
Figure 1 Low-altitude view of Franklin Island emperor penguin colony site.
Arrow indicates where the main incubation area was. (Photo by G.L. Kooyman,
1 January 1994.)
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S
ince 1986, I have conducted several types of studies at the
emperor penguin colonies of the western Ross Sea. The

major emphasis has been on the following:
• foraging behavior of adult birds during their last trip before

desertion of the chicks,
• population censuses of the six colonies of the western Ross

Sea,
• fledging success at the Cape Washington colony, and
• leopard seal predation of adults and chicks.
The 1993 season was a continuation of those studies. Note-
worthy exceptions to data collected from previous years
include the following:
• the determination of foraging behavior simultaneously at

Coulman Island and Cape Roget,
• the decline in fledging success at Coulman Island,
• the absence of leopard seals at Cape Washington, and
• the re-discovery of a seventh emperor penguin colony in

the Ross Sea.
Some highlights of the past season's research follow.

Five records of foraging commutes were obtained from
both Cape Roget and Coulman Island. This was half of the
number that I expected to retrieve. Recovery of satellite trans-
mitters was even lower, especially at Coulman Island where
only one of five units was retrieved. Average trip duration for
birds at Coulman Island was also longer than in 1992. These
results suggest that foraging conditions were not as good in
November 1993 as in the previous year.

Censuses were accomplished at the three largest
colonies, and colony habitat conditions were noted from sur-
face visits to all six western colonies and at the seventh colony
in the eastern Ross Sea. Preliminary data analysis of the
Cape Washington and Cape Roget colonies shows that
about the same number of chicks fledged in 1993 as in
1992, but the Coulman Island population declined by
about 50 percent from the 1992 count, which had been
the highest count ever. This decline is particularly note-
worthy because ever since the discovery of the Coulman
Island colony, it has been the largest known aggregation
of emperor penguins. This was not so in 1993 when the
number of fledging chicks at Cape Washington exceed-
ed those at Coulman Island.

The postseason ground surveys at Franklin (figure
1) and Beaufort Islands showed no unusual chick mor-
tality and the fast ice still in good condition, even at tlu'
late date of 1 January 1994. At this time, 27 chicks we
at the ice edge near Franklin Island. Surprisingly for this
late date, 132 chicks were still at Beaufort Island, and we
witnessed one exceptionally large chick being fed. Inci-
dentally, to my knowledge no one has been to the Beau-

fort Island colony since Frank Todd made the first visit in
1976 (Todd 1980), and the Franklin Island colony has never
been surveyed from the surface. Considering the high interest
in emperor penguin colonies, this lack of contact shows how
remote the colonies of the western Ross Sea are.

As remote as the western colonies may be, they pale in
comparison to a colony we rediscovered this past season in
the eastern Ross Sea. This area and the coast beyond, which
borders the Amundsen and Bellingshausen Seas, make up the
last major unknown sector of Antarctica. Because of observa-
tions as early as Wilson's in 1901 (Wilson 1907) and later
reports (Ainley, O'Connor, and Boekeiheide 1984) that unusu-
al numbers of penguins nest near Edward VII Peninsula, we
conducted an aerial search on 25 October. This was my sec-
ond attempt to find this putative colony. During my first
attempt, in November 1988, we were within 5 kilometers of
the peninsula when low clouds forced us to turn back. On this
25 October day, we had searched well into Sulzberger Bay,
and having given up our search, we were enroute back to
McMurdo Station. A short time after leaving the coast, Tory
Kooyman sighted the colony some distance from our flight
track. We landed and did a brief survey before weather and a
concern about aircraft fuel forced us to leave. The colony,
deep in the inlet (figure 2), supports approximately 7,000
chicks (Kooyman personal observations). I learned later that
in the early 1960s, the Marie Byrd Land Expedition explored
the coastline and nearby mountains, and on Christmas Day
1962, members of the expedition discovered the colony in
Bartlett Inlet, but they never reported it (Skinner personal
communication).
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T
his project has focused on understanding the develop-
ment of diving in Weddell seal pups and correlating

health indexes with survivorship of those pups. Consequently,
several major components constitute the project:
• diving patterns vs. age in pups,
• blood chemistry development in intensively studied pups,
• blood chemistry profiles of a subsection of the pup popu-

lation, and
• population parameters of the Weddell seals near McMurdo

Station.

Divingpatterns vs. age in pups

W
eddell seal pups in McMurdo Sound, Antarctica, were
outfitted with time-depth recorders (TDRs) to monitor

the development of their diving behavior during the austral
spring and summer of 1992 and 1993. Pups (n=18 and 20 for
1992 and 1993, respectively) carried TDRs for several day peri-
ods biweekly between the ages of 2 and 13 weeks. To track
dive behavior throughout the fall and winter, satellite-linked
time-depth recorders (SLTDRs) were deployed in January
1993 on seven of the pups that had carried TDRs during the
spring of 1992.

Pups began to dive within 2 weeks of birth. The number
of dives per day and the mean depth and duration of dives
increased significantly over the first 13 weeks. Both the TDR
and SLTDR records reveal diel effects in measured parame-
ters. The longest and deepest dives occurred during the after-

noon period, night dives were short and shallow, and the
morning and evening dives were intermediary. Dive frequen-
cy was highest during the night, and lowest during the after-
noon. This pattern is less evident in the TDR records because
of the rapid increase in pup diving ability.

When 1992 SLTDR and TDR data were combined, sea-
sonal trends in dive behavior were suggested, although the
pattern was confounded by pup age. Mean dive depth and
duration increased throughout the study only during the
afternoon period, the hours of maximum light. In all other
periods, measured parameters declined or remained con-
stant. In combination, depth, duration, and frequency data
suggest that dives were more shallow and less frequent later
in the season in periods when light was limited. The diurnal
and seasonal pattern in dive behavior is consistent with the
hypothesis that pups are foraging throughout the day on ver-
tically migrating prey species.

Blood chemistry development in intensively studied
PUPS

W
eddell pups accompany their mothers into the water
beginning at about 2 weeks of age. Pups spend the

remaining 4 to 6 weeks of the nursing period developing their
diving skills with periodic forays into the water, at most times
accompanied by their mothers. It has been impossible to
determine, however, if the pups were supplementing their
milk diet with independent foraging (for squid or fish) during
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