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: Nationd 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 3% 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 6083
Total 191460 445673 376456 370663  3M531 374775 357538 288546 87524

: The Antarctic salit-year begins on 1 July and ends on 30 June. The column “split-year” refers
to the caendar 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 Thetotd 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
486 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

481 40220  (77799)

48.2 12670  (103489)

48.3 28789 (107178)

484

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 since 1991/92.

24 Dr K. Shust (Russia) stated that it is not possible to forecast precisdy the level 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 asrecent years.

2.6 Mr Z. Cielniaszek (Poland) stated that 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-scae data submissions were the result of incomplete
information provided by the vessels. Furthermore, he Stated that fine-scale data from July to August
1992 had been prepared and submitted to this meeting. He anticipated that six Ukrainian vessels
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 Commisson’'s atention is drawn to India s reported interest in participating in the krill
fishery (Annex 4, paragraph 3.12).

29 As dated in the pagt, the Scientific Committee agreed that it would till be vauable if fishing
Members could indicate the number of vessdls 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 general 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 caich 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 possble. 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 WG-Krill’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).

235 The Sdentific Committee agreed with wGKrill's condusion that the estimates of krill
biomassin Satisticd Area 48 from ABEX have now been refined asfar asis practical.



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 conddered the question of carrying out near-synoptic surveys in various
ddidicd areasin the near future.

2.39  The Scientific Committee agreed that the primary purpose of such surveys would be to
improve edimates 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 Statistica 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 meseting
(Annex 4, paragraph 4.47).



242 In consdering the question of krill surveysin 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 Dr de laMare dtated that Audtrdia plans to conduct a survey of part of Divison 58.4.1 in
February 1996 to estimate krill biomass. He sought expressions of interest from Members who
might be able to participate in the survey so asto extend coverage to alarger proportion of Divison
58.4.1. A detalled survey plan will be presented at the next meeting of the Working Group.

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 aso noted that specific account had been taken of uncertainties in the vaues of
various hiologica 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 yields onwhich
Conservation Measures were based. As such, the results were dready related to particular aress.



He agreed, however, with Prof. Beddington that this may not be obvious from the reports of WG
Krill.

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

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 numericd 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 anadyds (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 wGKrill’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 modd (Annex
4, paragraphs 5.12 t0 5.21).

255  The Scentific Committee noted that WGKrill's discusson concerning the smulation
andydss 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 sgnificantly improved by using year- specific vaues 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 density (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 adundance 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 dmulaion study of the consequences of different extents and locations of closed areas
on thekrill 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).

261  The Scentific Committee agreed with WG-Krill that the Secretariat model was a good first
attempt 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.

2.62 It dso agreed that it would be useful to receive operationa information from the fishery on
the underlying reasons for fishing off both the Elephant and Livingston Idands (Annex 4, paragraph
5.37).

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

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

264  Closeliaison between wGKrill and wWGCEMP 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).

265  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
distinguish between naturd variation 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
edimation 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 congstent 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:

(i) theesimate of ghaschanged over the past three meetings from 0.1 in 1991 to 0.063
in 1992, to 0.165 this year;

(i) g=0.1 has been generaly accepted as the traditiona criterion for potentiad yield
edimation; and

(i) g=0.1 dso takesimplicit account of the agreed concepts of Article Il (see discussion
in Annex 4, paragraph 6.6).

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

2.69  The Scentific Committee agreed that for the time being g=0.1 should be used.

2.70  Theimplications of the chosen g level 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 ration to operationa definitions of Artice 1l set out in
paragraph 6.5 of the WG-Krill report (Annex 4).



Statitic g=01

Probability of biomassfdling below

0.2 over 20-year harvest period 0.02
Biomassleve at 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=0.1 (milliontonnes)
48.1 + 48.2 + 48.3 30.8 3.08 0.08
48.6 4.6 0.46 0
58.4.2 39 0.39 0

2.72  The Sdentific Committee noted the following:

(i) theedimatesof B, are now some 12 years old;

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

(i)  data derived estimates of certain biologicad parameters (particularly krill recruitment
and varidbility - 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

(iv) 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.

2.73 In this connection, Dr Naganobu stated that:

() the Sdentific 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);

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

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

2.74 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.

2.75  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 alocation 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 exising 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).

FUTURE WORK OF WG KRILL

2.82  The Sdentific Committee noted that WGKrill continues to make significant progress in its
work. This refers, in paticular, the refinement of procedures to caculate potentia yield, the
development of an approach to estimate recruitment variability, initia attempts to moded 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:

(i) the halding of a workshop to investigate water flux and krill movement in Statitical
Area 4s;

(i) edimation of totd effective biomassin Divison 58.4.2;

(i)  further estimation, refinement and validation of methods to caculate potentid yield
and precautionary limits in various datigticd aess and subaress, including
refinements of the underlying modd used to edtimate yidd as wel as its input
parameters (especidly recruitment and recruitment variability);



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

(v) vdiddion and sengtivity andyses 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.

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 6c-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 Higoricd 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 historicd 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 information from the krill fishery in accordance with
recommended procedures.

ADVICE TO THE COMMISSION

Specific Advice

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

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

290  Fshing nations are encouraged to invedtigate 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 deliberations on the
edimation of krill yidd in rdation to the formulation of precautionary catch limits on krill (paragraphs
2.66 10 2.75).

292  Consarvation Measures 32/X and 46/XI are currently in force. The latter measure appliesto
both the 1992/93 and 1993/94 seasons.

293  Consarvation Measure 45/X1 should not be revised at this stage, given the anticipated
revison of theyidd estimates for Division 58.4.2 (paragraphs 2.78 and 2.80).

294  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 wWGKrill 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.



