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PREFACE

CCAMLR <cientific Abstracts provides a comprehensive record of all scientific papers
presented for the consideration of the annual meetings of the CCAMLR Commission and
Scientific Committee and of their subsidiary bodies.

This volume contains abstracts of scientific papers presented in 1993. It corresponds to
the Twelfth Meetings of the cCAMLR Commission and Scientific Committee and is
published only in English.

There are four categories of papers:

(i) Scientific papers published elsewhere, for which the full reference and
published abstract are given;

(ii) Scientific papers submitted for publication, i.e.,, in CCAMLR Science or
elsewhere, which are listed as “in press’ with details of the publisher, if
known;

(iii) Scientific papers not intended for publication, which are listed as
“unpublished”; and

(iv) Supplementary scientific papers (i.e., listing of data submitted, summary of
analyses performed, etc.) not intended for publication, for which the title
aloneislisted.

All abstracts are listed in groups by respective CCAMLR bodies at meetings of which
these papers were submitted. Each abstract is preceded with a unique CCAMLR
document number, e.g. SC-CAMLR-XII/BG/11 (background document number 11
submitted at the Twelfth Meeting of the Scientific Committee); or WG-Krill-92/8
(document number 8 submitted at the 1992 meeting of the Working Group on Krill).

Unpublished papers must not be cited without written permission of the author(s).
Addresses of principal authors are given for this purpose.
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Scientific Committee

SC-CAMLR-XI1/7

Publication policy - CCAMLR
Science Journal. CCAMLR Secretariat,
28 pp. (English).

SC-CAMLR-XI1/8

Acquisition of sea-ice data for CEMP
indices. CCAMLR Secretariat, 2 pp.
(English).

SC-CAMLR-XI1/9

Draft Management Plan for the
Protection of Cape Shirreff and the
San Telmo lIdlands, South Shetland
Islands, as a sdite included in the
CCAMLR Ecosystem Monitoring
Program. Chile and the United States,
15 pp. (English).

SC-CAMLR-XI11/BG/1

Summary of fishery statistics for
1993. CCAMLR Secretariat, 1 pp.
(English).

SC-CAMLR-XI1/BG/2

CCAMLR  databases and data
availability. CCAMLR Secretariat, 19 pp.
(English).

SC-CAMLR-XI11/BG/4

An exploratory fishing  expedition
for Dissostichus eleginoides around
the  South Sandwich I slands,
Antarctica. P.S. Rubilar, C.A. Moreno,
JR. Ashford and |. Everson (Instituto de
Ecologiay Evolucion, Universidad Austral
de Chile, Valdivia, Chile), 19 pp. (English,
unpublished).

An exploratory fishing survey was
undertaken around the South Sandwich
Islands (Subarea 48.4), to establish the
presence and abundance of the Patagonian
toothfish, Dissostichus eleginoides, with a
view to opening a new fishery under the
auspices of the Commission for the
Conservation of Antarctic Marine Living
Resources (CCAMLR). The survey was
undertaken by the Chilean longliner
Friosur v, owned by the company
Frioaysen S.A. Fishing was by bottom
longline, and data were collected following
guidelines set out in the CCAMLR Scientific

Observers Manual and in amemorandum of
understanding between the Governments of
Chile and the uK. A new fishery in
Subarea 48.4 was found not to be
commercialy viable due to an extremely
low catch-per-unit of 5.37 g/hook. The
low numbers of fish found may have been
due to the close proximity of the southern
edge of the geographic range of
D. eleginoides or to an unfavourable
environment. Incidental catch consisted
largely of Macrourusholotrachys and Raja
(Amblyraja) georgiana. Interactions
between fishing operations and seabirds
were also examined, with no incidental
mortality witnessed, but data were
inconclusive due to the low number of
longline operations (N = 7) compl eted.

SC-CAMLR-XI11/BG/5
SCAR-COMNAP proposal for an
Antarctic data management system.
CCAMLR Secretariat, 9 pp. (English).

SC-CAMLR-XI11/BG/6

Entanglement of Antarctic fur seals
Arctocephalus  gazella in man-made
debris at Bird Island, South Georgia
during the 1992 winter and 1992/93
pup-rearing season. JP.Y. Arnould
and JP. Croxall. (British Antarctic
Survey, High Cross, Madingley Road,
Cambridge cB3 0ET, United Kingdom),
22 pp. (English, unpublished).

