ANNEX 6

REPORT OF THE WORKING GROUP FOR THE
CCAMLR ECOSYSTEM MONITORING PROGRAM

(Cape Town, South Africa, 25 July to 3 August 1994)



TABLE OF CONTENTS

INTRODUCTION
ADOPTION OF THE AGENDA
REVIEW OF MEMBERS' ACTIVITIES

MONITORING PROCEDURES

Predator Monitoring
Sites and Species
Field Research and Data Collection Procedures
Revisonsto Existing Standard Methods
Revisonsto Procedures for Determining the Sex of Penguins
Prospective Development of Standard Methods for Monitoring
At-sea Behaviour of Predators
Potentia Impact of Field Procedures on Birds and Sedls
New Techniques or Results Relevant to CEMP Monitoring
or Directed Research

Prey Monitoring

Environmental Monitoring
Remote Sensng

REVIEW OF MONITORINGRESULTS
Predator Data
Status of Data Submissons
Report on Indices and Trends
Environmentd Data

ECOSYSTEM INTERACTIONS
Matters Arisng from the Joint Mesting with wG-Krill
Edtimation of Prey Requirements of Predators

ECOSY STEM ASSESSMENT

CCAMLR POLICY ON DATA ACCESSAND USE

ORGANISATION OF FUTURE WORK
Desrability of Expanding the Scope of CEMP and its
Priorities and Needs

ORGANISATION OF THE WORKING GROUP
OTHER BUSINESS
IUCN Assessment of Marine Protected Areas
SCAR APIS Program
SO-GLOBEC
Ecology of the Antarctic Sea-1ce Zone (EASIZ)



Conaultation with the ATcM Concerning Protection of Sites

SUMMARY OF RECOMMENDATIONS AND ADVICE

ADOPTION OF THE REPORT AND CLOSE OF THE MEETING

TABLES

APPENDIX A

APPENDIX B:

APPENDIX C:

APPENDIX D:

APPENDIX E

Agenda

Ligt of Participants

List of Documents

Reports of Members Activitiesin Relation to CEMP

Report of the wa-CEMP Ad Hoc Subgroup on the Designation
and Protection of Sites



REPORT OF THE WORKING GROUP FOR THE
CCAMLR ECOSYSTEM MONITORING PROGRAM
(Cape Town, South Africa, 25 July to 3 August 1994)

INTRODUCTION

1.1  The Ninth Meeting of the Working Group for the CCAMLR Ecosystem Monitoring Program
(WwG-cemP) was held a the Breskwater Lodge, Cape Town, South Africa, from 25 July to 3
August, 1994. The meeting was chaired by the Convener, Dr JL. Bengtson (USA).

1.2  TheWorking Group was welcomed to Cape Town by Mr G. de Villiers, the Director of Sea
Fisheries Adminidration in South Africa

ADOPTION OF THE AGENDA

2.1 A Provisond Agendahad been circulated prior to the meeting. With one minor amendment
under ‘Other Busness, namdy, ‘Coordination of CEMP Sites Protection within the Antarctic Treaty
System’, the revised Agenda was adopted.

2.2  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.

2.3  The report was prepared by Drs |. Boyd (Uk), P. Boveng (usa), J. Croxdl (UK),
B. Fernholm (Sweden), K. Kerry (Austraia), P. Penhde (Usa) and W. Trivelpiece (USA).

REVIEW OF MEMBERS ACTIVITIES

3.1  Inpreviousyears, summaries of Members activities have been provided in Tables 1, 2, and
3 (eg., sc-CAMLR-XII, Annex 6) of the Working Group’s report. At the present meseting, it was
agreed that dthough these tables offered a useful summary of the considerable work undertaken
within CEMP, because of the increasing length of these tables and a desire to shorten the annexes to
the Scientific Committee's report, these tables should not be included in future reports.  Insteed, it
was agreed that these tables should be updated annudly and circulated as a background paper to:
(i) the Scientific Committee, (i) Working Group meetings concerned with CEMP, and (jii) recipients



of the CEMP Newdetter (see paragraph 3.8). Such a paper had been prepared by the Secretariat
this year as SC-CAMLR-XI1/BG2.

3.2  Paticipants a the present meeting provided brief reports on ther recent and prospective
activitiesaspart of CEMP. A compilation of these reportsis attached at Appendix D.

3.3  The reports of new developments in CEMP-related research by Norway, South Africa and
Italy were particularly welcomed. Dr T. @ritdand (Norway) reported that Norway has recently
made commitments to fund research supporting the objectives of CEMP. Proposas are currently
being developed for possible studies on Antarctic fur seds and chingtrap and macaroni penguins
(Bouvet Idand), Antarctic petrels (continued a Dronning Maud Land), and crabeater seds
(Weddell Sea). Dr J. Cooper (South Africa) noted that South African scientists have initiated a
CEMP-related study on macaroni and gentoo penguins at Marion Idand. Drs S. Focardi (Itay) and
Kerry described the planned Austrdian and Italian bilatera CEMP-related project on Adéie penguins
a Edmonson Point.

34  The Working Group noted that, as in previous years, it was disgppointed not to have the
benefit of the participation of scientists from severd countries known to be conducting research of
direct relevance to CEMP. It was conddered particularly unfortunate that scientists from the very
active marine mamma and bird research groups in Germany, France and New Zedand were ungble
to be present at the meeting. Reevant papers were tabled on behdf of German marine mamma and
bird researchers who had been unable to secure funds to support their attendance. Researchers
from France (who have initiated a 5year program at Crozet specificaly addressed at CEMP) and
New Zedand (who are undertaking important population ecology studies) have expressed a desire
to participate at CEMP meetings but have not yet succeeded in obtaining funding to attend.

