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REPORT OF THE WORKING GROUP ON
ECOSYSTEM MONITORING AND MANAGEMENT
(Christchurch, New Zealand, 17 to 26 July 2007)

INTRODUCTION
Opening of the meeting

1.1 The thirteenth meeting of WG-EMM was held at the Latimer Hotel, Christchurch,
New Zealand, from 17 to 26 July 2007. The meeting was convened by Dr K. Reid (UK).
In addition, a Workshop on Fisheries and Ecosystem Models in the Antarctic was held jointly
by WG-EMM and WG-FSA on 16 July 2007 (SC-CAMLR-XXVI/BG/6; paragraphs 7.6
to 7.21).

1.2 Meeting participants (manuhiri, or visitors) were welcomed with a karakia (traditional
Maori blessing) conducted by Apanui Skipper representing the tangata whenua (hosts). This
was followed by a waiata (traditional song) performed by staff from the Christchurch office of
the National Institute of Water and Atmospheric Research (NIWA).

1.3 The meeting was opened by the Rt Hon. Winston Peters, Minister of Foreign Affairs,
who welcomed the participants and thanked them for their contribution to the conservation of
Antarctic marine living resources. Dr Reid thanked the Rt Hon. Minister and the local
organisers for their warm hospitality and for hosting the meeting.

1.4  Dr Reid extended his welcome to the participants, and outlined the program of work
for the meeting. This work included:

* a Workshop to Review Estimates of By and Precautionary Catch Limits for Krill
(section 2 and Appendix D);

 further development of management procedures to evaluate options for subdividing
the krill catch limit among SSMUs in Area 48 and consideration of the advice from
WG-SAM (paragraphs 6.35 to 6.47; Annex 7);

* discussion of the core business of the Working Group.

Adoption of the agenda and organisation of the meeting

1.5  The provisional agenda was discussed by WG-EMM and adopted without change
(Appendix A).

1.6  The meeting participants are listed in Appendix B. The documents submitted to the
meeting are listed in Appendix C.

1.7  The report was prepared by Drs A. Constable (Australia), D. Demer (USA), M. Goebel
(USA), Mr J. Hinke (USA), Drs R. Holt (USA), C. Jones (USA), S. Kawaguchi (Australia),
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S. Nicol (Australia), M. Pinkerton (New Zealand), D. Ramm (Data Manager), C. Reiss
(USA), E. Sabourenkov (Science and Compliance Officer), V. Siegel (Germany),
C. Southwell (Australia) and W. Trivelpiece (USA).

WORKSHOP TO REVIEW ESTIMATES OF By AND
PRECAUTIONARY CATCH LIMITS FOR KRILL

2.1  The Working Group recalled that the Scientific Committee had agreed that a workshop
to review estimates of By and precautionary catch limits for krill should be held in conjunction
with the 2007 Working Group meeting (SC-CAMLR-XXV, paragraphs 3.26 and 3.27).

2.2 The workshop would consider the following points:

(i) review of parameters used in the assessment of krill, including growth and
recruitment variability;

(i) examine whether integrated modelling approaches could be used to estimate
recruitment variability and M from long-term datasets;

(ii1) consider the level of krill escapement to provide for predators in the decision
rule;

(iv) consider alternative methods for estimating catch limits for krill according to the
CCAMLR decision rules and how the different methods might be compared and
evaluated for providing advice;

(v) consider sources of uncertainty that may not be able to be included specifically
in the estimation of B or the assessment process generally.

2.3 The Scientific Committee had also requested SG-ASAM and WG-SAM to provide
input to the workshop on what is the most appropriate method for estimating By from survey
data, considering design-based versus model-based estimation methods. It also requested
SG-ASAM to review the method for estimating CV for the biomass estimate provided by
Demer (2004) and consider whether this is sufficient to determine the uncertainty in By more
generally.

2.4  The Convener of the workshop (Dr Nicol) and the WG-EMM Convener (Dr Reid) had
solicited contributions from Members on the three major themes of the workshop:

(i) Estimating By —

(a) spatial coverage and timing of surveys, acoustic protocols (e.g. target-
strength model, target identification) and error estimation.

(ii) Key parameters used in assessment —

(a) estimates of growth, recruitment, mortality as well as spatial and temporal
variability in those parameters.
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(ii1)) Desired escapement levels and approaches to estimation of precautionary catch
limits for krill —

(a) Are there alternative methods for estimating catch limits for krill,
according to the CCAMLR decision rules, and how might the different
methods be compared and evaluated for providing advice?

