
Food searching behavior of skuas. To assess the
predation pressure on different portions of the rookery,
penguin chicks and eggs were laid out at various
locations near the beach and at the center and the
periphery of the Cape Crozier rookery. The chicks
collected for this purpose had died on or near their
nests. The eggs, taken after the hatching period,
had obviously been abandoned by the adult penguins.
Latency, numbers of skuas competing for the food,
and other parameters varied between different areas
at the rookery. To test the food-searching behavior
of the skuas further, penguin eggs were painted
black and laid out on different backgrounds (Muller-
Schwarze, in preparation).

Feeding experiments with skuas. Earlier studies
(Young, 1963) have provided some information on
the numbers of penguin eggs and chicks that are
taken by a pair of skuas per day. This season, we
fed penguin eggs and preweighed dead chicks to
several skua pairs in their own breeding territory.
We thus determined the amount of food consumed
per day ad libitum, that is, when the protective
measures taken by the penguins were eliminated.
Food consumption increased drastically under such
experimental conditions. We conclude that the nutri-
tion of south polar skuas near penguin rookeries is
below the optimal level most of the time. This
conclusion is further substantiated by the low survival
rate of skua chicks. In early February we found only
one skua chick surviving out of the eight we had
observed closely from hatching in early January.
Also, skuas can be seen to eat again regurgitated
pellets containing only feathers and bones.

Analysis of the "mutual display" of Adélie penguins.
One hundred nest relief ceremonies were recorded
in detail. These behavioral sequences are being
analyzed and should help us better understand the
social significance of the various displays that occur
between the partners of a breeding pair.
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Space-related differences in
population dynamics of Adélie penguins
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To examine dispersal (Berndt and Sternberg, 1968)
in an Adélie penguin rookery, I continuously re
corded behavior and productivity (egg number
hatching success, number and growth rate of fiedg
lings) of eight breeding groups, each comprising 20
to 40 breeding pairs, from November 1970 to Janu
ary 1971. The study groups were at the coastal aná
mountainous periphery and in the center of th
rookery at Cape Crozier. Some of the groups in
cluded birds that had received human interferenc
during previous seasons; other groups comprised
birds that had not been disturbed. The offspring o
the study groups, more than 200 chicks, were banded
with bands of the U.S. Fish and Wildlife Service at
the end of the breeding season. USARP bands num-
bered 579-21722 through 579-21950 were used this
season.

Additionally, I described in detail the habitat and
counted breeding pairs and their hatching success
in a 200- by 800-rn area. Already, analysis of this
work shows a marked decrease of the Crozier Adélie
population, indicated especially by empty nesting
sites that had been marked with stakes in previous
seasons. A census of the Cape Crozier colony as a
whole revealed approximately 105,000 breeding pairs
compared to 175,000 pairs in 1963-1964 (Emison,
1968).

To determine possible factors—for example, bac-
teriological or virological influence—contributive to
this decrease, fecal samples of Adélies and, for com-
parison, emperor penguins (Aptenodytes forsteri),
south polar skuas (Gatharacta maccormicki), and
Weddell seals (Leptonychotes weddelli) were taken

Carcasses of Aclélie penguins at Cape Crozier.
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at different localities and dates around Cape Crozier.
Radiocarbon analysis of penguin carcasses, which
cover the surface layer of the colony in high numbers
(25 to 85 mummies per 25 sq m), will give another
way of determining recent and historic population
fluctuations. The carbon-14 method, in the same

anner, might be of value to find out the colonization
date of penguins at Cape Crozier.

The study was supplemented by visits to Cape
(oyds and Cape Bird, the other Adélie colonies on
Ross Island, in February, and to Cape Hallett in

ovember.
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Adélie penguin studies
at Hallett Station
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Four studies of the Adélie penguin were conducted
at Hallett Station during the 1970-1971 season.
Three concerned factors affecting embryo and chick
development:

J . A. Weinrich continued his study of the influence
of temperature on embryonic development. He col-
lected 112 first-eggs within 2 hours after laying and
incubated them artificially. The general results were:
ihe optimum incubation temperature is 34°C.; the
mbryos develop more rapidly but abnormally at

38°C. and 40'C. than at 34°C.; and the blastoderm
grows at 30°C., but the embryo does not differen-
tiate. Of the penguins whose first egg was taken,

percent laid a third egg.
D. V. Derksen continued his time-lapse motion

picture studies of the incubation behavior of nesting

July—August 1971

pairs. A frame-by-frame analysis of films from two
seasons of work is providing a detailed record of
behavioral activities influencing incubation of eggs.

C. L. Steffen studied two factors that control
clutch size. The number of eggs that can be success-
fully incubated by a pair of penguins was determined
by comparing the incubation period and hatching
success in artificial one-, two-, and three-egg clutches
with natural one- and two-egg clutches. The number
of young that can be successfully reared by a pair of
penguins was determined by comparing chick growth
and survival in artificial three-chick nests with natural
one- and two-chick nests.

The fourth study was related to pioneering of
nesting Adélies on land exposed by the cleanup of
debris at Hallett Station. Penguins are expected to
reclaim areas from which debris is removed, and
this increase in nesting area could cause the Adélie
penguin population to increase or shift. To measure
this change, an accurate yearly census is required.
L. H. Fredrickson obtained aerial photographs of
the rookery and compared counts made from these
photographs with counts he made on the ground.
Annual aerial photographs of the rookery are planned
to provide an accurate census.

Flipper banding of large numbers of chicks was
begun this year. More than 5,000 Adélie penguin
chicks were banded with USARP-type bands num-
bered O1T-00001 through O1T-05000 and fabricated
under the Iowa State University antarctic program.
These bands bear the address AVISE SMITHSONIAN,
WASHINGTON, D.C. U.S.A. Also used were USARP bands
bearing the usual F. & W. SERV. address and numbered
509-73536 through 509-73750. Among other things,
this program will help us to accurately estimate chick
survival and to determine what age class of penguins
will nest in the reclaimed areas.

Also banded this season were Adélie penguins of
unknown age (USARP bands 509-73497 through
509-73535) and skua chicks (USARP bands 727-
62750 through 727-62800).

Antarctic avian population studies,
1970-1971

R. C. WOOD and W. J . L. SLADEN
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The Johns Hopkins University

The 10th successive season of Wood's skua studies
at Cape Crozier on Ross Island extended from
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