
2,000 birds from 1986 (Kooyman and Mullins 1990). There also
seemed to be fewer dead chicks and fledging mass was greater
and the peak fledging date was earlier by about 1 week. About
the same amount of leopard seal predation seemed to be oc-
curring as in 1986.

Foraging cycle durations ranged from 3 days to about 14
days during the month of November. About 12,000 dives were
recorded from 11 birds. Detailed analyses are in progress, but
it appears that birds hunt through a considerable range of the
water column from near the surface to well below 400 meters.
We have not determined yet whether there is a diurnal pattern.

This project was supported by the National Science Foun-
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VXE-6, air and ship support of the Polar Star, and the Italian
Antarctic Program and New Zealand Helicopters for their sup-
port while we were in the field.
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We arrived in Admiralty Bay on 6 October 1989 and departed
on 23 February 1990. Our field season encompassed two dis-
crete research projects: a continued investigation of the pop-
ulation demography of Adélie, gentoo, and chinstrap penguins
and a new study of the comparative foraging behaviors and
diving depths of these species.

Our demographic work included following the breeding cy-
cle of all known-aged penguins from their arrival in October
until they departed or creched chicks in January or February.
As predicted from our earlier work (Trivelpiece et al. 1990),
the mild, light pack-ice winter of 1989 yielded low over-winter
survival among the Adélie population. Furthermore, the num-
ber of young Adélies that attempted to breed, a measure of
their physiological fitness and the winter food resources avail-
able to this species, was very low. Less than 5 percent of 3-
year-old Adélies and 20 percent of 4-year-olds that returned
to the rookery in 1989 attempted to breed, compared to over
20 percent and 50 percent of returning 3- and 4-year-old Chin-
straps, respectively.

There were several indications that the summer food avail-
able to the penguins may have been low, when compared to
previous seasons. The overall reproductive success for Adélie
and chinstrap penguins was well below average, and the du-
ration of incubation shifts following egg-laying was longer than
all preceding years except the 1982 season. The low percentage
of pairs that successfully fledged two chicks also substantiated
that food availability within the penguins' foraging range was
below average. Data from our foraging study may elucidate
this aspect of summer food resources when we analyze the
foraging durations of transmitter-equipped penguins at a later
date.

The telemetry study, our second area of emphasis in 1989,
involved epoxying radio transmitters to the back feathers of
Adélie, gentoo, and chinstrap penguins feeding chicks be-
tween mid-December 1989 and late January 1990. The foraging
trip durations of individual penguins were continuously re-
corded for about 1 week using an automatic data logger. Fol-
lowing this time, approximately one-half of the transmitter-
equipped birds were recaptured, and time-depth recorders were
attached to their backs.

Penguins with a radio transmitter and a time-depth recorder
were then allowed to complete one more foraging trip. Upon
returning to the beach at the conclusion of this trip to sea, a
programmable alarm alerted us to the return of our radio trans-
mitter/time-depth recorder penguins, which were recaptured
prior to their reaching their nest sites. These birds were stom-
ach-pumped, the electronic equipment was removed, and they
were released unharmed. Concurrently, we recaptured and
stomach-pumped penguins that had radio transmitters only.
Additionally, we randomly captured other, unhandled pen-
guins during these sampling periods and stomach-pumped
them to serve as further controls.

Our foraging study results are largely unanalyzed at present;
however, even a cursory look at the depth profile printouts
has confirmed our earlier hypotheses that the gentoo penguin
is a much deeper diver than either congener. Furthermore, we
believe that the dive profiles may enable us to distinguish
among dives and assign functions to them such as commuting
dives, searching dives, and feeding dives. Should this prove
to be the case, we will be able to partition the foraging efforts
of penguins into discrete behaviors and calculate detailed en-
ergy budgets and prey capture rates for comparisons among
the members of this important krill consuming genus.
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assistance. This research was supported by National Science
Foundation grant DPP 88-15878.
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