(b) Are there sources of uncertainty that are not currently included in the
estimation of By or the assessment process generally?

2.5  Two papers (WG-EMM-07/30 Rev. 1 and 07/33) submitted for consideration at the
workshop addressed the first theme, and one paper (WG-EMM-07/P6) addressed the second
theme. The reports of SG-ASAM (Annex 8) and WG-SAM (Annex 7) were relevant to all
three themes. The papers were discussed under the individual themes.

Background

2.6 The Working Group recalled that the need for the workshop arose out of discussions
on the new target-strength formulations for krill, then incorporated strategic issues, such as
the need to achieve consistency in approaches across time and between areas, and the general
issues associated with the assessment of By and the calculation of precautionary catch limits.

2.7  Consistency includes the setting of appropriate catch levels across the CCAMLR
Convention Area using agreed protocols as well as common measures, such as trigger levels,
in each area to be fished. The trigger level in Area 48 was set using historical fisheries data at
what was perceived to be a low-risk catch level and was intended to be independent of the
catch limit which was calculated from survey results.

2.8  The basic biological information required for the calculation of precautionary yield
includes:

 estimate of biomass (By)
 estimates of natural mortality
 estimates of recruitment

* estimates of growth rates.

2.9  The current precautionary catch limits for krill are:

e Area 48: 4 million tonnes
» Division 58.4.1: 440 000 tonnes
» Division 58.4.2: 450 000 tonnes.

2.10  All precautionary catch limits have been set using the Greene et al. (1991) target-
strength model which SG-ASAM has recommended be superseded by the SDWBA model
(Annex 8, paragraph 8; SC-CAMLR-XXIV, Annex 6, paragraphs 27 and 28). The limits in
Area 48 and Division 58.4.1 were set using similar survey designs and methodologies. The
limit in Division 58.4.2 was set using data collected in the 1980s. This division was
resurveyed in 2006 using a survey design compatible with that in Area 48 and Division 58.4.1
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(WG-EMM-07/33), although the precautionary catch limit was not revised. No By surveys
have been conducted and no catch limits have been set in any other division/area including
Subarea 48.6 and Area 88.

Theme 1 — Estimating By

2.11 This theme discussed progress in the estimation of By, especially regarding spatial
coverage and timing of surveys, acoustic protocols (e.g. target-strength model, target
identification) and error estimation.

2.12 Dr Demer provided further context to the discussions under this theme by
summarising the previous activities of SG-ASAM related to acoustic surveys of krill biomass
(SC-CAMLR-XXIV, Annex 6) and suggested that the work be organised to:

(i) review current protocols as they pertain to the acoustic estimation of krill
biomass and its variance for CCAMLR management purposes;

(1)) summarise the major developments in data analysis since the CCAMLR-2000
Survey;

(ii1)) highlight and resolve any omissions and/or ambiguities in these protocols;

(iv) summarise the subgroup’s findings for submission to WG-EMM, either directly
or, if any issues of a technical nature remained to be resolved, via SG-ASAM;

(v) evaluate recently submitted biomass estimates (WG-EMM-07/30 Rev. 1, 07/33)
for their applicability for CCAMLR management purposes.

2.13 The Working Group agreed that the best advice available for the purposes of the
workshop was previous advice provided by SG-ASAM.

2.14 Two fundamental components of biomass estimation were discussed: estimation of
transect biomass densities, and extrapolation of densities to the survey area. The first
component is highly technical and falls within the remit of SG-ASAM; the second component
is more general, and there was considerable general discussion on the merits of obtaining
expert advice regarding survey design and the estimation of survey biomass from transect
data. SG-ASAM had been asked by WG-EMM to consider this latter component at its 2007
meeting (SC-CAMLR-XXV, Annex 4, paragraph 6.57(xvii)), but had agreed there was
insufficient expertise present at SG-ASAM-07 to make any progress (Annex 8).

2.15 The workshop focused on what has changed in terms of acoustic protocols since the
CCAMLR-2000 Survey. The workshop addressed the current By estimates and protocols, and
considered future improvements that may arise.

