future trends in these catches,

liase with the Working Group for the CCAMLR Ecosystem Monitoring Program for
assessing any impact of changes in krill abundance and digtribution on dependent and
related species,



(d)

()

evaluate he impact on krill stocks and krill fisheries of current and possble future
patterns of harvesting, including changes brought about through management action, in
order that the Scientific Committee may formulate appropriate scientific advice on krill
to the Commisson;

report to the Scientific Committee on information and data, required from commercia
krill catches.



Table 1:

Y ear Location Convener Action
831 Hobart - Scientific Committee established terms of reference for
Ad Hoc Working Group on Data Collection and
Handling
84/lll WoodsHole Hennemuth Meeting of Ad Hoc Working Group on Data Collection
and Handling
Hobart Hennemuth Meeting and establishment of terms of reference for
Ad Hoc Working Group on Fish Stock Assessment
Hobart Kerry Scientific Committee established terms of reference for
Ad Hoc Working Group on Ecosystem Monitoring
Hobart Beddington Scientific Committee established Ad Hoc Working
Group on Krill research priorities
85/1V Hobart Ranke Meeting of Ad Hoc Workshop on Krill CPUE
Hobart Hennemuth Meeting of Ad Hoc Working Group on Fish Stock
Assessment
Segttle Kery Meeting of Ad Hoc Working Group on Ecosystem
Monitoring
Hobart - Scientific Committee established terms of reference
and Working Group for the CCAMLR Ecosystem
Monitoring Program
86/V Hobart Hennemuth Meeting of Ad Hoc Working Group on Fish Stock
Assessment
Hamburg Kery Meeting of Working Group for the CCAMLR
Ecosystem Monitoring Program
87VI Hobart Kock Meeting of Ad Hoc Working Group on Fish Stock
Assessment
DammarielesLys Kerry Meeting of Working Group for the CCAMLR
Ecosystem Monitoring Program
Hobart - Scientific Committee established terms of reference
and Ad Hoc Working Group on Krill
Hobart - Scientific Committee established terms of reference
and Working Group on Fish Stock Assessment
83/\VII Hobart Kock Meeting of Working Group on Fish Stock Assessment
Hobart - Scientific Committee established terms of reference for
Working Group on Krill
No meetings of WG-Krill and WG-CEMP




From 1989 to 1993 dl three Working Groups have met each year:

* wakirill in La Jolla (Usa), Leningrad (Russia), Y dta (Ukraine), Punta Arenas (Chile) and Tokyo
(Japan);

* WGCEMPin Mar de Plata (Argenting), Stockholm (Sweden), Santa Cruz de Tenerife (Spain),
Vifadd Mar (Chile) and Seoul (Korea); and

* WGFSA dwaysin Hobart.

Table 2:
Y ear Number of Number of Number of Number of Number of
Participants Meeting Other Working Other Overlap
Documents Group Documents Topics
Documents
WGFSA 1992 21 32 1 7 2
1993 21 29 4 6 6
WGKRILL | 1992 25 33 3 1 9
1993 A 50 2 3 6
WGCEMP | 1992 17 55 15 2 18
1993 28 29 21 3 28




ANNEX 9

SCIENTIFIC COMMITTEE BUDGET FOR 1994
AND FORECAST BUDGET FOR 1995



SCIENTIFIC COMMITTEE BUDGET FOR 1994
AND FORECAST BUDGET FOR 1995

This paper describes the suggested draft budget of the Scientific Committee as drawn up by
the Scientific Committee Chairman and the Secretariat.

2. The budget includes mgor provison for supporting the Working Groups and ad hoc
workshops. Items are dso included for specific projects requested of the Secretariat by the
Scientific Committee or its Working Groups, ad representation of the Scientific Committee at
meetings other than those of CCAMLR by the Secretariat.

WORKING GROUP ON KRILL

3. The Working Group on Krill (wGKrill) has advised that a meeting of wGKrill will be needed
in 1994, shorter than that held in 1993. In addition a joint Krill/cCEMP meeting will be hed. The
costs under thisitem are for secretarid support and report typing/trandation for the Krill meeting and
for ashare of the joint meeting.

WORKING GROUP ON FISH STOCK ASSESSMENT

4, The Working Group on Fish Stock Assessment (WGFsA) has the responsibility to provide
expert advice to the Scientific Committee on the status of finfish stocks in the Convention Area. A
meeting of WG-FSA will be needed in 1994.

ECOSY STEM MONITORING PROGRAM

5. The Working Group for the ccAMLR Ecosystem Monitoring Program (WG-CEMP) has
advised that there will be a need for a meeting of WG-CEMPin 1994, shorter than that held in 1993.
In addition a joint Krill/cCEMP meeting will be held. The costs under this item are for secretarid
support and report typing/trandation for the wWG-CEMP meeting and for a share of the joint meeting.

6. In 1993 the Secretariat, under ingruction from the Scientific Committee C-CAMLR-XI,
paragraphs 5.9, 5.72 and 13.3), began a database of sea-ice changes around selected CEMP Sites.
The Scientific Committee also required that this database include data from previous years. The



estimate of A$7 100 represents the cost of recording and processing data for 1994 and for three
ealier years (see SC-CAMLR-XI1/8).

TRAVEL FOR SCIENTIFIC COMMITTEE PROGRAM

7. As aresult of adecison taken a the Fifth Meeting of the Commission, travel for Secretariat
daff associated with the Scientific Committee program is included in the Scientific Committee
budget. The amount provides for travel by staff members to give necessary support to wG-Krill and
WG-CEMP. The meeting of WG-FSA will take place in Hobart in 1994.

KRILL FLUX ANALY SISWORKSHOP

8. The amount of A$8 000 is required to support the atendance of two invited experts to the
Krill Hux Andyss Workshop which isto be held immediately before the 1994 meeting of wG-Kiill.
REPRESENTATION AT SCAR SYMPOSIUM

9. The Scientific Committee considers it necessary for the Secretariat to improve its working
relationship with SCAR and has recommended that the Science Officer atend the SCAR Symposum
on Antarctic Biology. Such representation is expected to cost A$5 500. The Secretariat has dso
suggested that the Scentific Committee might wish to be represented a a meeting of the
SCAR/COMNAP Ad Hoc Working Group on Antarctic Data Management in 1994,

ALLOCATION FROM THE NORWEGIAN CONTRIBUTION SPECIAL FUND

10.  Thebaance of this Fund will be fully used in 1993.



1993

20 600
3000
20 100
5500
2000

27 200
7 400

34 500

3900

0

0

3000

0

127 200

8 100

A$119 100

Working Groups:
WG-Krill medting
BIOMASS database activation
WG-CEMP mesting
Sea-ice Monitoring
Sea-ice Sed's Planning Workshop
Joint Meeting on Functiond Approaches
WG-FSA medting
Crab Workshop
Workshops:
At-sea Monitoring Workshop

Trave for Scientific Committee Program

Secetariat Representation at Meetings:
ICES and CWP
SCAR Symposum
SCAR/COMNAP Antarctic Data Mesting
Contingency
Krill Hux Andyss Workshop
Sub Tota

Less dlocation from the Norwegian
Contribution Speciad Fund

Tota from Commission Budget

1994

17 200

16 700
7100

8 000
27 200

27 600

0

5500

4 000
5900

8 000
127 200

0

A$127 200

1995

21 500

21 000
3000

28 000

4 000

34 000

4 000

0

0

6 000

0

121 500

0

A$121 500