35 It was ds0 noted that scientists from severa countries are undertaking seebird research
related to CEMP. The projects focus on penguins a Deception Idand (Spain), penguins a King
George Idand (Poland), petrels near Casey Station (the Netherlands in collaboration with Austraia)
and penguins near Syowa Station (Japan).

3.6  Basad on the information available to it, the Working Group noted with regret that Brazil’s
involvement with CEMP predator-related research had apparently come to an end.

3.7 The Working Group recommended that the Scientific Committee strongly encourage
Members not yet active in CEMP and/or not yet represented by their scientists &t CEMP mestings to
facilitate the participation of their scientistsin the work of CEMP.



3.8  Atits 1993 meeting, the Working Group had recommended thet a short CEMP newdetter be
circulated to scientists in the SCAR and CCAMLR communities. The Convener reported that he had
been unable to prepare such a newdetter on time, but that he would endeavour to develop and
circulate a newdetter following the 1994 meeting of the Scientific Committee. Dr Penhale offered to
help with the production of this newdetter.

MONITORING PROCEDURES

Predator Monitoring

Sites and Species

4.1 No new requests had been received for CEMP dtes to be accorded protection under
Conservation Measure 18/1X.

4.2 It wasnoted that adraft management plan for an Antarctic Specialy Managed Area (ASMA)
was submitted to the Commisson jointly by the Delegations of Brazil and Poland (CCAMLR-
X11/BG13). This proposd is in accordance with Article 6(2) of Annex V to the Protocol on
Environmenta Protection to the Antarctic Treety; this Protocol is yet to come into force. The area
proposed included important research Sites of relevance to CEMP in Admirdty Bay, King George
Idand. This proposa and its implications for CEMP are discussed under Other Business (paragraphs
10.6 t0 10.10) and in Appendix E.

4.3  South African scientists advised that they had commenced a monitoring program on gentoo
and macaroni penguins at Marion Idand. ceEMP Standard Methods are being used in these studies.
Although these species do not feed on krill during the breeding season, it was agreed that the
program would make a vauable contribution to CEMP. The Working Group welcomed this program
and noted that among the benefits would be an increased understanding of the biology of these
species, which would help in the interpretation of data from other monitoring sites and aso provide
further indghts into penguin-myctophid fish interections. Myctophid fish are adso subject to
harvesting within the Convention Area.

Fidd Research and Data Collection Procedures

4.4  Members reported on new developments, potentia problems and recommended techniques
or solutions of relevance to CEMP activities. Papers were tabled and discussed, reating to:



() revidons or additions to specific, existing standard methods for monitoring predator
parameters,

(i)  revidons or additions to procedures for determining the sex of penguins (relevant to
severa standard methods);

(i)  prospective development of sandard methods for monitoring at-sea behaviour of birds
and seds, epecidly using time-depth recorders (TDRS);

(iv) potentid impact of field procedures on penguins and sedls, and

(V)  new techniques or results relevart to CEMP activities or directed research.

Revisgonsto Exiging Standard Methods

45  In accordance with the agreed procedures for proposed modifications to existing standard
methods (SC-CAMLR-XI, Annex 7, paragraphs 4.5 to 4.7), two papers were circulated in advance of
the meeting to the cEMP Ad Hoc Subgroups on Monitoring Methods and on Statistical Aspects
(WGCEMP-94/6 and 7).

46  In wWGCEMP94/6, Dr Croxal made specific recommendations for revisons to the text of the
sandard methods for the black-browed abatross (B1, Breeding Populatiion Size; B2, Breeding
Success, and B3, Age-specific Recruitment and Surviva). The proposed revisons, arisang from a
recent, mgor review of the population dynamics of black-browed abatrosses, conssted primarily of
additiond text and references to publications, describing and clarifying the methods used to obtain
the black-browed albatross data presently on deposit in the CCAMLR database.

4.7  Inresponse to a request made by WG-CEMP last year (SC-CAMLR-XII, Annex 6, paragraph
4.6), Dr Trivelpiece submitted proposed revisons to Standard Method A4, Age-pecific
Recruitment and Survivd in Penguins (WVG-CEMPR-94/7). The proposed revisons supplement the
existing sections on generd procedures for data collection and potentia problems to be considered.
They dso include examples of methods, presently in use by one research group, for data processing,
andyds and presentation of results.

4.8 No objections or substantiad changes to the proposed revisons to Standard Methods A4,
B1, B2 or B3 wereraised by the ad hoc subgroups on methods and dtatistics.



4.9  TheWorking Group noted that because the standard methods for black-browed abatrosses
have only recently been included in cEMP, and because Standard Method A4 for penguins requires
subgtantial time before demographic rates can be estimated for the initidly-banded cohorts, dl the
methods addressed by WGCEMP-94/6 and 7 have heretofore remained less complete and detailed
than the other predator monitoring methods. It was also noted, however, that WG-CEMP s nearing
the point of agreeing standard formats for submission of data from these methods. It was, therefore,
agreed that it would be beneficid at thistime to include in the text for those methods, examples of the
procedures being followed by research groups within CEMP. A subgroup (Drs Croxdl and
Trivelpiece) revised the texts of both proposals, taking into account suggestions and editoria
comments from Members a the meeting. It was agreed that the resulting text should be transmitted
to the Secretariat for incluson in the sandard methods.