2.16 The workshop produced a summary of the major points arising since the
CCAMLR-2000 Survey. The aim of this summary was to clarify any potential confusion
within the CCAMLR community about the results of subsequent reanalyses of the
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CCAMLR-2000 dataset (Demer and Conti, 2005; WG-EMM-07/30 Rev. 1), and reiterate that
there are likely to be further developments in this field into the future. This summary is
presented in paragraphs 2.17 to 2.19.

Summary of changes in acoustic protocols
since the CCAMLR-2000 Survey

2.17 The SDWBA model, which has been empirically validated, published in the peer-
reviewed literature (Demer and Conti, 2005) and endorsed by SG-ASAM, WG-EMM and the
Scientific Committee (Annex 8; SC-CAMLR-XXIV, paragraphs 3.10 to 3.13, Annex 4,
paragraphs 4.55 to 4.60 and Annex 6; Demer and Conti, 2003), predicts krill target strengths
that are generally lower than those of the Greene et al. (1991) model (WG-EMM-07/30
Rev. 1, Figure 1). Therefore, if all else is held equal, the use of the SDWBA will result in an
increase in the original 44.3 million tonnes CCAMLR-2000 Survey biomass estimate. This
was the finding of the first reanalysis of the CCAMLR-2000 dataset (Demer and Conti, 2005;
Conti and Demer, 2006), which estimated between 108.0 million tonnes (CV = 10.4%) and
192.4 million tonnes (CV = 11.7%) depending on the krill orientation distribution used.

2.18 Taking the analyses further, the SDWBA also provides a method for more effective
filtering out of non-krill targets (i.e. target classification). The effect of this additional
filtering is to improve the acoustically estimated krill biomass. When using the SDWBA to
both predict target strength and improve target classification, the combined effect is a
reduction in the overall biomass estimate. This was the finding of the second reanalysis of the
CCAMLR-2000 dataset (WG-EMM-07/30 Rev. 1), which estimated a krill biomass of
37.29 million tonnes (CV = 21.20%); this was 15.8% lower than the original estimate, but
with a larger CV (WG-EMM-07/30 Rev. 1).

2.19  The results of the SDWBA target classification method are likely to be more accurate
(i.e. less biased) owing to better rejection of non-krill species. In addition, the patchiness of
krill is better elucidated, which results in a higher CV. That is, as non-krill are more
effectively filtered, the remaining krill typically become more patchy. Holding sampling
constant, higher patchiness and lower biomass results in a higher CV.

220 The Working Group emphasised the need to manage the implementation of
incremental improvements to acoustic protocols, so that the By and variance estimates in use
by CCAMLR at any one time are consistent and comparable:

(i) A consistent set of protocols should be maintained for a period of five years. At
the end of this period, any improvements to these protocols should be agreed on
and implemented. This would include the reanalysis of existing datasets.
However, it was also recognised that mid-period improvements in acoustic
protocols will likely be published in the peer-reviewed literature where
appropriate.

(i) Clear guidelines were developed on which protocols currently apply in a
CCAMLR context for new data collected (paragraphs 2.21 to 2.26 and Table 1).
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(ii1)) For appropriate comparisons to be made across different surveys, it is implicit
that the results need to have been calculated in a consistent way and that
reanalyses are required across all datasets whenever protocols are amended (e.g.
WG-EMM-07/31).

Current protocols for the acoustic estimation
of krill biomass and its variance

2.21 The overall aim of producing agreed CCAMLR survey protocols should be to
facilitate the decision-making process so that survey-specific issues can be accommodated
and the resulting biomass estimates be as consistent as possible with currently agreed
protocols.

2.22  The acoustic protocols of direct relevance to CCAMLR management activities have
been extensively documented in the past and do not need to be reiterated in detail here. These
are therefore summarised and referenced in the following paragraphs.

223 The CCAMLR-2000 Survey, which benefited from extensive planning and
coordination across four CCAMLR Members, represented the benchmark for acoustics
protocols at that time (e.g. SC-CAMLR-XXIV, Annex 4, paragraphs 4.55 to 4.60, 4.66
and 4.67; Hewitt et al., 2002, 2004).

2.24  Since the CCAMLR-2000 Survey, improvements have been made to the krill target-
strength model and target-classification technique (Annex 8; SC-CAMLR-XXIV, Annex 6;
Demer and Conti, 2003, 2005). SG-ASAM was established in 2005 to evaluate these
improvements and to make recommendations to WG-EMM for possible changes to the
CCAMLR-2000 Survey protocols (Annex 8; SC-CAMLR-XXIV, paragraphs 3.10 to 3.13,
Annex 4, paragraphs 4.55 to 4.60 and Annex 6). These topics were discussed at the first and
third meetings of SG-ASAM (Annex 8; SC-CAMLR-XXIV, Annex 6).

