
on Weddell seals. In the telemetry studies, the move-
ments of adult males in McMurdo Sound were
investigated. The underwater television camera re-
corded behavior during the pupping season. As in
previous years, the study was based at Hutton Cliffs,
16 km north of McMurdo Station.

For the telemetry studies, small radio transmitters
were attached by being strapped around the ankle
of the seal's rear flipper (fig. 1). During the 1969-
1970 field season we had placed several transmitters
on adult females using this method, and this year
we found one of these transmitters still in place.
Although the seal's ankle was slightly irritated, the
animal was in good physical condition and had
reared a pup. This observation supports this attach-
ment method for long term use, and the procedure
was continued for the current studies. Thirty-two
seals were radio-tagged, and their movements be-
tween Cape Royds and Scott Base were monitored
until early February. A total of 246 positions were
recorded from a trackmaster equipped with a yagi
antenna (fig. 2), from helicopter flights, and with
a hand-held antenna. This study indicated that there
was a small amount of interchange of adult males
among the breeding colonies of the area. As the
season progressed, many monitored seals moved south
to the vicinity of Scott Base. Some of these later
moved several kilometers out into McMurdo Sound,

Figure 1. A radio transmitter is strapped to the flipper of a
Weddell seal. Identification letter was applied using hair bleach.

Ilk

Figure 2. Trackmaster with yagi antenna.

while others moved northward as far as the Dell-
bridge Islands, 14 km to the northwest.

Behavioral studies this year emphasized recognition
of individual seals both above and below the ice.
Hair bleach was used to mark large letters on the
male seals (fig. 1). These letters were readily visible
when the seals were on the surface of the ice, and
with good lighting conditions they could be seen
on the underwater television. Plastic streamers
attached to the ankle of the rear flipper helped us
identify females, particularly when the animals werte
submerged and being viewed via the underwater
television. The collected data are being analyzed and
should provide a much better understanding of the
social structure of a Weddell seal colony.

Seal population studies
in the Ross Sea

A. W. ERICKSON
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From January 21 to February 9, 1971, population
studies of seals in the Ross Sea were conducted from
USCGC Burton island. The intent of these studies
was to monitor possible out-migrations of Weddell
seals radio-marked in the vicinity of McMurdo Sta-
tion by a University of Minnesota group under the
direction of Dr. Donald Siniff, to conduct censuses of
seals in the pack ice of the Ross Sea, to obtain blood
specimens of seals for analysis of the population
affinities of antarctic seal stocks, and to obtain tissue
specimens from seals, birds, and fishes to be examined
for the presence of mercury and other heavy metals,
chlorinated hydrocarbons, and radioactive elements.

Initially, it had been intended to conduct investiga.
tions throughout the Ross Sea. However, the inordi-
nately early and complete breakup of the Ross Sea
pack ice largely precluded this effort. Only four cen-
suses covering 74 sq km could be made in the pack
ice utilizing the Burton Island. This effort yielded 152
seals as follows: 32 crabeater (Lobodon carcino-
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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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