Revigonsto Procedures for Determining the Sex of Penguins

4.10 Two papers were tabled to provide wG-CEMP with additiond methods for determining the
sex of penguins (CEMP Standard Methods, Appendix 2), a procedure that sgnificantly enhancesthe
utility of data for saverd CEMP parameters, especidly weight on arivd (Al) and age-specific
surviva and recruitment (A4).

4.11 Paper WGCEMP-94/8 included a proposal by Dr Kerry, supported by a recently published
study, to supplement the exigting procedures for determining the sex of Addie penguins. The
additiona procedure is based on the observation thet, at Béchervaise Idand, only the mae Adélie
penguins are found on nests between 15 and 21 days following laying of the first egg. This dlows
malesto be identified (and femaes when they return to a nest occupied by a known mae) esslly and
with little disturbance to the colony.

412 Paper WG-CEMP-94/25 provided a discriminant function for determining the sex of chingrap
penguins using morphometric measurements.  This method, which correctly classfied 94.6% of
penguins in the sudy sample, completes cCEMP Standard Methods Appendix 2, inasmuch as at least
one method is now available for each of the penguin species monitored by CEMP. It was agreed to
include the information summarised in paragraphs 4.9 and 4.10 in the revison of CEMP Standard
Methods, Appendix 2.

4.13 The Working Group noted that two other papers provided information that may be useful in
future refinements of sex-determination methods. Paper WGCEMPR94/24 presented a single,
generdised discriminant-score method of sex-determination for al fulmarine petrd species. It may



be possible to devise an anaogous procedure for the CEMP penguin species. Paper WG-CEMP-94/41
presented a method of determining the sex of Antarctic petrels. It was noted that both of these
papers would prove useful for any future efforts to establish standard methods for hese petrel
Species.

4.14 The Working Group noted that since the most recent edition of the CEMP Standard
Methods handbook, which was produced in November 1992, substantial revisons to al penguin
methods have been prepared as a result of the inclusion of the gentoo penguin as a salected species.
Together with the revisons gpproved at this meeting, the Working Group fet that enough new
materia was to hand to judtify printing and circulating a st of dl exiding revisons. The Working
Group recommended that the Scientific Committee request the Secretariat to undertake this work, if
possible prior to the forthcoming Antarctic field season.

Prospective Development of Standard Methods
for Monitoring At-sea Behaviour of Predators

415 Since its 1991 meseting, WG-CEMP has conddered the feashility of incorporating into the
monitoring program indices of predator foraging performance, based on a-sea behaviour
(sc-cAMLR X1, Annex 6, paragraphs 4.10 to 4.21). To best take advantage of the considerable
experience of Antarctic and other researchers in the use of TDRs (the primary indruments for
quantifying diving behaviour), it was suggested at the outset that a workshop would be most fruitful.
Until recently, however, there were sufficient developments pending from another workshop and
publications in press to warrant postponement of a CEMP workshop on the topic (SC-CAMLR-XII,
Annex 6, paragraph 4.12). In the meantime, Members were requested to provide summaries of
TDR data collected thus far, to better assess the need for a CEMP workshop and the prospects for
development of standard methods.

4.16 Summariesof TDR data (both published and unpublished results) were received (eg., WG
CEMP-94/4) during the intersessond period from sx research groups and were collated by Dr
Boveng into tables presented as WG-CEMP-94/18. The Working Group noted that these summaries
indicated that :

() vast quantities of data from studies spanning the past 16 years have dready been
collected for severd species, but with great variaion in the techniques and devices
used;



(i)

(ii)

)

because of such variation, it may not be possible to devise standard methods to apply
in a post hoc fashion to these past data, particularly those dready published, without
subgtantid re-andyss;

there remains a great ded of data collected more recently that has not yet been
analysed, providing good scope for efficient gpplication of any standard methods that
may be developed in the near future; and

because of the volume of data and the breadth of accumulated experience with TDRs
on CEMP predator species, a workshop or other effort to devise standard monitoring
methods should draw primarily on those data and experience rather than a previoudy
conddered dternative of giving equa balance to studies on species insde and outside
the Antarctic.

4.17 It was dso noted that most of the information anticipated from other workshops and
publications (paragraph 4.15, above) had become available and that the outcomes had provided
auffident background to establish guidelines for wG-CEMP s work on the topic. Accordingly, an ad
hoc subgroup, led by Dr Boyd, was asked to draft guiddines for congderation and to indicate which
items would be most gppropriately addressed by aworkshop or by other means.

4.18 Regarding guidelines for the devdopment of standard methods of foraging performance
based on at- sea behaviour, the Working Group agreed that it is of priority to:

0]

(i)

recommend the most gppropriate methods for the deployment of TDRs for each
species being considered (presently Adélie, chingtrap, gentoo and macaroni penguins,
Antarctic fur sedls and crabeater sedls). Particular atention should be given to:

(@ shagpeandszeof TDR;

(b)  method of attachment;

(c) gteof atachment; and

(d) effectsof the TDR on the behaviour of individuds, induding the latent effects of
handling stress.

recommend methods of data collection, with specific recommendations concerning:
(@  deployment duration;

(b) thetiming of deployment within the breeding cycle of individud species,
(c) thesampling protocol, specificaly the frequency of sampling;



(d)  methods for sandardisation of the zero-offset correction; and
(e) definition of ‘bin’ sze for satdlite-linked TDRs.