2.25 To date, SG-ASAM has recommended that:

(i) the simplified SDWBA target-strength model with constrained parameters be
used to define krill target strength as a function of length, at a given acoustic
frequency;

(i1)) the range of target strengths from the subgroup’s agreed run of the simplified
SDWBA (SC-CAMLR-XXIV, Annex 6, Figure 4) be used as a first estimate of
the error associated with krill target strength estimates;

(i) the classification of S, into krill and non-krill targets be undertaken using
the AS, technique, with the AS, windows across three frequencies (38, 120
and 200 kHz) constrained according to SDWBA predictions for the appropriate
size range of krill;

(iv) further work be carried out on understanding the orientation distribution, sound-
speed contrast, density contrast and animal shape for krill under the surveying
vessel;
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(v) 70kHz transducers be used in addition to the previously recommended
frequencies (38, 120 and 200 kHz) whenever possible.

226 The Working Group agreed that current CCAMLR protocols for the acoustic
estimation of krill biomass and its variance should follow those of the CCAMLR-2000
Survey (Trathan et al., 2001; Hewitt et al., 2004), except with regard to target strength and
target classification; for these procedures, the recommendations of SG-ASAM should be
followed (Annex 8; SC-CAMLR-XXIV, Annex 6).

Clarifying current acoustic protocols

2.27 The Working Group identified a number of potential omissions and/or ambiguities in
the current acoustic protocols used to estimate krill biomass and its variance for CCAMLR
purposes. To clarify, a table was produced listing these protocols and providing specific
advice for each (Table 1). The protocol descriptions follow those suggested in Figure 1 of the
SG-ASAM-07 report (Annex 8).

Estimates of Bg

2.28 The Working Group agreed that the methods described in WG-EMM-07/30 Rev. 1
were consistent with currently agreed acoustic protocols, as defined in paragraphs 2.21
to0 2.26. Therefore, the By estimate of 37.29 million tonnes and CV estimate of 21.20%
represents the most current information for krill in Area 48 from the CCAMLR-2000 Survey.

229 The Working Group agreed that the methods in the Australian survey of
Division 58.4.2 presented in WG-EMM-07/33 were consistent with those outlined for the
CCAMLR-2000 Survey (Hewitt et al., 2004) and that the data could also be used to estimate a
revised value of By using the new simplified SDWBA target-strength model. The effects of
any protocol deviations on the final By and CV estimates from this survey should be
quantified so that their importance can be better assessed by the CCAMLR community.

2.30 All future surveys intended to produce estimates of By should first be presented to
WG-EMM for its consideration and approval. The Working Group encouraged continuous
and timely communication with CCAMLR regarding acoustic survey and analysis methods
for all future CCAMLR surveys, to ensure that any deviations from the recommendations
outlined here can be accounted for to the satisfaction of the CCAMLR community. This
review task might be facilitated if the effect of any protocol deviations could be quantified
with respect to the final estimates of By and CV.

2.31 Dr T. Jarvis (Australia) agreed to produce a paper to be presented to WG-EMM next
year that explicitly details data collection and analysis protocols for CCAMLR surveys.
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2.32  The Working Group recommended that the following be considered when SG-ASAM
meets next:

(1) all new measurements of krill density and sound-speed contrasts, shape and
orientation beneath survey vessels relative to Table 1 in the SG-ASAM-05 report
(SC-CAMLR-XXIV, Annex 6);

(1) how krill density and sound-speed contrasts, shape and orientations beneath
survey vessels should best be measured;

(iii)) how krill length distributions should be considered to assure they are
representative of the survey strata;

(iv) the efficacy of the three- versus two-frequency method for target identification;
specifically, how the sensitivity of krill target strength at 200 kHz, due to
changes in krill orientation and the stochastic nature of sound scatter, affects the
three-frequency method for target identification and range limitations at

200 kHz;

(v) methods for integrating the information obtained from direct sampling (e.g.
target trawls) into the acoustic species-identification procedure.

