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Figure 2. Spectral analysis of body temperature data within a range
of 10 to 40 hours from an Adélie penguin.

termined (Sulzman in press). Figure 2 shows the results of
period spectral analysis for the same bird as in figure 1.The
amplitude periods we examined between 10 and 40 hours are
plotted in half-hour increments. The major peak in this bird is at
24 hours. All birds examined had significant (P > .001)
periodicity in the 24-hour range.

Adélie penguins clearly demonstrate a 24-hour rhythm in
body temperature. Research also has established that these

antarctic birds have at least one other rhythm and do not pos-
sess some others. For example, Derksen (1977) found that dur-
ing the time Adélie penguins were incubating their eggs, there
was a circadian rhythm of activity in the colony as a whole,
though this rhythm was not evident in individual penguins.
Another common diurnal rhythm found in birds, melatonin
synthesis, could not be demonstrated in Adélie penguins (Ben-
elbaz, Piezzi, and Lynch 1976). In a related species, the gentoo
penguin (P. papua), serotinin levels in the pineal gland are high-
er at 2400 than at 1200 hours (Gallardo and Piezzi 1973). More
studies on antarctic penguins are needed to establish with
certainty the effects of the extreme photo-periods on the phys-
iological circadian rhythms of these birds.

This work was supported in part by National Science Founda-
tion grant DPP 80-19988 and the National Aeronautics and Space
Administration's Graduate Student Research Fellowship Pro-
gram. Authors Halpryn and Tirrell were in the field during
January and February 1982.
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R. Davis, M. Davis, M Castellini, and M. Horning maintained
a field camp at the northwest end of White Island during the
1981 austral winter (February through December). White Island

is located about 25 kilometers southeast of McMurdo Station
and is accessible by tracked vehicle throughout the year. The
purpose of the study was to obtain information about the diving
behavior of Weddell seals and their winter environment.

The camp consisted of two 5- x 6-meter huts, which served
as living quarters, and a Jamesway garage, which housed the
tracked vehicle (a Spryte) and two diesel electric generators
(figure 1). An ice hole beneath one of the huts and penetrating 15
meters of ice was maintained throughout the winter. It was used
for oceanographic measurements, biological sampling, and hy-
drophone recordings.

At every opportunity the field team made trips along the
northern shore of White Island to deploy and recover time
depth recorders and depth histogram recorders (Kooyman,
Billups, and Farwell in press). The time depth recorders could
record information for a 10-day period, and the depth histogram
recorders, for a 25-day period. However, some recorders were
not recovered for up to 7 months.

Five instruments were deployed and recovered during the
early winter (late February to April); total time monitored was
67 days. Three mid-winter (June to August) records were ob-
tained, covering 40 days. In addition, three records were ob-
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Figure 1. The field camp at White island maintained from February
through December 1981. The two fish huts were connected by a
wooden vestibule and provided living and working quarters. The
Jamesway garage housed a Spryte and two diesel generators. Fuel
for the generators and for heating the camp was stored In two 1,900-
liter squat tanks.

tamed from McMurdo Sound in early August, covering 20 days.
These recordings provided data on the preferred feeding
depths of the seals.

As we were seeking seals on which to deploy or recover
recorders, we carefully examined haul-out areas for feces. These
formed the basis of a scatological study to determine the seals'
preferred food. Both the diving depths and the otoliths re-
covered from the feces indicated that the major food was the
antarctic smelt, Pleuragramma antarcticum.

We made hydrophone recordings routinely throughout the
winter to estimate seal density and distribution. We made most
of these recordings at the field camp, but we also made several at
various locations along the coastline. The recordings along with
sightings during the winter confirmed that the White Island
population was resident throughout the year and did not mi-
grate north during the winter.

Given the ice conditions, winter survival seemed a remarka-
ble feat. The thinnest known ice was along the tidal crack, and
even there it was 2 to 3 meters thick at the tidal crack between
land and sea. Elsewhere, ice thicknesses in areas where seals
were known to dive ranged to more than 100 meters. We con-

Figure 2. The view at 50 meters looking up at the tidal crack located
at the west end of Big Razorback Island.

ducted a detailed survey of ice movements and depth sound-
ings along the northwest coast of the island. Where possible, we
also observed under-ice conditions by scuba.

At both White Island and McMurdo Sound, we used a deep-
submersible camera developed for this project to survey under-
ice conditions as well as the bottom. We obtained under-ice
photos down to a depth of 200 meters (figure 2) and bottom
photos in a variety of areas ranging from depths just beyond the
reach of scuba (40 meters) to the bottom of McMurdo Sound
(540 meters).

These data are being used (1) to develop a comprehensive
understanding of Weddell seal diving and feeding behavior
under different seasonal and geographical conditions and (2) to
define and describe, on an annual basis, the problem of under-
ice orientation.

This research was supported by National Science Foundation
grant DPP 81-09428.
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