
mitochondria. Our initial experiments to approach this ques-
tion are being carried out by graduate student Lisa Crockett
during the 1989 Winter Cruise of RIV Polar Duke.

We gratefully acknowledge the excellent support provided
by Masters and crew of R/V Polar Duke and support personnel
from ITT/Antarctic Services at Palmer Station. Their efforts
have been critical to the success of our project. This work was
supported by National Science Foundation grant DPP 85-16137.
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Reproductive success of kelp gulls
and south polar skuas

at Palmer Station,
Antarctic Peninsula, 1988-1989
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As part of our studies on evolutionary adaptation of antarctic
chardriiform birds to reproduction in the cold, we obtained
data on the reproductive success of kelp gulls (Larus doinini-
canus) and south polar skuas (Catharacta maccorrnicki) nesting
near Palmer Station in the austral summer of 1988-1989. As-
pects of the breeding biology of these species have been stud-
ied at Palmer Station in previous years (Parmelee, Fraser, and
Neilson 1977; Parmelee, Bernstein and Neilson 1978; Neilson
1983 cited in Pietz 1987 and Hemmings 1984; Maxson and
Bernstein 1984; Heimark and Heimark 1984; Pietz 1986, 1987).
Here, we provide observations to add to existing data on the
status and productivity of bird populations of the Palmer Sta-
tion area. We compare reproduction in the Palmer populations
to that observed in previous years and to that of other antarctic
and subantarctic colonies of these species. In January 1989, an
oil spill occurred near Palmer Station and resulted in a com-
plete reproductive failure in the south polar skua population
(Eppley and Rubega 1989). The impact of oil on the south polar
skuas was documented in detail in a previous publication (Ep-
pley and Rubega in press). In this paper, we focus on repro-
duction prior to the oil spill.

In 1988-1989, there were at least 260 breeding pairs of kelp
gulls and 320 breeding pairs of south polar skuas. Both gulls
and skuas nested in small colonies (generally fewer than 50
pairs) on several islands and peninsulas within 5 kilometers
of Palmer Station. We monitored 44 kelp gull nests in three
colonies on a daily basis between 5 December 1988 and 11
January 1989. Observations on kelp gulls began late in the egg-
laying period and extended until the oldest chicks were within
2 weeks of fledging; at this time the youngest chicks were
about 50 percent of adult weight. We stopped entering the
colonies at this time to minimize disturbance: the large, mobil
young flee when approached, creating confusion and aggres-
sive interactions among birds in the colony. We monitored 53
south polar skua nests in three colonies on a daily basis be-
tween 30 December 1988 and 19 February 1989. Observations
on south polar skuas began late in incubation and were ter-
minated when the last skua chick died following the oil spill.

During daily nest checks, we recorded the nest contents,
banded newly hatched chicks, weighed chicks, and identified
the prey in chick regurgitations. Chick ages (+ 12 hours) were
estimates based on the development of the chick during our
daily check compared to that of known-age (+1 hour) chicks
hatched in the lab. Numbered latex bands (racing pigeon counter
marks) were used to identify individual chicks; these were
removed at the end of the study. Chicks were weighed (+ 1
gram) with Pesola scales. When we found dead chicks, we
inspected the carcasses for signs of injury or disease. We as-
sumed chicks starved if no other causes were apparent and
chicks had not gained a typical increment of weight just prior
to death. Chicks were assumed dead if they were missing for
three consecutive nest checks.

We compared reproductive parameters between Palmer
populations in 1988-1989 to those from other sites and years.
For parameters without variance estimates, we simply com-
pared the values of parameters. For parameters with variance
estimates, we erected 95 percent confidence intervals (1.96 x
standard error, Sokal and Rohlf 1969); if published mean values
fell within the confidence intervals for our data, we concluded
that the values were not significantly different.

The timing of breeding for kelp gulls (table 1) was similar
to that observed by Parmelee et al. (1977) (egg-laying 12 No-
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Table 1. Reproductive parameters of kelp gulls and south polar
skuas at Palmer Station, 1988-1989.

Kelp Gull	South Polar Skua

Phenology:
Egg-laying

Range	 11 Nova to 21 Dec	2 Decb to 5 Jan 
Peakc	25 Nova	 1 Jan 

Hatching
Range	 7 Dec to 3 Jan	30 Dec to 2 Feb
Peak	 21 Dec	 29 Jan
Mean	 20 Dec + 6 daysc	17 Jan + 11 daysd

Reproductive success:
Clutch size
(eggs per nest)	 2.6	 1.4e

Hatching success
(chick hatched per egg)	83% of 113	66% of 77

Chick survival
(chicks surviving to last
check per chicks
hatched)	 83% of 94	 0 of 51