Theme 2 — Key parameters used in assessment

2.33  The Working Group recalled that in 2000 it was agreed that more work was still
required before the recruitment more recent than 1994 could be used in the GYM
(SC-CAMLR-XIX, Annex 4, paragraph 2.98). Currently for the estimation of y, recruitment
variability is assumed to be a stochastic event (SC-CAMLR-XIX, Annex 4, Table 1). Since
reproduction and survival of krill is known to be closely linked to environmental factors in
relation to the cycle of their life history (Siegel and Loeb, 1995; Quetin and Ross, 2001), the
Working Group recommended exploration of ways of incorporating these features in the
estimation of y within the GYM.

2.34 Spatial variation in M will have to be investigated at appropriate scales to account for
environmental variability and seasonal differences in predation pressure in Area 48. For
example, Subarea 48.3 is thought to have a higher M (possibly resulting from high predation
pressure) compared to Subareas 48.1 and 48.2, and therefore one option may be to set a
different M for Subarea 48.3 from Subareas 48.1 and 48.2 and to have M vary with time
associated with periods of peak predator demand.

2.35 The growth rate of krill is also known to vary in time and space in relation to
environmental conditions (temperature, food availability). Recent findings further indicate
that there is differential growth and mortality between sexes (WG-EMM-07/P6). It would
also be desirable that the growth model to be used in the GYM be capable of taking into
account environment variability and seasonal patterns.

2.36 The Working Group noted that the growth trajectory generated by the instantaneous
growth rate (IGR) model (Candy and Kawaguchi, 2006) takes into account seasonal trends in
temperatures based on direct field measurement.
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2.37 The Working Group, however, acknowledged that the KYM and the GYM were not
designed as spatially resolving models and used average values for the various parameters
which were assumed to apply to the whole population in an area. The modelling work being
conducted for the subdivision of the catch limit into SSMUs is the best way to capture
regional differences in the key parameters. This would require an assessment of the
parameter sets required for each SSMU. It is also uncertain how movement of krill would
affect any regional differences in population parameters.

2.38 The currently used y for Area 48 was estimated using the KYM (SC-CAMLR-XIX,
Annex 4, paragraphs 2.96 to 2.101). As the Working Group had some revised parameters
which were available at the 2007 meeting, two sets of runs of the GYM were conducted using
these parameters. These included a re-run of the current parameter settings using the GYM
(Table 2). The runs were:

Run 0 (re-run): Using the original parameters but using the GYM. This resulted with
almost same v as that estimated by the KYM.

Run 1: Using the original parameters but with an updated CV (21.20%) from
WG-EMM-07/30 Rev. 1 in the GYM.

Although Run 1 resulted in a slightly lower y for the recruitment criterion, according to the
decision rules, y was set at 0.093 which is the same as that from Run 0.

2.39 The Working Group noted the currently agreed y based on the KYM is 0.091. Using
the same data inputs as that calculation but using the GYM, the Working Group agreed that
this could be updated to 0.093.

240 The Working Group agreed that because of the potential change in y that could result
from changes in the growth trajectory, further intersessional work was required to update
parameter values for the next meeting.

2.41 The Working Group agreed that, using the revised By and CV, and the updated vy, the
precautionary catch limit for Area 48 could be updated to 3.47 million tonnes (Run 1).

2.42 The GYM runs during the meeting also indicated the impact (24% increase) that an
alternative growth model has on the estimate of y.

2.43 The Working Group agreed to the following plan for the intersessional period to be
able to provide advice to the next meeting of WG-EMM:

(i) review the currently available growth models

(i) investigate ways to handle recruitment indices and mortality

(ii1)) investigate implications of spatial and temporal scale variability on parameter
settings in the estimate of'y.
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Theme 3 — Approaches to estimation of
precautionary catch limits for krill

Escapement levels

2.44 The Working Group recalled the history of the development of the 75% escapement
rule for CCAMLR as being halfway between the escapement appropriate for a single-species
decision rule (50%) and for a decision rule that preserved all krill for predators (100%), until
further research could clarify the actual level of escapement required for predators
(SC-CAMLR-XIII, paragraph 7.22; CCAMLR-XIII, paragraph 3.10).

2.45 One attempt has been made in the past to estimate an escapement level directly in a
krill-predator model (Butterworth and Thomson, 1995; Thomson et al., 2000). Since then our
ability to characterise predator responses to krill densities and the associated uncertainties has
improved and has been incorporated into the ecosystem dynamic models currently being
developed by CCAMLR (FOOSA, SMOM, EPOC).