(i) develop standard parameters as indices of foraging effort which are likely to reflect
intrac and interannud variation in prey avalability. Condderation should be given to
changes in behaviour at three spatiad and temporal scaes:

(@ dive eg., dive depth and duration, surface interval, ascent/descent rate, time
gpent feeding during dives (bottom time), dive shape;

(b) bout, eg., bout duration, mean depth, proportion of time spent submerged,
diving frequency, interva between bouts, and

(o foraging trip, eg., trangt times, foraging times, totad vertica distance dived,
proportion of time spent submerged.

Evauation of progpective standard parameters should include condderation of the
minimum sample Sizes required to provide the statistical power necessary to test for
changes in parameters, based on current knowledge of the inter- and intra-individud
variability in those parameters (e.g., WG-CEMP-94/19).

(v) Develop gandard software for the caculation of indices of foraging effort from
commonly avalable TDR data. Consderation should be given to:

(@ format and content of historica data; and
(b) foreseesble devdopments in TDR technology, eg., the potentid inclusion of
swim velocity as a parameter.

4.19 It was agreed that the firgt two items (deployment nethods and data collection protocol)
would be most efficiently addressed by tasking one or two individuas with developing draft text to
be reviewed a the next meeting of WGCEMP. Drs Boveng (sedls) and Trivelpiece (penguins, in
contact with Drs Rory Wilson and Boris Culik, University of Kidl) offered to draft methods for the
deployment of TDRS. Drs Boyd and Croxall undertook to draft standard protocols for data
collection.

4.20 The fourth item (development of standard software) would be best addressed by an
individua or smdl group, in correspondence with potential users of the software. 1t was noted that
producing this software would be facilitated by the fact that nearly dl CEMP researchers using TDRS



have obtaned the ingruments from a dngle manufacturer (Wildlife Computers, Woodinville,
Washington, UsA), thereby rendering a common output format for the raw data. Dr Boyd informed
WG-CEMP that the first steps had aready been taken to develop such software and he would
welcome guidance for its further development.

4.21 Itisanticipated that the work implicit in guiddines (i), (ii) and (iv) above will be completed in
1995. The Working Group agreed, however, that a workshop will be required to develop standard
methods and indices of foraging effort as set out in guideline (iii) above. Thereisaneed to:

() examine and evduate the specific methods used to anadyse data on the foraging
behaviour of predators with a view to their potentia adoption as indices of foraging
effort;

(i)  ensure that the analyses which are developed can be gpplied to historical deta, at least
in part, and to carry out analyses of example data sets; and

(i)  provide detailed guidelines for gatistical procedures and standard andytical software
which will eventudly be available for use by dl parties.

4.22 The Working Group therefore recommended to the Scientific Committee that the workshop
should be held in the intersessiond period following the 1995 meeting of the Commisson. Details of
the workshop, including terms of reference and venue, will be prepared by the ad hoc subgroup, led
by Dr Boyd. The Working Group requested that allowance should be made in the forward
edimates for 1995/96 in the budget of the Scientific Committee.

4.23 The nature of the data an foraging trip duration of Addie penguins was discussed with
particular reference to the fact that the standard deviations approach, or exceed, the mean vauesin
damog dl years a dl three stes from which these data have been reported. Studies by
Drs Trivelpiece and Kerry (see paragraph 4.29) have shown that, depending on the location of prey
and the stage of the breeding season, Addie penguins may make long trips to the edge of the
continental shelf or shorter, more locdised, trips. The resulting bimoddity in foraging trip duration
would account for some of the variation in the data

Potential Impact of Field Procedures on Birds and Seals

424 At its lad meding WGCEMP consdered a draft report of the ‘Workshop on
Researcher-Seabird Interactions, hdd in July 1993 in Minnesota, USA (SC-CAMLR-XII, Annex 6,



paragraphs 4.23 to 4.26; WG-CEMP-93/20). The Ad Hoc Subgroup on Monitoring Methods had
been asked to review the find versgon of this report when made available during the intersessond
period, and to recommend any gppropriate modifications to the cEMp Standard Methods (Sc-
CAMLR-XII, Annex 6, paragraph 4.25).

4.25 Dr Trivelpiece, co-convener of the workshop and member of the Ad Hoc Subgroup on
Monitoring Methods, compiled recommendations (WG-CEMP-94/40) from the find workshop report
that were specific to the banding procedures of Standard Method A4 (Age- Specific Annud Surviva
and Recruitment) and lavaging procedures of Standard Method A8 (Chick Diet). Both
recommendations were phrased in precautionary language and were to be added to the sections
entitled ‘ Problems to Be Consdered'. It was agreed that the proposed wording should be added to
the text of Standard Methods A4 and A8.

4.26 Dr Trivelpiece noted that WG-CEMP-94/40 a0 referred to sections of the workshop report
pertaining to effects of the use of TDRs and to impacts of generd disturbance at research gtes. The
Working Group noted that the report’s recommendations regarding TDR effects on seabirds should
be considered as @t of CEMP's effort to develop standard methods for foraging performance

(paragraph 4.15).

4.27 A specific effect of TDRs on the foraging behaviour of Antarctic fur seds was described in
WG-CEMP-94/22. In that Sudy, durations of foraging trips and attendance vidts of seds carrying TDRS
and radio tranamitters were about 10% greater than those of sedls carrying only radio transmitters.
This relaively dight effect has not been detected before, possbly because large sample Szes are
required. The exact cause of the increased durations is unknown, but the effect might be reduced or
eliminated by usng smaler ingruments as they become available. 1t was agreed that these results
should be taken into account when developing standard methods utilisng TDRs (paragraph 4.18).