Surveys of Antarctic fur seals entangled
in man-made marine debris were carried out
for the third consecutive winter and fifth
consecutive summer at Bird Island, South
Georgia. In the 1992 winter an
unprecedented number of 97 entangled
seals were seen, a ten-fold increase on the
previous two yearsand with twice as many
seals suffering serious injuries. Almost all
animals involved were juvenile males, the
main element of the population seen ashore
at Bird Island at this time of year. In the
summer, 84 entangled seals were seen.
This was a 75% increase from 1992 and
contained more adult females than usual.
Otherwise, the nature of the entangling
debris (50% packaging bands, 25% fishing
net), the categories of seal affected
(60% juvenile males, 30% adult females)
and the severity of injuries (40% serious)
was similar to previous years. The
increased incidence of entanglement in both
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winter and summer is disturbing,
particularly following two years of
relatively low incidence. It cannot be
accounted for by changes in the foraging
ecology of fur seals at South Georgia nor
by obvious changes in fishing practice,
except possibly for the increase in vessels
engaged in longline fishing, which uses bait
boxes tied with packaging bands. CCAMLR
needs to renew its vigilance with respect to
marine debris and should consider requiring
the use of packaging bands on fishing
vessels to be phased out.

SC-CAMLR-XI11/BG/7

Records of fishing hooks associated
with albatrosses at Bird Isand,
South Georgia, 1992/93. J. Cooper
(British Antarctic Survey, High Cross,
Madingley Road, Cambridge CB3 OET,
United Kingdom). Mar. Orn., (in press):
9 pp. (English).

At least six instances of longline fishing
gear (especially hooks) in association with
breeding black-browed and wandering
albatrosses were recorded at Bird Island,
South Georgia in 1992/93.  Although
similar observations had been made in
previous seasons, this is the highest
incidence yet recorded in a single season.

SC-CAMLR-X11/BG/8 Rev. 1
Seabird interactions with longlining
operations during an exploratory
fishing cruise for Dissostichus
eleginoides to South Sandwich
Islands, Antarctica. JR. Ashford,
JP. Croxdl, P.S. Rubilar and
C.A. Moreno (British Antarctic Survey,
High Cross, Madingley Road, Cambridge
CB3 OET, United Kingdom). CCAMLR
Science, (in press): 21 pp. (English).
During seven operations involving the
setting and hauling of longlines to catch
Dissostichus eleginoides around the South
Sandwich Idlands (Subarea 48.4), actud
and potential interactions with seabirds
were assessed.  Bird numbers increased
rapidly after dawn and large numbers of
Cape, giant and storm petrels and smaller
numbers of white-chinned petrels and
black-browed albatrosses were present
during day hauling operations. No
incidental mortality was seen and only one
bird was caught on a hook; nevertheless
these aggregations of birds are clearly

potentially vulnerable to setting operations
in daylight hours. Several species of
seabirds present must have originated from
South Georgia populations, however
wandering and grey-headed albatrosses,
whose populations are in serious decline at
South Georgiawere rare; their vulnerability
to longlining operations in the South
Sandwich Idlands is therefore low.
Anecdotal data and observations on longline
vessels fishing around South Georgia,
however, suggest that there may be
significant catch rates of albatrosses; further
detailed studies are needed.

SC-CAMLR-XI11/BG/10

Southern Ocean Cephalopods
Symposium. P.G. Rodhouse (British
Antarctic Survey, High Cross, Madingley
Road, Cambridge cB3 O0ET, United
Kingdom), 32 pp. (English, unpublished).

SC-CAMLR-XI11/BG/11

Fishing and conser vation in
southern waters. K.-H. Kock (Institut
fur Seefischerel, Bundesforschungsanstalt
fir Fischerel, Pamaille 9, D-22767
Hamburg, Germany). Polar Record, 30
(172): 3-22 (1994).