2.46 Within the staged approach being considered for determining appropriate catch limits
for SSMUs, Stage 1 (a risk-based approach), as specified by WG-SAM, should allow
investigation of the likely impact on predator performance (Annex 7, paragraph 5.48(ii)) of
using different levels of escapement in the decision rule, including the current level of 75%,
through simulating different levels of harvest as proportions of y (Annex 7,
paragraph 5.37(v)).

2.47 The Working Group requested that in order to examine the effect of adopting
escapement proportions lower than 75% of By, the range of harvest rates that should be
examined in the models should include 1.25 times y.

2.48 The Working Group noted that decreasing the escapement level may not lead to a
change in y, depending on whether krill population depletion (y1) or escapement (y2) becomes
limiting with the decision rule.

2.49 The Working Group recognised that in Stage 1 above only three options for the
relative distribution of krill catch between SSMUs will be examined. In Stage 2 other options
(including feedback approaches) will be developed, and these could lead to a situation where
the sum of the SSMU catch levels is greater than the total catch level for Area 48. Although
counter-intuitive, this is not inconsistent with the decision rules: the total Area 48 catch limit
would still be based on the decision rules accounting for area-wide krill and predator
dynamics, but local SSMU catch limits would be allowed to vary from the relative
distribution in Options 2—4 depending on the local situation with predators. In the event that
the Area 48 catch limit was reached, the Area 48 fishery would be closed whether or not all
the SSMU catch limits had been reached.

2.50 In Stage 2 there may be some possibility of investigating whether different levels of
escapement should be used in response to locally observed conditions as part of the
development of feedback management. In the interim, a range of specific studies might be
conducted to address escapement.

2.51 A feedback management scheme, such as regular reassessments, should also be able to
deal with long-term shifts in the Antarctic ecosystem and climate change. It will be important
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to continue monitoring of both krill and predators to detect such changes. At the moment, the
only long-term surveys monitoring the krill population in Area 48 are the surveys conducted
by BAS, US AMLR and LTER. Structured fishing provides another potential way that the
effect of climate change on appropriate SSMU limits and krill escapement might be
investigated (Annex 7, paragraphs 5.13 and 5.14).

Alternative assessment methods

2.52 The Working Group welcomed the consideration of integrated krill assessments by
WG-SAM. It noted that such methods may allow estimation of recruitment variability,
relative abundance by area and movement between areas. The assessments would, however,
remain restricted to the target species (krill) and would not be developed to explicitly include
ecosystem dynamics. The latter would remain the role of the ecosystem dynamic models.

2.53 Integrated assessments may also allow more frequent and less costly estimates of krill
population status than the current reliance on occasional synoptic surveys. Regular surveys
will be increasingly important as the krill fishery develops and the krill population departs
from By. It is not anticipated that the CCAMLR decision rule would change, but its method
of application would become closer to that used currently for toothfish. This would mean that
rather than estimating a y to be applied to By, a long-term yield consistent with the decision
rules would be directly calculated whenever a new assessment was undertaken. MSE work
can be used to identify the most cost-effective methods for collecting data to help in this
process (Annex 7, paragraph 6.16)

2.54 The Working Group encouraged participants to continue investigations into integrated
assessments for krill and to provide advice to WG-SAM in its work on developing feedback
management procedures for krill.

Consistency of approaches to management
in the Convention Area

2.55 The Working Group noted that there are currently no SSMUs defined in areas other
than Subareas 48.1, 48.2 and 48.3, although there has been some consideration of this matter
(SC-CAMLR-XX/BG/24). Furthermore, catch limits have not been set in Area 88 nor
Subarea 48.6.

2.56 In considering the existing trigger levels, the Working Group recalled the advice of the
Scientific Committee and response by the Commission in 2000:

* As a precautionary step, the Commission agreed that krill catches should not
exceed a set (i.e. ‘trigger’) level in Area 48 until a procedure for division of the
overall catch limit into smaller management units has been established. This is
consistent with the current Conservation Measure 51-01 which sets such a trigger
level at 620 000 tonnes — slightly above the historical maximum annual catch in
Area 48 to date (CCAMLR-XIX, paragraph 10.11).

175



* The Commission noted that the Scientific Committee had proposed two options for
setting a trigger level in Area 48 (CCAMLR-XIX, paragraph 10.12):

- retain the level of 620 000 tonnes, which approxi