
•

>7

•	
/

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.
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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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ments of nesting adults. These will be combined with measure-
ments of growth rates of chicks to estimate food consumption
per nest, which will then be multiplied by our count of active
nests on Torgersen Island (8214) to estimate daily krill consump-
tion by the entire colony.

Preliminary results indicate that Adélie penguins had field
metabolic rates that were somewhat higher than those of jackass
penguins living in warmer conditions in South Africa (Nagy,
Siegfried, and Wilson in press). We crudely estimated food
consumption to be about 2 kilograms per nest per day, or about
15-20 metric tons per day for the whole colony.

Giant petrels. We measured field metabolic rates and water
fluxes using doubly labeled water, in eight nesting adults on
Humble Island, 2 kilometers northwest of Palmer Station. We
set recapture intervals at 2-3 days to obtain integrated measure-
ments of daily energy metabolism, and with two birds, we
attempted to estimate metabolic rate during the period on the
nest. If our attempt was successful (depending on isotope ana-
lyses yet to be done), metabolism while foraging can be calcu-
lated by subtraction. We will also estimate food consumption by
these birds.

Adélie, gentoo, and chinst rap penguins. One of the islands in the
Joubin Islands group (about 15 kilometers west of Palmer Sta-
tion) had these three species nesting on it together. In other
areas where two or three species of penguins nest sym-
patrically, they apparently reduce competition for food re-
sources by foraging in different areas or at different distances
from the rookeries, by foraging at different times, or by feeding
on somewhat different foods (Croxall and Prince 1980; Vol-
kman, Presler, and Trivelpiece 1980; Volkman, Trivelpiece, Triv-
elpiece, and Young 1982; Trivelpiece, Trivelpiece, Volkman, and
Ware 1983). To determine whether the penguins on the Joubin
Islands also used different foraging modes, we measured times
of day each species foraged, duration of periods off the nest,

and stomach contents to assess diet, as well as swimming
speeds, duration of swimming, and distances swum [all three
determined by using speed meters (Wilson and Bain in press)].
Preliminary results do not indicate major differences in any of
these parameters among the three species of penguin.

This research was supported primarily by National Science
Foundation grant DPP 83-02852 to W. Hamner, and secondarily
by contract DE-AM03-76-5F00012 between the Department of
Energy and the University of California, and by the Percy
FitzPatrick Institute of African Ornithology, University of Cape
Town. We are grateful to Rick Elmasian, U.S. Coast Guard, and
Jay Fields for valuable assistance in the field.
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During the 1970's Parmelee and graduate students banded a
number of juvenile birds in the vicinity of Palmer Station. The
purpose of the current study was to determine how many of
these birds returned to the Palmer area as breeding adults. The
following is a summary of the results of our initial survey from
26 December 1983 to 10 March 1984.

Southern giant petrel (Macronectes giganteus). From 1975
through 1979, 1,034 chicks were banded. Of these, 11 were
recovered at nests in 1984. All had been banded during 14-28

March 1977 by Brian Glass; seven of the 11 returned to islands
where they had hatched, the remaining four to islands nearby.
Earliest breeding age recorded was 7 years.

Blue-eyed shag (Phalacrocorax atriceps). Five chicks in 1977 and
251 chicks in 1979 were banded on Cormorant Island. Four of
these, all from 1979 bandings, were recovered at nests on Cor-
morant Island. In addition, three of 110 chicks banded there is
1980 were at nests in 1984 (two nests were empty, one had a
single chick). Earliest breeding age recorded was 4 years.

South polar skua (Catharacta maccormicki). From 1975 through
1979, 541 chicks were banded. Of these, 10 were recovered at
nests, five at islands where they had hatched, and the remain-
ing ones at islands nearby. Earliest breeding age recorded *as
years. A number of paired nonbreeding south polar skus ob-
served on territories in the nesting areas were probably pre-
breeders, perhaps from the 1979-1980 season when 277 chicks
were banded.

Brown skua (Catharacta lonnbergi). From 1975 through 1979, 80
chicks were banded. Of these, two were recovered: one banded
on Litchfield Island on 18 January 1976 was recovered at a nest
nearby on Humble Island on 3 January 1984 and one banded on

164 ANTARCTIC JOURNAL