In the Southern Ocean, fishing for
finfish began in 1969/70 and for krill in
1972/73. The Soviet Union was the most
important fishing nation, taking 80 to 90%
of the entire catch. More than three million
tonnes of finfish were harvested prior to
1992/93, most of the catch coming from
around South Georgia and Iles Kerguelen.
After 15 years of exploitation, most fish
stocks were heavily depleted. The krill
catch from the Southern Ocean has been
4.9 million tonnes to date. More than 90%
of this catch has originated from the Atlantic
sector. Fifty to 90% is taken from the
foraging range of land-based predators
during the critical period of their breeding
cycle when they raise their young. This
creates the potential for direct competition
between krill fisheries and krill-dependent
predators. Potential impacts of krill and
finfishing on the ecosystems of the
Southern Ocean range from endangering
recruitment dueto the by-catch of juvenile
fish in the krill fishery to incidenta
mortality of birds during longline
operations and the entanglement of sealsin
fragments of discarded or lost fishing gear.
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Most fish stocks had aready been
over-exploited before the Convention on the
Conservation of Antarctic Marine Living
Resources (CCAMLR) came into force in
1982. Stringent conservation measures to
halt the further decline of the stocks have
been implemented only since 1989. There
is evidence that some fish stocks have
started to recover recently. Precautionary
catch limits for krill of 1.5 million tonnes
for the Atlantic sector (Statistical Area 48),
and of 390 000 tonnes for Statistical
Division 58.4.2 in the Indian sector, were
set in 1991 and 1992, respectively.
CCAMLR has implemented a number of
conservation measures to safeguard other
components of the marine ecosystems from
fishing. CCAMLR adopted a system of
inspection in 1989/90 and a scheme of
international scientific observation in 1992.
Itistoo early to judge the efficacy of these
enforcement and data-gathering programs.

There is a growing recognition in
CCAMLR of the need for preventative
measures in circumstances of biological
uncertainty. The development of
multi-species management models appears
to be remote at present. The way forward
islikely to be a single-species model for the
krill fishery, which needs to take implicit
account of the demands of natural
predators, particularly at small scales. |If
demersal fish stocks are able to recover to
their maximum sustainable yield level, the
fishery potential of the Southern Ocean is
likely to be much larger than current
catches. The fishery potential of krill and
mesopel agic lanternfish is likely to exceed
that of demersal fish stocks by an order of
magnitude. By contrast with the 1970s and
1980s, when most fisheries were
subsidised, economic considerations and
market demands will be the primary
determinants of the development of fishing
in southern waters during the 1990s.

SC-CAMLR-XI1/BG/12

FAO ad hoc consultation on the role
of regional fishery agencies in
relation to high seas fishery
statistics. CCAMLR Secretariat, 5 pp.
(English, unpublished).

SC-CAMLR-XI11/BG/13
Observations on CCAMLR
specifications for streamer lines to

reduce longline by-catch of
seabirds. S.R. Kaish and S. Tong
(Ministry of Agriculture and Fisheries,
PO Box 297, Wellington, New Zealand),
24 pp. (English, unpublished).

Abstract not available.

SC-CAMLR-XI1/BG/14

Incidental capture of seabirds by
Japanese southern  bluefin  tuna
longline vessels in New Zealand
waters 1988 to 1992. T.E. Murray,
JA. Bartle, SR. Kalish and P.R. Taylor
(New Zedand), 59 pp. (English,
unpublished).

Fishery observers recorded incidental
capture of seabirds during 785 days on
Japanese bluefin tuna longline vessels
around New Zeadland between April and
August each year 1988 to 1992. High
numbers of albatrosses (Diomedea spp.)
and petrels (Procdlaria spp.) were caught
on longline hooks during setting and
drowned. Twelve seabird taxa were
recorded, six of them breeding only in New
Zedand. Most were breeding adults,
except for grey-headed and black-browed
abatrosses. No bias in sex ratio was
evident except for grey petrels, of which
nearly all were female. Winter-breeding
species were most often caught. Birds
were not caught randomly, but in a highly
aggregated fashion suggestive of complex
behavioural interactions with the fishery.
Most albatrosses were caught by day in the
south whereas most petrels were caught by
night northeast of New Zealand. Highest
capture rates occurred at dawn and dusk off
northeast New Zealand in June to August.
Very large catches at specific dites
contributed disproportionately to the overall
catch rate. The estimated minimum number
of total seabirds caught in New Zealand
waters declined from 3 652 in 1988 to 360
in 1992, probably as a result of mitigation
measures introduced progressively by the
industry and by government regulation.
Use of tori lines to prevent birds seizing
baits had an effect, as did setting in total
darkness in the south. Considerably more
work needs to be done on the development
of improved mitigation measures. Greater
observer coverage is required to accurately
measure the mortality of individual seabird
species on tuna longlines throughout the
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Southern Ocean and to determine the
effectiveness of mitigation measures.