New Techniques or Results Relevant
to CEMP Monitoring or Directed Research

4.28 Dr Boyd summarised WG-CEMP94/12. Milk ddivered to pups by Antarctic fur sedls was
measured, in terms of volume and energy content, and related to foraging trip duration. Both the
volume and total energy of milk delivered during visits ashore increased in direct proportion to
foraging trip duration, showing that femaes which make long foraging trips (five to Sx days) ddiver
more milk to their pups than those which make short foraging trips (two to three days). However,
when averaged over the whole of lactation, milk delivery to pups will be smilar for individuds
making long and short trips.

10



4.29 Paper WG-CEMP-94/13 examined the vdidity of usng heart rate to measure fiddd metabolic
rate in black-browed albatrosses. Albatrosses were made to wak on a treadmill within a
respirometer.  Simultaneous measurements were made of heart rate, oxygen consumption
(respirometry) and co, production (doubly-labelled water). A good concordance was found
between these measurements of metabolism. There was a good curvilinear reationship between
heart rate and metabolic rate, and it was concluded that heart rate was an appropriate measure of
metabolic rate in dbatrosses so long as grouped means were used.

430 Asamatter related to further development of Standard Method A8, the Working Group
was informed by Dr Croxdl that the SCAR Bird Biology Subcommittee had recommended that a
comprehensgive review of penguin lavaging be commissioned from Dr G. Robertson (Audrdia). WG
CEMP requested that a draft of this review be circulated to the Ad Hoc Subgroup on Monitoring
Methods for consideration of modifications to Standard Method A8. The Working Group dso
noted that it would be hdpful to have a amilar review for methods of monitoring the diet of
procdlariiforms. The Convener was requested to ask Dr A. Vet (Universty of Washington, usa) if
he would be prepared to undertake such a review in time for condgderation at the Working Group’s
next meting.

4.31 At itslast meeting, WG-CEMP conddered papers presented by Lic. R. Casaux (Argentina),
describing the diet composition of piscivorous blue-eyed shags, etimated from examination of
regurgitated casts (pellets) a Neson Idand, South Shetland Idands (SC-CAMLR-XII, Annex 6,
paragraphs 4.29 to 4.33). The shags diet included juvenile members of both harvested and
unexploited fish goecies, suggesting the possbility of monitoring littord fish populations by recording
changes in shag diet. It was noted at that meeting, however, that experience with diet sudies of
other shag species showed discrepancies between actud diets and those estimated from pellets and,
therefore, appropriate vaidation studies would be required before embarking on such a monitoring

program.

4.32 At the present meeting, Lic. Casaux presented results of a preliminary vdidation sudy (WG
CEMP-94/29), wherein a captive blue-eyed shag at King George Idand was fed local fish species and
the compadition of atoliths in the pellets was compared with the known compostion of the diet. The
results of this sudy confirmed that fish gpecies are differentidly represented by otoliths in the pelets.
The Working Group welcomed this effort and encouraged the authors to develop the method
further, if possble, by increasng the sample sze and more redigticaly smulating naturd feeding
conditions.

1



4.33 Lic. Casaux extended the results presented last year with two additiona studies of blue-eyed
shag diet. In WG-CEMP-94/31, ssomach contents of shags at Nelson Idand were compared with the
contents of pellets from the same colony. The more labour-intensve method of somach content
andyss reduces erors aridng from eroson or loss of otoliths during digestion. Therefore, this
method may provide additiond information useful for improving the accuracy of pelet andyss, a a
lower cost and effort than actua feeding trids. In WG-CEMP-94/32, blue-eyed shag diet derived by
pellet andyss at HAf-Moon Idand, South Shetland Idands, was presented.  This complemented
amilar information from Nelson Idand presented last year (see paragraph 4.31).

4.34 TheWorking Group noted that, as reflected in the Scientific Committee' s report (SC-CAMLR-
Xl1, paragraph 8.6), severad Members, including Australia, France, Norway and South Africa, have
current and recent research projects on fulmarine petrels, including Antarctic and cape petrels.

These Members, in conjunction with other Members as gppropriate, were urged to undertake as a
meatter of some priority the development of standard methods for monitoring those species. Dr F.
Mehlum (Norway) offered to coordinate this effort, to invite the participation of Dr J. van Franeker
(the Netherlands) and others, and to circulate any draft methods to the Ad Hoc Subgroup on
Methods.

4.35 Dr Bengtson noted that recent results from studies at Sed 1dand of cape petrd fledgling sze
and breeding success (WG-CEMP-94/21) emphassed the importance of determining breeding
chronology for the proper interpretation of other parameters.

4.36 Dr Croxdl introduced WG-CEMP-94/15, which reported on studies may may lead to the
incdluson of data from other krill-eating predators into CEMP (here, specificaly, the Antarctic prion at
South Georgid). The evduation of the breeding biology and diet of Antarctic prions in three
consecutive years, which included one year (1991) when krill avalability to predators was very
reduced a South Georgia, indicated that dthough Antarctic prions were excelent samplers of
zooplankton (being able to switch to amphipods and copepods when krill were unavailable), this
very adaptability resulted in little observable interannual variation in most aspects of their breeding
biology and ecology.

4.37 Dr Kerry presented WG-CEMP-94/33, which described the foraging strategy of Addie
penguins a Béchervaise Idand. It was shown by satelite tracking, time-depth recording and
stomach contents andyd's that during the chick rearing period, birds make a series of short trips of
15 to 18 km within the shdf zone, returning with amphipods, Euphausia crystallorophias or
Pleuragramma antarcticum. These trips are interspersed with journeys of 100 to 120 km to the
shelf break, from which birds return with predominently E. superba. The observetion that Adélies



can forage in different zones requiring different travelling times has implications for the interpretation
of CEMP parameters on foraging trip duration and diet.

