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Our field season at Cape Crozier (71°31'S. 169°
23'E.), Ross Island, from 22 October to 9 December
1975, was very successful and represented the last
in a population study of Adélie penguins (Pygoscelis
adeliae) that began in 1962. In our project we as-
sumed responsibility for completion of work init-
iated by personnel, the senior author included,
from Johns Hopkins University under the direction
of W. J . L. Sladen. During the 1975-1976 austral
summer we collected data on about 1,000 penguins,
ages 6 through 14 years, banded as chicks during
the 10-year period from 1961-1962 to 1969-1970.
The long and involved process of data analysis now
before us will no doubt be a task full of rewards.
When finished we will be able to describe the popu-
lation structure of the Cape Crozier penguin rook-
ery and the process by which young birds become
incorporated into the breeding population.

The major objective in the recently completed
field work was to assess consecutive-year mortality
among older penguins. Data collected during the
past two summers will be compared with those col-
lected for younger birds during the late 1960s. It
appears that our suspicions, which arose during
the 1974-1975 season, will be confirmed: mortality
is very high among older breeding individuals, but
is almost nonexistent among nonbreeders. In order
to rear young, an Adélie apparently subjects itself
to grave dangers, perhaps only a few of which we
know anything about due to our meager under-
standing of the pack-ice biology of this important
antarctic vertebrate. The oldest Adélie penguins
are those that were slow to mature, and thus did
not breed until quite old (6 to 8 years), or that are
habitually inept at producing young. It also has be-
come rather clear that mortality is much higher
among adult females than adult males.

This research was supported by National Science
Foundation grant Opp 74-15582.
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The need for a temperature-controlled facility
to house antarctic penguins for research, educa-
tion, and display has been seen for years. Sea World
agreed to design and build such a complex, and the
National Science Foundation provided logistics for
collection of specimens. It was decided to acquire,
to acclimate, and to quarantine 80 Adélie and 20
emperor penguins. Twenty of the Adélies were to
be made available to H. T. Hammel, Physiological
Research Laboratory, Scripps Institution of
Oceanography, La Jolla, California 92037.

Sea World has been working with antarctic pen-
guins since 1970, when Adélie penguins collected
by Richard Penney in 1968 were transferred from
the New York Zoological Society to San Diego.
Some reproductive success has been attained with
these birds. Concurrently, work is continuing with
a colony of tropical penguins. During the first 3
months of 1976, six young have been hatched.

Guidelines for husbandry were developed based
on two austral summers of work in Antarctica. For
example, data obtained from penguin rookeries on
Ross Island and along the Antarctic Peninsula, as
well as from the small captive colony, suggest that
high-latitude antarctic penguins are subjected to
thermal stress if exposed to temperatures exceed-
ing 2°C. for extended periods. Before these inves-
tigations, 4° to 10°C. was considered adequate.

Since 1972, it has been difficult to bring birds
into the United States because of import and quar-
antine restrictions imposed by the Department of
Agriculture (USDA). These restrictions are intended
to prevent the introduction of Velenogenic Vicero-
trophic Newcastle Disease (VVND), a threat to
poultry. Almost 7 months were necessary to obtain
the import permits and to assure conformance with
USDA quarantine specifications.

The field participants, Scott Drieschman (Sea
World) and Randall Kaul (Scripps), arrived at
McMurdo Station in October and immediately con-
structed the acclimation units. Forty pairs of
Adélies were collected at Cape Bird, Ross Island.
Pair selection was based on behavior, and all were
banded as specific pairs. While the birds were un-
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dergoing the initial McMurdo acclimation (taught
to eat medicated fish from the hand, etc.) they
courted, built nests, copulated, and layed over 50
eggs. The emperor penguins were nomads col-
lected from the ice edge.

On 23 and 24 November, the birds were flown
from McMurdo Station to San Diego, California,
via Christchurch, New Zealand, and Honolulu, in
a Military Airlift Command C-141 whose interior
was kept at minus 4°C. Human passengers wore
their antarctic clothing throughout the flight, which
was accomplished without incident. On the pen-
guins' arrival at San Diego, USDA veterinarians
swabbed the birds and put them in quarantine.

At first, maintaining the birds in quarantine re-
quired 24-hour-a-day attention. Husbandry was
difficult owing to the restrictions. By the end of
the second week, the birds were responding well.
Tragically, during the night of 16 December fire of
unknown origin destroyed the quarantine building.
Within 10 minutes, the facility was a total loss. The
entire group of penguins succumbed to smoke in-
halation. The 24-hour-a-day regime had just been
concluded owing to the excellent response of the
birds, thus averting possible loss of human life.

While the death of the penguins terminated a
long-term research program, important biological
material was salvaged and made available to para-
sitologists, anatomists, and physiologists. Some
specimens were given to museums and universities.

This project was partially supported by National
Science Foundation grant BMS 73-00706 to Scripps
Institution of Oceanography.

Table 1. Neutrophil function assay: nitroblue tetrazolium
reduction.

NBT "POSITIVE" NEUTROPHILS
Austral	 Preisolation Postisolation	"P' value
winter	Subjects	(percent)	(percent)	(t test)

1972	22	-	2.9	-
1973	11	6.3	3.7	<.005
1974	10	7.9	5.5	<.005
1975	13	7.6	5.1	<.005
1976	10	7.5	(pending)	-

Mean	7.3	4.3

served as station physician during the 1975 austral
winter. His patients also were our research subjects.

Studies of human white blood cells were per-
formed during the 1975 winter in addition to speci-
men collections for later analysis at Stateside
laboratories. Leukocyte studies included neutro-
phil function assay utilizing the nitroblue tetrazo-
hum (NBT) reduction test, which began at the start
of the 1972-1973 South Pole field season. Current
results are tabulated with those of prior years in
table 1. These data show that the percent of neutro-
phils reducing NBT declines significantly during
winter isolation at the station. Other neutrophil
function tests included testing of phagocytosis and
destruction of several microorganisms (staphylo-
coccus, streptococcus, monilia, etc.). No postisola-
tion values are yet available for tests with these
organisms.

Other leukocyte tests were performed on lym-

Table 2. Lymphocyte transformation.

Human immune responses
during bioisolation
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Opening of the new Amundsen-Scott South Pole
Station in January 1975 provided, for first time, a
field research laboratory for this project. Michael
G. Hummer, M.D., was the first scientist to winter
at the station in support of this project, and he also

MEAN STIMULATION INDEX* (SI)
MitogenlAntigen	Rhino Rhino

Subject	PHA PWM ET TT CAN 16 XS-200

Winter 1975	62	16	8.3 5.0	3.3	6.0	4.9
Postisolation

(15 subjects)
Winter 1976	76	42	13	5.0	2.8	3.3	3.4
Preisolation

(14 subjects)

*SI = counts per minute of mitogenlantigen lymphocyte sus-
pension, over counts per minute of control lymphocyte suspen-
sion. PHA, phytohemagglutinin; PWM, pokeweed mitogen; ET,
endotoxin; IT, tetanus toxoid; CAN, candida albicans; rhino
16, rhinovirus number 16; rhino XS-200, rhinoivirus (candidate
strain XS-200). The panel of mitogens/antigens was selected to
include standard substances (PHA, PWM, ET), antigens uni-
formly contacted (TT, CAN), and viral antigens of the rhino-
virus group, which are probably responsible for some of the
respiratory infections observed at the South Pole. These data
show lymphocyte stimulation with these substances.
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