known physiological parameters and, in general, to
define the structural aspects of the pinniped adaptation to the physical environment.
On October 10, 1971, the field party arrived at
McMurdo Station to carry out the primary task of
collecting material from the Weddell Seal: W. Felts
(principal investigator) and J . Eastman of the Department of Anatomical Sciences; R. Boyd and P.
Mosca, graduate students in the department; and
C. Drabek, Department of Biology, Central State University, Edmond, Oklahoma. They were based in
McMurdo's Eklund Biological Center and in an adjacent shed constructed for the project.
A certain few of the gross or macroscopic aspects
of the Weddell seal are documented, so our emphasis
was on tissue collections for microscopic analysis of
all systems. The prime task in 1971 was therefore to
make a limited number of comprehensive autopsies.
Under our permit, two male and two female adults
were collected, one to be returned to the United States
intact and three to be autopsied. Owing to certain
operational difficulties and to delay caused by a 5-day
storm, it was decided to carry out the autopsies on the
ice. Sacrifice was by drugging, then the neck vessels
were severed to rid the body of blood and heat.
Work in the lee of tracked vehicles parked on the
ice imposed problems of human comfort, but time
was saved and excellent tissues acquired. Further
trimming and processing of tissues were carried out
in the McMurdo biolab.
In addition to the adults, two neonates (1 and 4
days of age) were collected from the Delibridge Islands area. One of these was autopsied at the biolab
and one returned intact. A rare aborted midterm fetus,
found frozen on the ice, was given us by Drs. Hammond and Wyburn of the Scripps Institution of
Oceanography.
To make greater scientific use of animals sacrificed
by others, one pup was received from the Scripps
project, and two adults (one female, one male) killed
by Scott Base personnel were shared with the New
Zealanders, who use the muscle for dog food but
take jaw and body measurements as part of their study
of the seal population in McMurdo Sound. The viscera were therefore available to us as a supplemental
source.
The party left McMurdo on October 25, 1971, with
six suitcase-size cases of histological tissue-blocks and
larger organ preparations for study in the United
States. Two neonate and some frozen limbs were sent
by air with the party; one adult and a fetus were sent
by ship.
Tissue processing has gone forward steadily. A photographic display of some results was given at a national meeting of the American Association of Anatomists in Dallas in April. Three book chapters are
now being prepared, as well as several individual
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papers. Involved in the publications are: Eastman
and Coalson (gastrointestinal tract), Felts (fetal anatomy and bone structure), Felts and Dugan (urinary
tract), and Faulkner and Drabek (cardiovascular
system). Mr. Boyd is beginning a doctorate research
project on the pinniped respiratory system.
This season's work was supported by National
Science Foundation grant GV-23557.

Respiratory studies of seals
and penguins
G. L. KOOYMAN

Scripps Institution of Oceanography
University of California, San Diego
R. L. GENTRY
University of California, Santa Cruz
W. P. BEROMAN

University of California, San Francisco
This was the fourth season of study in the Antarctic
dealing with respiratory adaptations in birds and
mammals. We arrived on January 10, 1972, for our
second season at Palmer Station.
A few days after arrival we went to the British station in the Argentine Islands to carry out some lung
function experiments on crabeater seals. This was an
ideal area for such studies because of the large number
of ice floes providing resting places for numerous seals.
The work was successfully completed within 5 days
owing to the excellent cooperation and facilities provided by the British.
After returning to Palmer Station, we began experiments on the effects of immersion in Adélie penguins.
Since penguins are the smallest endotherms that remain in the sea for extended periods, the relationship
of surface area to body volume is more unfavorable
for heat conservation than in any of the marine

Crabeater seal in threat display.
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mammals. The feathers are the primary thermal
barrier in penguins; consequently, it was of special
interest to determine the effects of wetting and increased hydrostatic pressure, both of which should
reduce the effectiveness of the feathers.
The responses of the birds were measured by
placing each penguin in a metabolic chamber that also
could function as an immersion and compression
chamber. Environmental conditions were varied a
number of ways for each penguin. They were sometimes: (1) dry at room temperature, (2) immersed in
water ranging from 5° to 25°C., and (3) immersed
in water at a similar temperature range and two
atmospheres absolute hydrostatic pressure. During
these various conditions, oxygen consumption and
body, skin, foot, and wing temperatures were measured. Comparison of results during these differing
conditions will yield information on the insulative
properties of feathers.
This work was supported by National Science
Foundation grant GV-24236.

Antipredator and social behavior
in Antarctic Peninsula penguins
DIETLAND

and CHRISTINE MULLER-SCHWARZE
Ecology Center
Utah State University

During the 1971-1972 austral summer the authors
worked in the area of the Antarctic Peninsula. They
left Punta Arenas aboard R/V Hero on November
26 3 1971, and arrived at Palmer Station on December
1. From December 4 to 6 camp was established on
Torgersen Island, where about 9,000 pairs of Adélie
penguins (Pygoscelis adeliae) breed. Social displays
were analyzed, but no predation was seen.
Between December 2 and 23, 23 more penguin
rookeries were visited, using Zodiac boats from Hero.
The species and number of nests, the presence or
absence of leopard seals or skuas, and incidents of
predation were recorded. The southernmost penguin
rookery visited was that of gentoo penguins (Pygoscelis
papua) on Petermann Island (65° 10'S. 64° 10'W.),
while the northernmost was a rookery with all three
species of pygoscelid penguins at Stranger Point (62°
16'S. 58° 37'W.) on King George Island.
The other rookeries visited were: Litchfield and
Humble Islands, and one other island in and near
Arthur Harbor, Port Lockroy, Biscoe Point, Neko
Harbor, Rongé Island, three rookeries near Beneden
Head, Danco Island, Arctowski Peninsula, "Slippery
Rock Island" (unofficial name), Cobalescou Island,
Alcock Island, Midas Island, Harmony Point and
The Toe on Nelson Island, Ardley Peninsula on King
July-August 1972
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Gentoo penguins on Petermann Island; Hero is in background.

George Island, and Macaroni Point on Deception
Island. Another 26 rookeries were seen and assessed
from varying distances but not visited. As a baseline
for further studies on changes in numbers a census
was made at every rookery.
Leopard seals were seen only near penguin rookeries
with upward of 10,000 breeding pairs. No leopard
seals were sighted at 16 rookeries ranging from 36
to 8,000 breeding pairs, with an average of 1,430 pairs.
Brown skuas (Catharacta lönnbergi) were never seen
to attack live penguin chicks; they scavenged on dead
chicks and abandoned eggs.
From December 24 to January 16 camp was established at Harmony Point on Nelson Island. During
that time the social displays of gentoo and chinstrap
(Pygoscelis antarctica) penguins were analyzed, so
that we now can compare behavioral patterns of all
three pygoscelid penguin species.
The penguin rookeries in the area of the Antarctic
Peninsula differ in many ways from those investigated
in the Ross Sea. On the Antarctic Peninsula up to
three species breeding side by side can be found in
one rookery, the chicks are better fed, and there is
considerably less predation on penguins than in the
Ross Sea area.
This work was supported by National Science
Foundation grant GA-23494.

Penguin and skua studies
at Hallett Station
JOHN R. BAKER

Department of zoology and Entomology
Iowa State University
During the 1971-1972 season several studies were
again conducted at Hallett Station supported by National Science Foundation grant GA-23744.
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