
phagus), 87 Weddell (Leptonychotes weddilli), 16
leopard (Hydrurga leptonyx), one Ross (Omma-
tophoca rossi), and 16 unclassified. An additional
three censuses covering 325 sq km were made with
helicopters of minor pack ice areas lying adjacent to
fast ice. This effort yielded 16 crabeater, 505 Weddell,
five leopard, and nine unclassified seals.

Two replicate helicopter surveys of the Weddell
seals of McMurdo Sound were also made on Janu-

:eals
,ry22 and February 8, and yielded 1,668 and 2,095
 respectively. The results of these two surveys

nd our failure to observe or radio-detect any seals
lbeyond the immediate area of McMurdo Sound
çorroborate the findings of Siniff (see p. 97) that
the McMurdo Sound population of Weddell seals is

resident and nonmigratory one.
A total of 120 seals were live-captured and blood

pecimens taken as follows: 85 Weddell, 27 crabeater,
six leopard, one Ross, and one elephant seals. Note-
vorthy in these collections is the small number of

crabeater seals, and even these were obtained only
with great effort. Whether the species had left the
Ross Sea with the disappearance of the pack ice or it
simply is not abundant in the Ross Sea is unknown.
However, analysis of a photographic census of the
seals in the Ross Sea pack ice made before the ice
broke up this year also revealed few crabeater seals.
This finding supports the latter postulation.

An elephant seal was observed and captured on
February 2, 1971, in the pack ice at 72°50'S. 170°34'E.
To our knowledge this is only the fourth reported rec-
ord of this species in the Ross Sea.

Specimens taken for contaminate analysis included
six crabeater, six Weddell, three leopard, one Ross,
and one elephant seals, four south polar skuas, one
Wilson's petrel, two Adélie penguins, four emperor
penguins, and fish of the species Trematomus bernac-
chii and T. borchgrevinki.

Antipredator and social behavior
in Adélie penguins (Pygoscelis adeliae)

DIETLAND and CHRISTINE MiTLLER-SCHWARZE

Ecology Center
Utah State University

This study, which had been started the previous
season (Müller-Schwarze and Müller-Schwarze,
1970), was continued at Cape Crozier, Ross Island.
The research of the 1970-1971 season centered around

five projects discussed below. In connection with the
first two projects, we had collected data in the 1969-
1970 season for the egg-laying, incubation, and chick-
hatching periods. In 1970-1971 we studied the guard
stage, crèche stage, and departure periods of the
breeding cycle (see fig.).

This season, we used USARP birdbands with these
numbers: 579-21501 through 579-21510 and 579-
21541 through 579-21550 (adult Adélie penguins);
507-21519 and 507-21523 (yearlings); 507-21520
and 507-21521 (chicks). The bands were used for
identifying birds in the experimental studies.

Skua-penguin interactions. Observations were com-
pleted for a peripheral and a central Adélie penguin
colony. The number of encounters between south
polar skuas (Catharacta maccormicki) and penguins
and the defense reactions of the penguins were re-
corded and are being analyzed quantitatively. Also,
we shall assess the rate of predation by skuas on
the basis of our data.

Leopard seal-penguin interactions. The activity of
leopard seals (Hydrurga leptonyx) off the Cape
Crozier beaches and its relationship to penguin traffic
was observed. Predator-avoidance behavior in the
water was noted under a variety of conditions.
Of particular interest was the behavior of the penguin
chicks vis-à-vis the leopard seals during the penguin
exodus from the rookery in February. The young
birds displayed none of the predator avoidance of
the adults. This confirms observations by Penney
and Lowry (1967). From January 7 to 19, leopard
seal activity at the Crozier beach reached an all-
season minimum. The circadian activity rhythms
of penguins, leopard seals, and Weddell seals
(Leptonychotes weddelli) at Cape Crozier were essen-
tially the same as those reported earlier for Cape
Hallett (Müller-Schwarze, 1965 and 1968).

FM

Observation site at the Cape Crazier center beach. Adélie penguins
gather at the beach for departure. Leopard seals cruise up and

down the beach.
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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

HANS OELKE

Museum of Natural History
Hanover, Germany

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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