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Figure 2. Relationship between freezing point depression and mo-
lecular weight. All concentrations are 1 milllmolar.

antifreeze activity of glycopeptides 6, 7, and 8 is determined
visually by determining the temperature at which a small seed
crystal grows as the temperature is lowered slowly (0.01°C per
minute), the small antifreeze glycopeptides show two-thirds
the activity of glycopeptides 1 through 5 when compared on a
weight basis. Thus, with slow cooling, the small glycopeptides
show antifreeze activity or a significant noncolligative lowering
of the freezing point (Duman and DeVries 1972). Addition of
small amounts of glycopeptides 1 through 5 to the small
glycopeptides does not produce the potentiation described
when a freezing point osmometer is used (Schrag and DeVries
in press).

The potentiation of antifreeze activity of the large glycopep-
tides on the small glycopeptides most likely is associated with
rapid freezing in the freezing point osmometer and is of no
biological relevance, because fishes would never be exposed in
nature to 4 degrees of supercooling. Polar fishes seldom freeze
in their natural environment. If they are exposed to freezing
conditions the cooling of these fish to the freezing point is
gradual; under such conditions the low-molecular-weight
glycopeptides would exhibit antifreeze activity and thus play a
vital role in avoidance of freezing.

This research was supported by National Science Foundation
grant DPP 78-23462.
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Population studies of the
south polar skua

DAVID C. AINLEY and ROBERT C. WOOD

Point Reyes Bird Observatory
Stinson Beach, California 94970

Most of what is known about seabirds concerns their social
behavior and breeding biology, that is, the part of their natural
history leading up to and culminating in the fledging of young.

We know only a little about population biology—the informa-
tion on adult survivorship, mortality, and longevity needed to
place data on breeding productivity in perspective. It is the
adjustment between fledging success rates and postfledging
young and adult survival rates that determines whether popula-
tion size changes or remains stable. Both types of data are
needed to construct a species' life table and to understand
changes in population size, since environmental change can
affect either or both of the rates.

We are studying the population biology of the south polar
skua (Catharacta maccormicki) at Cape Crozier, Ross Island. The
project actually began in the 1961-62 season, the first of nine
consecutive seasons in which Robert C. Wood banded all chicks
that hatched and survived to about 2 weeks of age. When these
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birds returned as subadults and adults in subsequent years,
their presence and breeding behavior were recorded. Using
these data, we can analyze demographic characteristics for
birds up to 8 years of age.

The project was discontinued after 1970-71 except for 2 years
of censuses made by David C. Ainley in 1974-75 and 1975-76
(birds 5-14 years old). Then in 1980-81 we began a 3-year effort to
collect data on the oldest birds (11-20 years).

During the past season, 1981-82, we returned to Cape Crozier
for 3 weeks and censused known-age skuas again. Comparison
of this season's and last season's figures indicates an annual
survivorship close to 99 percent in the oldest birds; previous
study of breeding birds of unknown ages showed an average
survivorship of 94 percent over 4 years (Wood 1971).

We also surveyed, with helicopter and ice breaker support,
all skua rookeries elsewhere on Ross Island, on the mainland
coast of McMurdo Sound, and on the Victoria Land coast and
adjacent islands between Cape Adare and Terra Nova Bay. We
were looking for skuas that had hatched and been banded at
Cape Crozier in order to calculate emigration rates (this infor-
mation is critical for adjusting the demographic parameters
based on our studies at Crozier). We found only four Crozier
birds, both from the two larger year-classes, indicating very low
emigration rates in this population.

We also were able to estimate the total Ross Sea population for
the south polar skua on the basis of our 1981-82 survey work.
About 3,900 breeding pairs exist in the region, and an unknown
number are nesting between Marble Point and Cape Roberts on
the Victoria Land Coast.

During the past 2 years we have computerized all data on the
Crozier population gathered since 1961. When data from the
final year of study (1982-83) are collected, all the data will be
analyzed. When the project is completed it will be one of the
few that considers the demography of a long-lived species of
seabird. This unique set of data will be useful in understanding
the factors that regulate populations of higher vertebrates.

During 1981-82, Phil Henderson, Steve Morrell, and Judy
Sherburne assisted in the field and Chris Ribic performed all of
the computer work. This project is supported by National Sci-
ence Foundation grant DPP 79-20796.
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Comparative ecology of south polar
and brown skuas at Palmer Station

PAMELA J. PIETZ

Department of Ecology and Behavioral Biology
University of Minnesota

Minneapolis, Minnesota 55455

From 28 December 1980 to 1 April1981, a comparative study of
south polar skua (Catharacta maccormicki) and brown skua (C.

lonnbergi) ecology continued at Palmer Station. This was the
final season for making time budget observations on adult
skuas, for weighing and measuring eggs, chicks, and adults,
and for sound and film recording of adult displays. Data collec-
tion included 762 bird-hours of time budget observations, de-
termination of growth rates of chicks from 18 nests, and banding
of 80 chicks and 10 adults.

In contrast to the previous year (Pietz and Maxson 1980),
south polar skuas did not appear to be suffering from a lack of
food at the beginning of the breeding season. Early departure of
ice from surrounding waters apparently allowed access to rich
fishing areas. This resulted in earlier egg laying, a greater num-
ber of nests, and more eggs per nest than in the previous
season. However, total productivity, as measured by number of
fledglings, was not as great. Scarcity of food and numerous
storms late in the season led to massive chick mortality.

As in other years, most brown skuas nested earlier than the
south polar skuas and fed almost exclusively on penguin eggs

and chicks and on spilled krill obtained in penguin colonies.
Productivity was lower than in the previous year because of
higher chick mortality and fewer nesting pairs.

Several brown skua territories left vacant by the fowl cholera
outbreak of February 1979 (Parmelee, Maxson, and Bernstein
1979) were reoccupied this season. Three were claimed by
brown skua pairs, none of which nested successfully. Several
others were occupied by breeding south polar pairs, which
made unprecedented use of the adjacent penguin food supply.

Only one mixed pair was observed this year; it produced one
hybrid fledgling. Although numerous skuas banded as chicks
during the past 6 years returned to the Palmer area, none of the
hybrids from previous seasons was seen during the 1980-81
season. However, a 4-year-old hybrid that had been banded as a
chick at Palmer, by William Fraser, was recovered at Paranagua,
Brazil, on 23 May 1980.

The help of numerous scientists and station personnel made
this work possible; special thanks go to M. Larkin, D. Johnson,
R. Watkins, and R. Williams. This study was supported by
National Science Foundation grant DPP 77-22096 to D. F.
Parmelee.
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