SC-CAMLR-XI1/BG/15

Oiled penguins observed at Bird
Isand, South  Georgia, 1992/93.
K. Reid (British Antarctic Survey, High
Cross, Madingley Road, United Kingdom),
7 pp. (English, unpublished).

In the first observation of oiled seabirds
at Bird Island, South Georgia since the
station was opened in 1975, siX
freshly-oiled penguins (one chinstrap, five
gentoos) were recorded ashore in July and
August 1993. Because gentoo penguins
feed very close inshore in winter they must
have been contaminated near Bird Island
from pollution originating nearby. Kirill
fishing boats, operating within 20 n miles
of the Willis Islands (5 km west of Bird
Island) from early July, are the most likely
source of the oil. Large concentrations of
penguins were seen in this area by a us
research cruise in June 1993.

SC-CAMLR-XI1/BG/16

The SCAR Antarctic digital
topographic database. JW. Thomson
and A.P.R. Cooper (British Antarctic
Survey, High Cross, Madingley Road,
Cambridge cB3 0ET, United Kingdom).
Antarctic Science, 5 (3):  239-244, 1993
(English).

The Antarctic digital topographic
database is the outcome of a truly
international collaborative project between
11 nations. Data capture was coordinated
in the UK, under the auspices of the
Scientific Committee on Antarctic Research
(SCAR), during a two-year period. Over
200 maps, at scales ranging from 1:200 000
to 1:5 000 000, were digitised for the
project and reference was made to asimilar
number of satellite images (mostly Landsat
photographic  products). Editing and
harmonisation of the data derived from the
different sources has produced a seamless
map of Antarctica which has the most
up-to-date coastline now available. The
topographic database created, to be
published on one cb-rROM, will form the
foundation for future GIS needsin Antarctic
research. Products already derived from
the database include digital elevation models
and customised maps; the latter can be

reproduced by research groups to meet their
own mapping needs.

SC-CAMLR-XI11/BG/17

Anthropic impact at Cape Shirreff,
Livingston Island, Antar ctica.
D. Torres and A. Aguayo (Jefe
Departamento Planes, Instituto Antartico
Chileno, Luis Thayer Ojeda 814, Correo 9,
Santiago, Chile). Ser. Cient. INACH,
43: 95-111, 1993 (Spanish).

The aim of this research is to present a
summary account of the impact of human
activities a Cape Shirreff (62°27'S
60°47'W), Livingston Island, based on
historical facts and field observations. An
arbitrary time division has been chosen:
long-past, recent and current periods.

The first period relates to old
shipwrecks, the remains of which are
scattered along the beaches of the San
Telmo Islands and Cape Shirreff. Among
them it is possible to find remains of the
Spanish vessel San Telmo that sank near
the coast of Cape Shirreff, as well as other
remains of seal boats and remnants from
sealers camps.

The second period refers mainly to a
Russian station, the remnants of which are
currently being examined. This station was
dismantled, leaving behind the base of an
antenna, fragments of food cans, electrical
cables, broken tools, boots, nails, battery
cells, etc. At this facility two Russian
documents were discovered, describing the
contents of a wooden box covered by a
cairn. Our findings and the collection of
various types of plastic debris spread over
beaches, valleys and hills of Cape Shirreff
(net fragments, buoys, containers for
domestic use, plastic packing bands, etc.),
which would have been disposed of
accidentaly or deliberately during the years
of peak fishing in the Southern Ocean, are
also mentioned.

The third period refers to human
activities carried out from 1981 to the
present. In this paper we describe found
artefacts which relate to scientific work
carried out at sea (findings of plastic cards
or current meters) and in the field (handling
and tagging of pups, recovery of lost plastic
tags, etc.) between 1981 and 1993. The
setting up of a dismountable module of
fibreglass at the northeast coast of Cape
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Shirreff; the ongoing beaching of plastic
debris, especially containers for domestic
use and the anecdota evidence of Mexican
coins from 1986 and 1987 found at the San
Telmo Idands are a so mentioned.

Special emphasis is given to the
protection of the sssi No. 32 (Site of
Specia Scientific Interest), at Cape Shirreff
and in the San Telmo Islands, in particular
while conducting work in the field.