4.38 Paper WG-CEMP-94/27 reports innovative work by German scientists a Ardley 1dand, King
George Idand, suggesting potentia for using penguins, appropriatdy ingrumented, to record
environmentd data (e.g., water temperature) and indices of prey digtribution and availability (based
on smultaneous recording of location and of prey ingestion events). Although congderable further
work would need to be undertaken to refine and vaidate the data being collected (particularly on
prey ingestion), the Working Group felt that these gpproaches held considerable promise for
acquiring data on the physicd and biologica environment a scades particularly relevant to predator
foraging behaviour. Continuation of this research program a Ardiey Idand would be a vauable
contribution to CEMP swork in developing potentid new monitoring indices.

439 Dr Croxdl noted that a recently published study (WG-CEMP94/23) by J. Ulbricht and
D. Zippd (Germany) presents results relevant to the interpretation of Standard Method A2 (Penguin
Incubetion Shift Duretion). Because Addlie penguins are able sgnificantly to prolong fasting,
gpparently without detrimenta effects, the incubation shift duration of that species may not be as
closdly related to prey availability and conditions as previoudy thought. Members are encouraged to
examine exising data and to provide input on this topic to the Working Group.

440 Dr Kerry presented two papers (WGCEMP-94/34 and 35), co-authored by Dr J. Clarke,
intended to raise awareness of and encourage investigation of infectious diseases and parasites of
CEMP monitoring species. Agents of disease, though rarely evident, may often be present in the
population a sub-clinical levels. Various types of stress on a populaion may lead to increased
presence of disease symptoms or paraste load. Because there is very little information available to
CEMP on these topics, the authors suggested noting the presence of disease and parasites and
perhaps later incorporating monitoring procedures into CEMP.

4.41 The Working Group welcomed these very informative papers. It was noted that there are
two gpproaches that may be relevant to better understanding the effects of diseases and parasites on
populations. One gpproach is to document the incidence of acute disease or parasite outbreaks so
that these can be taken into account in the interpretation of changes in variables or indices. A
second, but much more difficult, approach is to attempt to identify cause-effect linkages between
chronic (sub-dlinicd) infestaions and their demogrephic effects. It was noted that, based on the
congderable literature for terrestrid anima populations, the prospect for accomplishing this in a
marine context within CEMP seemed remote at present.
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442 The Working Group agreed that, a present, only the firs gpproach is likey to be
gopropriate within CEMP. Drs Kerry and Cooper agreed to prepare for the next meeting procedures
necessary for collecting diagnostic samplesif and when an outbresk of disease or parasite infestation
is observed in a seabird colony. The Working Group noted that in an event of such an outbreak or
increased infestation, there may be interest in whether any contaminant or pollutant has contributed
to the outbreak. It was therefore suggested that this effort include consultation with Dr Focardi to
ensure that sample collection procedures included those necessary for post hoc teding for
contaminants.

Prey Monitoring

443 WGCEMP noted the vauable paper on recruitment variability of Antarctic krill
(WG-Krill-94/22), based on data from 1975 to 1994 for the Antarctic Peninsula area (chiefly around
Elephant Idand). The paper provides recruitment indices for 16 years. The Joint Meeting of WG
Krill and wG-CEMP (WG-Joint) had noted that these indices would be applicable throughout
Subareas 48.1 and 48.2, but that their gpplication to Subarea 48.3 needed further investigation.

WG-CEMP noted that these recruitment indices offered consderable scope for ng relationships
between krill and predators using appropriate time series of data.

4.44  Further discusson of these matters can be found in paragraphs 5.7 to 5.20 of the report of
the Joint Meeting (Annex 7).

Environmental Monitoring

Remote Sensing

4.45 Data on seaice extent were presented in WG-CEMP-94/16 by the Secretariat. These data
were derived from the Joint Ice Centre (J1C) weekly ice charts for the split-years 1988 to 1990 as
requested by CEMP. Listed were the dates of ice movement southward and northward past each
CEMP dte and the ice-free periods. The data as presented were noted but not discussed in detall, as
additiond information on the presence of ice around the Ste and the distance to consolidated pack-
ice needs to be compiled (as set out in SC-CAMLR-XI, Annex 7, paragraphs 4.30 to 4.32).

446 The Secretaria is planning to bring the extraction and presentation of historical searice data
up to the present over the next two years. Additiona funds may be required if the project extends
beyond 1995.

14



447 Dr K.-H. Kock (Germany) informed the Working Group that the iIwc (Internationd Whaling
Commission) was investigating the relationship between the edge of searice and the sghting of
whaes, and that satdllite data were being used to evduate sea-ice. The Convener was asked to
request details of this program with particular emphass on the andyss of the searice data
Dr Trivelpiece noted that andyss of JiC ice data was being undertaken by a research student at the
Univerdty of Cdlifornia, Santa Barbara, and that he would investigate the matter and report back to
the Working Group.

4.48 It was noted that athough the data compiled by the Secretariat from JcC charts appeared to
provide ussful information, it was important, where possible, to compare these data with land-based
observations and other data for specific stes. Members with relevant data were asked to compare
these with the JiC data.

449 Dr @ritdand drew attention to the importance of good quality searice images from the
AVHRR satellite data in determining the edge of the fast-ice and the digtribution and dynamics of the
unconsolidated pack-ice. It was noted that severd Members are collecting and archiving such

images.

