
All MMDR's were recovered; of these, three yielded reliable
data which are being analyzed in detail. From an examina-
tion of the approximately 2,500 dives recorded, it appears
that king penguins usually capture their prey at depth
rather than near the surface. Some of these depths are com-
parable to those observed in emperor penguins, A. forsteri
(Kooyman, Drabek, Eisner, and Campbell 1971); that is,
frequently in excess of 100 meters.

Blood samples obtained showed that tritiated water con-
centration was still at measurable levels after 6 to 8 days. If
certain assumptions are made, and if they prove to be valid,
then the total energy output of the bird over the period of
sampling can be calculated.

This work was supported by National Science Founda-
tion grant DPP 78-22999 and the British Antarctic Survey.
We are grateful to J . P. Croxall, who arranged for this

project to be carried out at South Georgia Island. Without
the field assistance of R. Bell and W. Doidge, this project
would not have been completed. W. Farwell, Envirecord,
Inc., designed the electronic circuit of the MMDR, and J. 0.
Billups, Scripps Institution of Oceanography, designed the
miniaturization of the circuit and the packaging config-
uration of the MMDR.
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As part of the U.S. Antarctic Research Program and in
close cooperation with the British Antarctic Survey (BAS),

we assessed the feeding characteristics of female fur seals

nurturing pups at Bird Island (54°00'S 38°03'W) from Jan-
uary to March 1980. This is the nearest of a series of islands
at the northwest tip of South Georgia Island. The purpose
of this study was to assess in detail the diving depths and
the physical effort expended by fur seals feeding exclu-
sively on krill.

We studied 16 animals, all captured within 200 meters of
the BAS hut. A time-depth recorder was attached to each
animal by chest harness. It rode in the midline of the back
between the scapulae (see figure) and was capable of
recording every dive for about 2 weeks. After attachment of
the recorder, the seal was released until after she had made
at least one feeding foray. Recapture and removal of the
harness were accomplished soon after she returned to her
pup from her sojourn at sea. The depth record was filed for
future detailed analysis at our home laboratory.

A female antarctic fit eeel
with an attached time-
depth recorder. (Photo-
graph by G. L Kooyman.)

1980 REVIEW	 159



The seals' periods at sea lasted from 5 to 10 days; a record
of the entire time was obtained. In all, about 100 days of sea
time were recorded. These data are now undergoing in-
tense computer analysis. A cursory review of the raw data
shows that there were no dives to greater than 100 meters
and that the great majority were less than 50 meters. In
addition to diving depth, frequency of diving depths and

frequency of occurrence of dives on an hourly basis will be
analyzed.

This work was supported by National Science Founda-
tion grant DPP 78-22999, U.S. Public Health Service grant
HL 17731, and the British Antarctic Survey. We are espe-
cially grateful to J . Croxall, who made our study at Bird
Island possible. In addition, S. Hunter, I. Hunter, and C.
Pennycuick assisted us in the field.
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From 6 through 22 November 1979 our field party of four
used NSF research vessel Hero to concentrate on the study of
leopard seals (Hydrurga leptonyx). Additional observations
on crabeater seals (Lobodon carcinophagus), Weddell seals
(Leptonychotes weddelli), and Ross seals (Ommatophoca rossi)
were taken. Our primary objectives were: (1) to obtain
counts of each species based on daily observations of all
seals' ice floes; (2) to locate female leopard seals with pups
for behavioral observations and documentation of the ap-
proximate time of parturition; (3) to collect female and
male leopard seals for preservation of reproductive tracts,
stomach contents, toenails, and tissue and skeletal material;
and (4) to document further the underwater vocal reper-
toire of these pack ice seals. The studies were conducted in
pack ice areas from King George Island south to Anvers
Island, including the Bismarck and Gerlache Straits and
Wilhelmina, Andvord, and Dallmann Bays, between 610 to
65°S and 58 to 65°W.

We took the counts on 11 days; the habitat was fair-to-
good pack ice. Observations were made from the ice house
of the R/V Hero from approximately 0700 through 2200
hours each day. For each seal observed, the species, sex, age,
location, floe size, and behavior were noted.

Sixteen adult leopard seals (seven males and nine fe-
males) were collected and weighed. Reproductive organs
were preserved to document reproductive history. Teeth
and toenails were collected for sectioning and aging, for
correlation with reproductive history. One female was
pregnant; another had given birth, but it was not possible
to determine whether the pup had been lost or weaned.
Preliminary analyses indicate that most leopard seals breed
for the first time at age 3 or 4 years.

This work constituted the 2nd year of a 3-year research
program on the leopard seal during the pupping season.
Although the results are not conclusive at this time, the
bulk of evidence from our collections supports the idea that
leopard seals breed at some time several weeks and perhaps
months after the pupping season. The follicular devel-
opment during November is very slight, and in all speci-
mens examined ovulation apeared unlikely in the near
future.

Stomach contents included remnants of squid, penguin
feathers, fish, krill, and up to 41 kilograms of seal hide,
meat, and blubber. Feeding seemed to be most active in
early to midmorning, and again near late afternoon, al-
though actual digestion rates are unknown. Gastroin-
testinal parasites—tapeworms and roundworms—ranged
from few to very abundant in the stomach and intestine.
No definite parasites were found in any other internal or-
gans. Samples were preserved for further examination. Var-
ious other tissues and organs, including blood samples,
were collected for later analyses.

This year we recorded our first resights of tagged seals in
the Peninsula area. All were at King George Island: five
adult female Weddell seals tagged there 1 year earlier, and
two adult male crabeater seals, one each tagged in the aus-
tral springs of 1976 and 1977.

This research was supported by National Science Foun-
dation grant DPI' 77-21946. The excellent support of Capt. P.
Lenie and the crew of the g,v Hero was invaluable to our
study.
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