As a comprehensive measure to protect
the Southern Ocean as a whole and its
related ecosystems, it is proposed that the
Antarctic Treaty, through its subsidiary
bodies, coordinate and support all action
directed toward strengthening the Marpol
Convention 73/78, by means of an active
relationship with other international and
national organisations with a view to
establishing and consolidating the
conservation of the Southern Ocean and
related ecosystems. Moreover, a proposal
is made for the establishment of a
monitoring network to record, where
possible, the impact of plastic debris in
accordancewith standard forms developed
by CCAMLR, including the recording of
bird and mammal entanglements aswell as
other impacts on the marine biota caused by
this type of debris (described here for sss|
No. 32).

SC-CAMLR-XI11/BG/18

Report on measures on board

Russian vesselsin 1992/93 to avoid

incidental mortality of seabirds.

Russia, 3 pp. (English, unpublished).
Abstract not available.

SC-CAMLR-XI1/BG/19
Notes  on management under
uncertainty. Ukraine, 2 pp. (English,
unpublished).

Abstract not available.

SC-CAMLR-XI11/BG/21

Population dynamics of
black-browed and grey-headed
albatrosses Diomedea melanophris
and D. chrysostoma at Bird Island,
South Georgia. P.A.  Prince,
P. Rothery, JP. Croxall and A.G. Wood
(British Antarctic Survey, High Cross,
Madingley Road, Cambridge CB3 OET,
United Kingdom), 58 pp. (English,
unpublished).

Population dynamics of black-browed
and grey-headed albatrosses were studied at
Bird Idand, South Georgia for
17 consecutive years (1975 to 1991). Over
this period amost al the grey-headed
albatross colonies decreased, at an average
rate of 1.8% per annum. Although thetotal
black-browed albatross population
increased (at 0.8% p.a), 14 of the
23 colonies (including both study colonies)
decreased. Black-browed albatrosses
follow an annual breeding cycle, with over
80% of hirds successful in rearing a chick
and 75% of those failing to do so returning
to breed the next year, 5 to 10% of both
categories delaying one further year (even
when il paired). Grey-headed albatrosses
are essentially biennial, <1% of successful
birds breeding the next year, 68% returning
two years later, 11% the next and 5% not
until the fourth year. In contrast, over
50% of birds failing to rear a chick breed
the next year, 23% delaying for one further
year. Thislargely reflectsthe fact that birds
failing after March do not return the next
year, whereas 80% of birds failing during
incubation do breed the following year.
Grey-headed abatrosses show higher
(39%) and more consistent breeding
success than black-browed albatrosses
(29%, including four years of amost
compl ete breeding failure); hatching success
is similar in both species and fledging
success is the main source of variation in
black-browed abatross productivity. We
link this to the dependence of this species
on Antarctic krill, a variable resource
largely absent in three of the four years of
widespread failure. Modal age of first
breeding is 10 and 12 vyeas for
black-browed and grey-headed albatrosses
respectively. Overal, survival rates of
juveniles to recruitment as breeding birds
averaged 28% and 14% for 1960s and
1970s cohorts, respectively, of
black-browed albatrosses; for grey-headed
abatrosses similar values were 38% and
6%. Studies of immigration andemigration
between colonies show that no breeding
birds move, that philopatry of fledglingsis
generaly high but that recruitment rates
need to be increased by 1 to 3% to allow for
juveniles returning to non-natal colonies.
Annua survival of adults averages 93%
(se. = 0.6) and 95% (se. = 0.8) for
black-browed and grey-headed albatrosses
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respectively; for sexed birds, rates are
similar for grey-headed albatrosses but 2%
higher for femal e black-browed al batrosses.
With our data, lifetime productivity would
be 30% higher for black-browed
albatrosses but this could be offset by a
change in adult survival rate of less
than 1%. The proximate reason for the
population decline in studied colonies is
high juvenile mortality, which has increased
sincethe 1960s. Itislikely that thisreflects
incidental mortality associated with fisheries
(particularly entanglement in longlines for
tuna and collision with net monitor cables
of trawlers) but data are few and mainly
circumstantial. Many differences between
grey-headed and black-browed albatrosses
(e.g., the former showing later sexual
maturity, less frequent breeding, higher and
more consistent survival) probably relate to
basic differences between annua and
biennial breeding. Some differences (e.g.,
breeding success) probably relate to
differences in diet; others (e.g., injuvenile
survival) may reflect different at-sea
distributions.  Comparisons with other
species reveal species and possibly
site-specific  differences rather  than
consistent patterns for annual and biennial
breeders.