REVIEW OF MONITORINGRESULTS

Predator Data

Status of Data Submissons

51  The Secretariat submitted WG-CEMP-94/16 which summarised current and past data submitted
to CEMP for designated monitoring species and Stes. A summary of the 1994 submissonisgivenin
Table5.1. Data had been submitted from five nationa programs which included atota of 46 sets of
data for 11 parameters and eight dtes (Table 1). The Working Group welcomed the inclusion of
Adédlie penguin data from the new monitoring Ste a Terra Nova Bay submitted by Italy.

5.2 It was noted that Argentina had not submitted any data snce 1990. It was confirmed that
Argentina till had an active monitoring program at Jubany Station on King George Idand and that
the data for 1994 will be submitted together with 1995 data. The meeting encouraged the
continuance of these data contributions because they are from an area where there is currently little
coverage.



53 Ovedl, the lack of submisson of data to CEMP, which had been noted in 1993,
(sc-cAMLR-XII, paragraphs 8.16 and 8.17) has not improved. No historica data were submitted
by any Member in 1994.

54 In generd, there was good congruence between data submitted to CEMP and the data
gopearing in WGCEMP-94/16.  The Working Group suggested that, when possible, the Secretariat
should forward draft copies of the annua summary of indices and trends (i.e., WG-CEMP-94/16) to the
contributors in advance of the meeting to ensure that data are checked for accuracy.

Report on Indices and Trends

55  Individuds responsble for the data submissons from each of the monitoring sites updated
the appropriate sections of Table 5 from the 1993 wWG-CEMP report (Table 2). Thistableisthefirst
attempt to examine CEMP data for trends across years and among and within dtes for the various
indices. It has been updated annudly snce 1992.

5.6  Although datisticdl methods described in the cCEMP Sandard Methods had been used to
compare various indices, it was noted that most of these comparisons showed highly Satigticdly
sgnificant differences between years for most parameters a dl stes. Doubts were expressed about
the vaidity of the satistica tests and the rdlevance of some of the comparisons being undertaken. It
was agreed that the issue of which datistical procedures would be most appropriate, in addition to
how trends should be illustrated, should be passed to the Statistics Subgroup for consderation
during the intersessond period in consultation with the Data Manager.

5.7  TheWorking Group noted that the application of gppropriate Satistica analyses to the data

collected by CemP is viewed as a high priority. Condderable progress has been made with

procedures for data collection, submisson to CEMP and collation and index cdculation by the

Secretariat. The Working Group is now in a position to begin quantitative evaluations of these data.
Envirormental Data

5.8  Paterns of sea-ice distribution were reported in WG-CEMP-94/16.

5.9 There were no reports of other notable environmenta events, such as severe storms,
afecting CEMP monitoring Stesin 1994,
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ECOSY STEM INTERACTIONS

Matters Arising from the Joint Meeting with wG-Kirill

6.1  The Working Group noted that the proposed terms of reference for the proposed new
Working Group joining WG-CEMP and WG-Krill provided for the longterm continuity of CEMP
initiatives addressing ecosystem interactions.

6.2  Discussion of this topic can be found in Section 6 of the report of the Joint Meeting (Annex
7).

Estimation of Prey Requirements of Predators

6.3  The wG-CEMP meseting in 1993 reviewed recent progress with this topic, formerly accorded
high priority by the Scientific Committee (SC-CAMLR-XII, Annex 6, paragraphs 7.1to0 7.7).

6.4  Inorder to keep this topic fully up to date, the Working Group had requested Members to
table relevant publications (SC-CAMLR-XI11, Annex 6, paragraph 7.6).

6.5 Paper wG-Joint-94/14 reviewed approaches by the ICES study group on segbird/fishery
interactions which was deding with the same topic as that under condderation by WG-CEMP. The
document is a useful review of the state of the art (1993) and, dthough the detall is principdly
goplicable to the North Sea dtuation, most of the gpproaches are very smilar indeed to those
developed within WG-CEMP.

6.6 Paper WG Joint-94/15 provides a recently published annua and seasond quantitetive
assessment of energy and food consumption by al penguins (king, macaroni, rockhopper, gentoo) at
the Prince Edward Idands (Subarea 58.7).

ECOSY STEM ASSESSMENT
7.1  Under this agendaitem WG-CEMP s required to determine annuadly the magnitude, direction
and sgnificance of trends in each of the predator parameters being monitored; evauate annually

these data by species, Sites and regions; consder conclusons in light of relevant information (e.g.,
prey and environment); and formulate gppropriate advice to the Scientific Committee.
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7.2 In 1992 and 1993 the assessment procedure included: (i) a review of background
information available to the Working Group in submitted papers, and (ii) evduation of predator,
prey, environmenta and fishery data

7.3  This year the generd review of background information took place largely in the Joint
Meeting. Therefore attention in WG-CEMP was confined chiefly to assessments of predator, prey
and environmentd data

74  Last year WG-CEMP had recommended that the table summarising the assessments of these
data should, at least for the predator parameters, be replaced by one recording the caculated year-
to-year changes together with the Satistical sgnificance of any differences (SC-CAMLR-XI1, Annex 6,

paragraph 6.37).
7.5 Inaddition, wG-CEMP agreed that from the 1994 mesting:

() the forma annua assessment of predator data would be confined to data on
parameters collected annudly and submitted [to the CEMP database] 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 annualy by standard procedures and tabled at WG-CEMP for examination
would also be considered for smilar annual assessment. These data and assessments
would be clearly indicated as distinct from those in (i), aove; and

(i)  other predator data, whether for approved parameters or not, or whether collected
annudly or not, would receive separate consderation.

