
Figure 2. Force feeding of Adélie penguin.

period, during which time a force feeding procedure was estab-
lished (figure 2), the Adélie penguins were fed the markers. The
markers were voided after about 24 hours. The cages were then
cleaned and the subsequent food input and fecal output were
measured. On the sixth day, markers were again force-fed to

mark the end of the dietary study. During the study period, the
experimental penguins were force-fed a precisely known
weight of krill daily. All collected fecal material and subsamples
of the krill feed were dried to constant weight at 70°C. These
samples were used to determine the percentage dry weight.
Work is now under way to determine the amounts of chitin
present and the caloric value of the food and fecal material from
the dietary work.

The help of Palmer Station personnel is gratefully acknowl-
edged; with special thanks to Jay Fields, Bryan Obst, Bill
Hamner, Robin Ross, and Langdon Quentin.

This research was supported in part by National Science
Foundation grant DPP 83-00719.
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We arrived at the Polish Academy of Sciences' Arctowski
Station in Admiralty Bay, King George Island (62°10'S 58°30'W),
on 16 January 1984, and departed on 13 February 1984. Our
main objectives were:
• To band the chicks of the three penguin species, the Adélie,

gentoo, and chinstrap (Pygoscelis adeliae, P. papua, and ant-
arctica, respectively) and flying birds [brown skua (Cat ha racta
lonnbergi), south polar skua (C. maccormicki), American
sheathbill (Chionis alba), southern giant fulmar (Macronectes
giganteus), and southern black-backed gull (Larus domin-
icanus)] for a population study of this avian community to
begin in 1984-1985.

• To determine the survival, reproductive success, mate
fidelity, and nest-site tenacity of banded breeders and
known-age birds of all species.

• To determine the feasibility of tracking penguins at sea via
radio telemetry.
We located several hundred banded breeders of each penguin

species and 106 known-age pre-breeders. Penguin reproduc-
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tive success was low this season, based on chick counts at
known-sized colonies. Reports of heavy snows and continued
low temperatures into the spring may have partly accounted for
this. Conversely, both skua species had above average success,
compared to previous seasons, with 58 percent of the successful
pairs fledging two chicks. Brown skuas fledged 0.93 chicks per
pair overall; pairs that defended penguin feeding territories
fledged 1.38 chicks. South polar skuas fledged 1.08 chicks per
pair; the most successful season we have recorded since 1978
and a great contrast to last season when no chicks survived.
Four hybridizing pairs of brown and south polar skuas fledged
1.25 chicks per pair.

We attached radio transmitters to 13 breeding penguins (7
gentoos and 6 chinstraps, see figure) and collected data on their
foraging areas and behaviors. Two tracking huts, consisting of
receivers and antennae, were erected approximately 2.5 kilo-
meters apart. Penguins were tracked as they left shore to feed,
and position fixes were established by triangulation from head-
ings taken every 15 minutes. In addition, a strip-chart recorder,
connected to a third receiver, registered signals from penguins
we were tracking. Radio signals were received only when the
penguin's transmitter was out of the water; therefore, the strip
chart recorded peaks when the bird was on the surface and a
baseline when it was submerged. The pattern of surface to dive
times varied with a penguin's behavior. We were able to dif-
ferentiate among porpoising, underwater swimming, search-
ing, stationary diving, and resting on the surface. As a result,
we obtained a record of the foraging behaviors of penguins
throughout their trips at sea, and we knew where in Admiralty
Bay these behaviors occurred.

Gentoo penguins made longer dives and spent a greater
percentage of time in feeding behaviors (i.e., searching or sta-
tionary diving) than did chinstrap penguins. Further analysis
suggested vertical partitioning of feeding areas, with gentoos
feeding at greater depths than chinstraps. We feel this tech-

Radio transmitter epoxied to a chinstrap penguin.

nique will provide valuable new insights into the feeding ecolo-
gy of penguin species and expect to continue this project with
all three pygoscelid species over an entire breeding season.

We are grateful to the Polish Academy of Sciences, base leader
R. Stepnik, and all the members of the 8th expedition for their
helpfulness and generous hospitality during our stay at
Arctowski Station. We also thank the Fuerza Aerea de Chile for
transportation to and from Antarctica, and the U.S. Antarctic
Research Program for logistical support.

This research was supported by National Science Foundation
grant DPP 81-17205.
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The quantity of krill consumed by seabirds along the Ant-
arctic Peninsula is an important consideration when evaluating
potential krill harvesting by man. Between late December 1983
and early February 1984, K. Nagy and B. Obst conducted three

field studies on aspects of energetics and feeding behavior of
seabirds nesting on small islands near Palmer Station, Anvers
Island. R. Wilson is collaborating by sending equipment and
providing analyses needed for measuring swimming speeds
and distances swum by penguins. Sample analyses are still in
progress, so this paper contains only preliminary results.

Adélie penguins. We measured field metabolic rates and water
flux rates using doubly labeled water (Nagy 1980) over a 2-week
period in seven pairs of Adélie penguins nesting on Torgersen
Island, 1 kilometer west of Palmer Station. We adjusted recap-
ture intervals to yield measurements of energy metabolism,
water influx, and water efflux during periods on and off the nest
and periods integrating both activities. Time budgets of marked
penguins were recorded. We attached speed meters (Wilson
and Bain in press) for measuring high-speed swimming ve-
locity and duration (and distance swum as the product of the
two) to penguins that were just relieved of nest duties by their
mates and removed the meters when the penguins returned to
the nest. At the end of the study, we took samples of stomach
contents of several penguins to determine diet (it was 100 per-
cent krill). Results of these measurements will be combined
with determinations of energy assimilation efficiency (Stem-
mler et al., Antarctic Journal, this issue) to calculate food require-
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