SC-CAMLR-XI11/BG/22

Cooperative  Mechanisms for the
Conservation of Albatross. R. Gales
(Divison of Paks and Wildlife,
134 Macquarie Street, Hobart, Tasmania
7000, Austraia). Australian Nature
Conservation Agency, Australian Antarctic
Foundation: 132 pp., 1993 (English).

SC-CAMLR-XI1/BG/24
Cooperation with 1wc. CCAMLR
Secretariat, 5 pp. (English, unpublished).

SC-CAMLR-XI1/BG/25

Towards the development of an
inter national GLOBEC Southern
Ocean program. SCAR Observer, 43 pp.
(English, unpublished).

The Southern Ocean marine ecosystem
is, in many respects, unique. It has an
inner ring around the Antarctic continent
with a sea-ice dominated regime, followed

by a very large area of seasonally iced and
de-iced region and finally, an outer ring of
open oceanic water. Because of physical
conditions, the surface water is very much
isolated from the rest of the world oceans,
while intermediate and deep water is in
open communication with these. There is
high primary productivity in the surface
water, particularly close to the ice-edge
during the time of ice retreat, but, in
general, nutrients in the water are not
depleted. What is limiting for the primary
production is still not understood, but
contributing factors are the deep mixing
layer, grazing by zooplankton and possibly
lack of some micro-nutrients (e.g., iron).
Despite this lack of depletion, the system
sustains a secondary production of
enormous proportions, notably of one
species of krill, the Antarctic krill
(Euphausiasuperba), with a total estimated
biomass of somewhere between 650 and
1 000 million tonnes (which is almost the
double biomass of the human population on
earth). The system is physically highly
variable both seasonally and interanually -
yet it is predictable within limits, and it is
old enough for the biota to have adapted to
the harsh conditions. Because of these
specia conditions and the role polar seas
play in the discussions and in reality on
globa climate stability or change, the
Scientific  Steering Committee of the
International Global Ocean Ecosystem
Dynamics (SsC of GLOBEC International)
decided that the Southern Ocean is a key
geographica area for studies of the
processes that govern and influence
secondary production in its physical setting.

The ssc of GLOBEC Internationa
gratefully acknowledged the kind invitation
to hold a meeting of its Southern Ocean
Planning Group at the Center for Coastal
Physical Oceanography of the Old
Dominion University in Norfolk, Virginia
USA. The meeting was sponsored by US
GLOBEC for Us participants and SCOR for
many of the international members of the
group. Others were paid for their
participation by sources of their own
countries. The meeting took place under
excellent conditions and ground service
from the host ingtitution.
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SC-CAMLR-XI11/BG/26

Antarctic ozone depletion: impacts

of elevated UVv-B levels on the

Southern Ocean ecosystem. ASOC

Observer, 2 pp. (English, unpublished).
Abstract not available.

Working Group on Krill

WG-KRILL-93/4
Geographic aspects of Euphausia
superba  resources exploitation.
R.R. Makarov (VNIRO, 17a
V. Krasnoselskaya, Moscow 107140,
Russia), 12 pp. (Russian, unpublished).
Data on the distribution and biomass of
E. superba aggregations in the Atlantic
sector and adjacent waters (areas outside the
Scotia Seabeing of particular interest) were
collected. Aggregations of E. superba
having the same order of density as
aggregations in the Scotia Sea area were
observed in severa areas aong the
periphery of the Weddell Gyre and aso in
coastal areas of the Antarctic. Offshore
aggregations of E. superba have an
increased spatial  irregularity. Any
development of fisheriesin these previously
unfished areas should include preliminary
studies of the distribution variability of
E. superba aggregations. Additional
multi-disciplinary studies which should be
directed at the evaluation of E. superba flux
as well as distribution variability of its
aggregationsin open waters. Exploitation
of offshore aggregations of E. superbahave
to be linked with regular surveys prior to as
well as during every fishing season.