7.6  Therecommendations in paragraphs 7.4 and 7.5 were endorsed by the Scientific Committee
(sc-CAMLR-XII, paragraph 8.27).

7.7 In the absence of summarised data on the magnitude of the year-to-year changes (in
WG-CEMP-94/16) and the potentid problems identified with the calculation of satistical Sgnificances,
the tasks st out in paragraph 7.4 could not be undertaken this year.

7.8 WG-CEMP hoted that resolving this Stuation was amongst its highest priorities. Therefore it
requested that the statistics subgroup should, by intersessional meeting and correspondence:

() evduatedl the current andyticd methods and advise on necessary changes,
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(i)

(i)

identify any changes that would require modifications to the nature of the submitted
data; and

propose appropriate ways of preparing tables and graphs to illustrate best the nature
and sgnificance of interannua changes and trends in the submitted data.

7.9  Inthe meantime, it was only feasible a the present meeting to update SC-CAMLR-XI1, Annex
6, Table 5in asmilar fashion to that of the two previous years. In doing thisit was agreed that data
actualy submitted to the database should be clearly distinguished from other data considered in these

evauations.

7.10 The updated table assessing predator, prey and environmental data since 1988 (Table 2 -
which was Table 5in WG-CEMP's previous two reports) was then reviewed by the Working Group.

7.11 Some generd observations were made:

0)

(i)

i)

data are currently being submitted to the CEMP database for five gtes only, two in the
Antarctic Peninsula (Subarea 48.1) ISR (Anvers Idand and Sedl 1dand), one network
gtein Subarea 48.2 (Signy Idand), one in the South Georgia (Subarea 48.3) 1SR (Bird
Idand) and one in Divison 58.4.2 (Béchervaise Idand). The need for more of the
data apparently being collected by cemp Standard Methods to be submitted to the
database was emphasi sed;

for some of the parameters which are currently being submitted to the CEMP database,
historica data exist which were dso collected by cEMmP Standard Methods. Members
are urged to submit these data as soon as possible;

Table 2 includes summaries of severa sets of quantitative data collected annudly by
congstent procedures (but not CEMP Standard Methods). Members collecting these
data were strongly encouraged to propose standard methods that would alow these
data to be submitted to the CEMP database; and

vauable data are known to exist for some CEMP selected species (e.g., crabeater sed,
cape and Antarctic petrels) for which no standard methods have yet been proposed.
Members conducting research on these species were requested to prepare standard
methods and/or to submit relevant data for the consideration of CEMP.
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7.12 Discusson then turned to more specific points concerning the data summarised in each of the
sub-tables of Table 2.

7.13 At Anvers Idand, Antarctic Peninsula (Table 2.1), the data indicated a fairly typicd yesr,
athough fledging mass of Addie penguins was 10% lower than in the three previous years.

7.14 At Cape Shirreff, Livingston Idand, South Shetland Idands (Table 2.2), the census data
indicated that fur sed populations are gtill increasing and that chingtrap penguin breeding populations
may have been dightly smaller than in the previous year. Environmenta conditions were gpparently
norma and no ice was reported at seain the area during the summer.

7.15 At Admirdty Bay, King George Idand (Table 2.3), gentoo penguin populations remained
high and enjoyed average breeding success, Adédlie penguin populations remained low (but had
increased dightly) and had a very productive breeding season; chinstrap penguins had intermediate
success. All datawereindicative of afairly typicd good year.

7.16 At Ardley Idand/Stranger Point, King George Idand (Table 2.4), the few data available
uggested afairly typicd year.

7.17 At Sed Idand, Elephant Idand (Table 2.5), virtudly al data indicated a norma-to-good year
for predators. The only possible exception was the rdaively low fledging mass of chingtrap
penguins. Diet samplesindicated that krill was widdly available.

7.18 There was consderable interest in seeking further information on the dtuation in the Sed
Idand area where, as far as predator indices were concerned, 1994 was a normal breeding season,
whereas observed local kill biomass estimated from research surveys was only one fifth of the
vaues of previous years (these data are included in Table 2.5). More detailed investigation of the
information on krill digribution and biomass is currently underway. The Working Group drew
attention to the valuable opportunity provided by a five-year time-series of data on various aspects
of prey and predator performance. It recommended that a comparative investigation of the whole
data st be undertaken with particular attention 1o the circumstances and conditions prevailing in
1991 (‘normal’ krill biomass, poor predator performance) and 1994 (low krill biomass, good
predator performance) against the background of the other three years where such anomalies do not

appear to exist.

7.19 At Sgny Idand, South Orkney Idands (Table 2.6), penguin breeding population sizes were
norma but breeding success was within the lowest quartile of vaues recorded over the lagt fifteen
years. Poor breeding success could not be linked to the prolonged presence of sea-ice; no dataon
penguin diets were available.



7.20 At Bird Idand, South Georgia (Tables 2.7 and 2.8), breeding populations of penguins,

abatrosses and fur seals were only just below average. With the exception of macaroni penguins,
breeding success of dl these krill predators was exceptionally low - and for fur sedsthe lowest ever
recorded. Diet studies indicated thet krill availability to these predators was dso very low and that
these species had taken sgnificant quantities of other crustaceans and fish in 1994. Macaroni

penguins were feeding predominantly on the amphipod Themisto gaudichaudii; the resulting
reduction in med Sze and energy content was reflected in chicks fledging a a mass some 15 to 20%
lower than in previous years.

7.21