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Our team of four arrived at the Polish Academy of Sciences'
Arctowski Station, Point Thomas, King George Island, South
Shetland Islands (6210'S 58°30'W) on 6 October 1981. We de-
parted in groups of two on 20 February and 21 March 1982. This
year we collected data on breeding success, breeding syn-
chrony, nest relief intervals and behaviors, diets, and the
growth of chicks of sympatric Adélie (Pygoscelis adeliae),
chinstrap (P. antarctica), and gentoo (P. papua) penguins.

A total of 800 Adélies, 300 chinstraps, and 400 gentoos reared
1.02, 0.97, and 0.90 chicks per pair, respectively, to creche age
(3 + weeks). These data, combined with those we collected in
1977-78 (Tnvelpiece 1981), indicate that the pygoscelid penguins
did not differ with regard to breeding success. However, al-
though Adélies were proficient at hatching eggs, especially in
comparison with chinstraps, they were the least successful in
rearing chicks.

For a study of breeding synchrony among the species, we
determined the sex of and banded 200-300 pairs of each species
and followed these pairs daily to obtain precise egg-laying
dates. We found that the three species had very different in-
cubation strategies. After clutch completion, Adélie males re-
mained at the nest for an average of 12 days, after which the
females took an incubation shift averaging 12 days. Chinstraps
had shorter incubation shifts (about 5 days), and preliminary
analyses indicate that females were as likely as males to take the
first incubation shift. In contrast, gentoos did not fast during
incubation, but relieved each other at about 24-hour intervals.
During the chick phase, data on nests of each species were
collected throughout all daylight hours for 5-8 consecutive
days. Preliminary analyses of these data indicate that during
this phase nest relief intervals were shorter than those pre-
viously reported.

Complete stomach samples were collected from 20 Adélie, 25
gentoo, and 20 chinstrap penguins that were feeding chicks.
Diets of penguins in 1981-82 were similar to those we found in
1977-78 (Volkman, Presler, and Trivelpiece 1980). Adélie and
chinstrap penguins ate krill almost exclusively; gentoos also ate
mainly krill, but 15 percent of their diet was fish. Interestingly,
in both years, male gentoos accounted for the majority of fish
eaten by this species. These data suggest that all the pygoscelids
except male gentoos rely heavily on krill as a food source during
the breeding season.

We recorded the presence of 1-year-old chinstrap and gentoo
penguins at Point Thomas: 4.9 and 7.8%, percent, respectively,
of all chicks banded in 1980-81. This represents the first report
that these species return to their natal rookeries as 1-year-olds;
in contrast, Adélies do not return until 2-3 years of age.

Finally, we collected data on the growth of biomass, culmen,
and tail retrix of 65 Adélie, 45 chinstrap, and 45 gentoo penguin
chicks from hatching to fledging. Adélie and chinstrap chicks
fledged at a mean age of 54 days, gentoo chicks at 74 days. Data
from this study will be compared with similar data from 1977-78
to assess year-to-year variability in chick growth and to generate
average growth curves for the pygoscelid penguins. Data on
chick growth, breeding success, population numbers, diets,
and nest relief intervals will be valuable in assessing any future
impact on penguins of the commercial exploitation of krill.

We thank the Polish Academy of Sciences, Base Commander
Lech Rosciszewski, and the personnel of Arctowski Station for
their hospitality, friendship, and logistic support, all of which
greatly benefited our research. We thank Colonels E. Morchio
and R. Vergara, and all Fuerza Aerea de Chile personnel in-
volved in our transportation to and from Antarctica. We also
thank Captain P. Lenie and the crew of the RIv Hero for logistical
support.

This research was supported by National Science Foundation
grant DPP 79-20424.

References

Trivelpiece, W. 1981. Ecological studies of pygoscelid penguins and antarctic
skuas. Unpublished doctoral dissertation, College of Environmental
Sciences and Forestry, State University of New York-Syracuse.

Volkman, N. J., Presler, P., and Trivelpiece, W. 1980. Diets of pygoscelid
penguins at King George Island, Antarctica. Condor, 82, 373-378.

Timing of egg formation
in Adélie penguins

LEE B. ASTHEIMER and C. R. GRAU

Department of Avian Sciences
University of California
Davis, California 95616

ROBERT J. BOEKELHEIDE

Point Reyes Bird Observatory
Stinson Beach, California 94970

All avian eggs are produced by similar physiological mecha-
nisms: lipoproteins synthesized in the liver are deposited
around a developing ovum while it is held in an ovarian follicle.
When whole yolks are frozen, preserved, stained with po-
tassium dichromate, and sliced, a pattern of light and dark yolk
rings becomes apparent. These ring pairs correspond to night
and day deposition of yolk, indicating a diurnal rhythmicity in
yolk development. Layering is related to feeding cycles, but it is
also present in fasting birds. The number of ring pairs and the
rate of yolk deposition remain essentially the same for individu-
als within a species. This predictability in the timing of egg
formation has led us to investigate how egg formation is inte-
grated into the reproductive biology of a given species.

Adélie penguins arrive at the Cape Crozier rookery in late
October after traveling across miles of Ross Sea ice. While still in
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