WG-KRILL-93/5 Rev. 1
The preparation of recommendations
and standard procedures for krill
acoustic surveys. W.D. Teder (VNIRO,
17aV. Krasnoselskaya, Moscow 107140,
Russia), 14 pp. (English, unpublished).
Acoustic surveys are the most powerful
tool for estimating krill abundance and
mapping of krill distribution. Standard
requirements and procedures for acoustic
equipment, as well as survey design, data
acquisition, processing, storing and
anaysis ae required to conduct
international cooperativesurveys. In this

paper, various aspects of the acoustic
survey designs at different scales (macro,
meso, micro) are reviewed. It is concluded
that most standard and specific procedures
could be elaborated based on existing
experience in survey design and data
analysis. This paper could be considered as
abasisfor further critical discussions by the
CCAMLR Scientific Committee and its
Working Groups.

WG-KRILL-93/6

Further analysis of target strength
measurements of Antarctic krill at
38 and 120 kHz: comparison with
deformed cylinder model and
inference of orientation distribution.
D. Chu, K.G. Foote and T.K. Stanton
(Department of Applied Ocean Physicsand
Engineering, Woods Hole Oceanographic
Ingtitution, Woods Hole, Ma. 02543,
usa). J. Acoust. Soc. Am., 93 (5):
2985-2988, 1993 (English).

Data collected during the krill target
strength experiment (J. Acoust. Soc. Am.,
1990, 87: 16-24) are examined in the light
of a recent zooplankton scattering model
where the elongated animals are modelled
as deformed finite cylinders (J. Acoust.
Soc. Am., 1989, 86: 691-705). Exercise
of the model under assumption of an
orientation distribution alows absolute
predictions of target strength to be made at
each frequency. By requiring that the
difference between predicted and measured
target strengths be a minimum in a
least-squares sensg, it is possible to infer
the orientation distribution. This useful
biological quantity was not obtainable in the
previous analysis which involved the
sphere scattering model.

WG-KRILL-93/7

An assessment of the impact of krill
fishery on penguins in the South
Shetlands. T. Ichii, M. Naganobu and
T. Ogishima (National Research Institute of
Far Seas Fisheries, Orido 5-7-1, Shimizu,
424 Japan). CCAMLR <cience, (in press):
11 pp. (English).

The competition for krill between the
Japanese krill fishery and penguins during
their breeding season (December to March)
in the South Shetland Idlands (Subarea
48.1) was assessed based on available
information on the fishery, penguin biology
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and krill biomass. The catches are normally
very low in December followed by roughly
equivalent catch rates (3 000 to
10 000 tonnes/10 days) for the following
three months, during which increased catch
rates are observed over the shelf and slope
of Livingston and/or Elephant Island. In
contrast, the food consumption by penguins
is estimated to be large in the shelf and
dope areas near King George Idland
(11 680 tonnes/10 days), but small near
Livingston (2 570 tonnes/10 days) and
Elephant (220 tonnes/10 days) Islands.
Thus asmall degree of overlap between the
main fishing and krill foraging areas implies
a less competitive relationship between the
fishery and penguins. Estimated krill
biomass varies considerably within the
regular fishing areas due to the variability of
krill flux across these areas, but high krill
biomass (100 to 1 000 x 103 tonnes) is
usualy found there. Compared with the
biomass (100 to 1 000 x 103 tonnes) and
the degree of its variability (in the order of
100 x 103 tonnes/10-20 days), the present
caich rate (E x103 tonnes/10 days) is
smaller by one or more orders of magnitude
within the localised areas. Hence, from the
view point of the catch size as well, the
present fishery is very unlikely to have an
adverse impact on the local krill biomass
and hence on penguins.
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Status of the krill stock around
Elephant Island in 1991/92 and
1992/93. V. Loeb and V. Siegel (Moss
Landing Marine Laboratories, PO Box 450,
Moss Landing, Ca 95039, USA).
CCAMLR Sience, (in press): 26 pp.
(English).

Krill stock composition and distribution
patterns in the vicinity of Elephant Island
during austral summers 1991/92 and
1992/93 are described and compared with
information from previous years. The
genera distribution of krill length and
maturity classes conformed to previous
descriptions and appears to be a recurring
and predictable aspect of the krill stocks in
the Antarctic Peninsularegion. The length
frequency distributions and maturity stage
composition reflected relatively good year
class success from the 1990/91 spawning
season but poor success from 1991/92.

