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personnel were most cooperative by scheduling in
advance their visits to the research area.

Four main tasks were completed. First, the popula-
tion of the colony was counted daily for 4 weeks, giv-
ing an accurate picture of the age distribution and
activities of the mothers and pups. Second, deep body
temperatures of several pups were obtained in the
fi'eld at various ages for periods up to 18 hr at a time
th determine and record normal unrestrained body
core temperature under natural conditions. Third,
pups were measured for oxygen consumption, weight
gain, thickness of fat, rate of carbon dioxide pro-
duction, and deep body temperatures under fixed
efivironmental conditions in a metabolic chamber.
These studies were repeated at weekly intervals
through the first 4 weeks of life. Fourth, we observed
tlie effect of immersion in sea water (-1.8°C.) upon
the deep body temperature of two pups in the first
day of life and again 1 week later.

Secondary studies were also completed. Tissue
biopsies and histological examinations were made for
determination of brown fat in newborn seals. Brown
fat differs from other fat tissue by being highly vascu-
larized, and it is a rapid source of heat. Although
brown fat is found in many newborn animal species,
our examination failed to reveal its presence. Seven
lungs of seals of various ages were examined to de-
termine the mechanical properties of their expansion
and collapse with respect to the seals' ability to resist
decompression sickness.

Circulatory changes during thermal stress in Wed-
deli seals were examined with radiological equipment
at Massey University's School of Veterinary Medicine
in New Zealand. In an 8 2 -hr flight on December 9,
1970, four Weddell seals were transported from Mc-
Murdo to the University. The temperature of the
cargo space was kept at 0°C. while the plane was
airborne, and the animals appeared to take to the
trip well. Successful animal transport was the result
of careful preparation at McMurdo and by the offi-
cers and crew of Antarctic Development Squadron
Six. Circulatory changes were recorded on video tape
and cine film by angiographic X-ray techniques
(fig. 2). A contrast fluid was injected into the arterial

Figure 2. Radiograph showing circulation pattern and
skeletal structure of hind flipper of a Weddell seal.

supply to the flipper during periods of X-ray ex-
posure. In this manner we were able to determine
circulatory patterns during thermal stress. We have
found evidence that during combined warming and
diving experiments some blood flow was maintained to
the flipper, overriding the usually vigorous diving
vasoconstriction. On completion of the experiments,
the seals were transferred to Hawkes' Bay Aquarium,
Napier, New Zealand.

Population dynamics and behavior
of Weddell seals at McMurdo Station

D. SINIFF, R. REICHLE, G. KAUFMANN,
and D. KUEHN

Department of Ecology and Behavioral Biology
University of Minnesota

During the 1970-1971 field season, underwater-
Figure 1. Newborn Weddell seal pup and mother.	 television and radio-telemetry studies were continued
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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

Wilderness Research Center
University of Idaho

R. J . HOFMAN, R. J . OEHLENSCHLAGER, J . OTIS,
and D. KUEHN

James Ford Bell Museum of Natural History
University of Minnesota

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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