Year class success from these and other
years appears to be associated with female
maturity devel opment and spawning during
early summer months. The overdl
abundance, maturity stage composition and
reproductive activity of krill appeared to be
affected by dense salp concentrations
during 1992/93 and 1989/90.
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Fine-scale catches of krill in Area
48 reported to CCAMLR for the
1991/92 fishing  season. CCAMLR
Secretariat, 20 pp. (English, unpublished).
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Krill catch distribution in relation to
predator colonies 1987 to 1992.
CCAMLR Secretariat, 8 pp. (English,
unpublished).

The distribution of krill catches in
relation to land-based predator colonies,
calculated from CCAMLR fine-scale data, is
shown for Subareas 48.1 and 48.2. The
pattern of catchesin 1992 is similar to that
seen for other years, with 70% of the total
catch from Subarea 48.1 being taken within
100 km of colonies and between the months
of December to March inclusive (the
‘critical period-distance’). Although data
reporting was not complete for Subarea
48.2 in 1992, it was estimated that 38% of
the total catch from this subarea was taken
in the critical period-distance, compared to
5to 78% in previous years. It is estimated
that the catch in the critical period-distance
was equal to 12 and 15% of the total
exploitation of krill in these two subareas
respectively.
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Bibliography of Antarctic
oceanogr aphy, hydr ology and
related aspects of krill (Euphausia
superba) distribution and migration.
CCAMLR Secretariat, 34 pp. (English,
unpublished).
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Estimating krill recruitment and its
variability. W.K. delaMare (Australian
Antarctic Division, Channel Highway,
Kingston, Tasmania 7050, Austraia).
CCAMLR Science, (in press): 21 pp.
(English).
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A maximum likelihood method is
developed for the decomposition of krill
density-at-length datainto the proportion of
recruits in a population sampled in a net
haul survey. Preliminary results from a
series of five net haul surveys in the South
Atlantic and the Indian Ocean sectors of the
Southern Ocean give a mean recruitment
rate for one-year-old krill of 0.339 with a
standard deviation of 0.100. The
corresponding results for two-year-old krill
from nine surveys are 0.522 and standard
deviation 0.074. A number of the
assumptions needed for reliable results are
discussed.
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Modelling krill recruitment.
W.K. de la Mare (Antarctic Division,
Channel Highway, Kingston, Tasmania,
7050, Australia). CCAMLR Science, (in
press): 9 pp. (English).

A method is developed for using
observed values of the mean proportion of
recruits and its variance to model
recruitment in a krill population in terms of
numbers of recruits. The method includes
the calculation of natural mortality and other
parameters consistent with the observed
proportional recruitment parameters. A
procedure is given for generating families
of recruitment functions which are
consistent with the statistical uncertainty in
the observed recruitment parameters.
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A preliminary model of krill fishery
behaviour in Subarea 48.1.
D.J. Agnew (CCAMLR Data Manager,
25 Old Wharf, Hobart, Tasmania 7000,
Australia). CCAMLR Science, (in press):
17 pp. (English).

A simple model of the behaviour of the
krill fishery in FAO Statistical Subarea 48.1
(South Shetland Islands and Antarctic
Peninsula) is described. Parameters of the
model are calculated from Chilean fishery
data over the period from 1989 to 1992.
Thedistribution of catches predicted by the
model, which is restricted to the four
months December to March, compares
favourably with the historical distribution of
catches in the subarea. A number of
management scenarios are considered
which involve the closure of (i) a radia
zone 50 km offshore from the South

Shetland Islands, and (ii) zones 100 km
around Livingston and Elephant Islands.
The model predicts that the management
option of closing the zones around
Livingston and Elephant Islands in alternate
years would result in an average yearly
catch similar to that at present. However,
in this scenario, the catch would be more
concentrated in foraging areas of land-based
predators during alternate years.
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Trophic ecology of demersal fish
communities in waters to the south
of Elephant Idand, north  of
Livingston Idand, north of the
Antarctic Peninsula and east of
Smith lIdand, with reference to the
ecological role of krill. M. Takahashi
(Japan Marine Fishery Resources Research
Center, 3-4, Kioi-cho, Chiyoda-ku, Tokyo,
Japan), 41 pp. (English, unpublished).

The trophic ecology of demersal fish
communities in waters to the south of
Elephant Island, north of Livingston Isl