Productivity
(chicks surviving to last
check per nest)	 1.8

a Estimated using hatching dates and an incubation period of 27 days
(Watson 1975); we observed incubation to last 26 days (n = 1).
b Estimated using hatching dates and an incubation period of 28 days
(Young 1963).
C Peak is the date with the largest number of events (i.e., eggs laid or
chicks hatched).
d Standard deviation.
e These are minimum estimates, some eggs may have been lost between
laying and our first nest check.

vember through 18 December). Clutch size (table 1) was also
similar to previous observations (2.6 eggs per nest, Parmelee
et al. 1977) and larger than that observed among kelp gulls at
Marion Island in the subantarctic or in South Africa (1.9-2.1
eggs per nest, Williams, Cooper and Hockey 1984). Egg mor-
tality at Palmer in 1988-1989 was low (table 1). Causes of egg
mortality were: infertility (44 percent), egg loss (predation pre-
sumably by other gulls or skuas, 39 percent), damage during
incubation (11 percent), and death during pipping (6 percent).
Chick mortality was also low (table 1). The prime cause of
mortality was starvation and accounted for 38 percent of the
chick deaths; 13 percent died as a result of injuries sustained
while in neighboring territories. In half of the deaths, the cause
was unknown or no carcass was found. Chick loss was con-
centrated among second and third chicks: only two first-hatched
chicks were lost. Growth rates (0-20 day) of kelp gull chicks
at Palmer Station (figure) were not significantly different at
Palmer in 1988-1989 than those reported for Marion Island
and South African colonies (Williams et al. 1984). In 1988-1989
kelp gulls fed their chicks predominantly on krill, limpets, and
fish (table 2). Overall productivity was high among Palmer
Station kelp gulls, averaging 1.8 chicks per nest. The number
of young surviving through fledging cannot be estimated from
these data. Any measure of fledging success in 1989-1990 would
have been biased by oil pollution and its effects on potential
predators and prey.

In 1988-1989, the timing of breeding in south polar skuas
(table 1) was similar to that observed at Palmer in 1979-1980
by Pietz (1987) and at Signy Island (Hemmings 1984), but it
was about 2 weeks later than reported for this population by
Parmelee et al. (1977) and by Pietz (1987) for 1980-1981. Clutch
size was smaller in 1988-1989, with 42 percent of the nests
containing 2 eggs rather than 88 percent which is typical for
this population (Pietz 1987). Hatching success (table 1) was
similar to previous values at Palmer (Neilson 1983 cited in
Hemmings 1984, Pietz 1987), and Signy Island and was gen-
erally higher than other at other colonies in the Antarctic and
subantarctic (Hemmings 1984). Identified causes of egg loss
were flooding of the nest (24 percent), infertility (24 percent),
predation (16 percent), and death during pipping (12 percent).
Growth rates of skuas in 1988-1989 (figure) were similar before
and during the oil spill (Eppley and Rubega in press), and

Table 2. Percentage of occurrence of different prey types in
chick regurgitations.

Kelp gull	South polar skua

Number of samples examined	46	 26
Krill	 59%	 62%
Fish	 7%	 58%
Limpets	 37%	 -
Seaweed	 8%	 -
Isopods	 2%	 -
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therefore, have been combined. Skua growth rates in 1988-
1989 were not significantly different from those at Palmer for
1980-1981 (Pietz unpublished data) but both appear to be lower
than those seen at Signy Island and Cape Hallett (figure 5,
Hemmings 1984) and at Palmer in 1979-1980 (Pietz unpub-
lished data). In 1988-1989, krill and fish were the predominant
items in south polar skua chick regurgitations (table 2). This
observation differs from previous seasons when fish were the
main prey of south polar skuas and krill accounted for less
than 15 percent of their diet (Pietz 1987).

Although the reproductive parameters for south polar skuas
in 1988-1989 were within normal values, the population suf-
fered a complete reproductive failure. In some previous years,
food shortages increased sibling aggression and intraspecific
predation, leading to reduced reproductive success (Pietz 1987).
However, in contrast to these years (Parmelee et al. 1978; Pietz
1986), in 1988-1989 south polar skuas were frequently ob-
served feeding near their colonies. This continued inshore for-
aging, apparently normal chick growth rates and prevalence
of mortality in single chick nests suggest a different mechanism
for the mortality in 1988-1989. The mortality among first-hatched
skua nestlings was highly compressed in time and coincided
with the oil spill. We suggest that exposure to oil caused a
short-term disruption of normal parental attendence behavior.
This exposed the young to fatal intraspecific aggression, the
only cause of mortality observed after the oil spill (Eppley and
Rubega 1989 in press).

This research was supported by National Science Founda-
tion grant DPP 87-16005 to A.F. Bennett. We thank the people
of Palmer Station for their kindness and support throughout
our field season. We thank Bill Fraser for help in the field and
many enlightening discussions. We are grateful to Pamela Pietz
for her willingness to share with us her unpublished data and
her experience with south polar skuas.
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Bird observations
at Seymour and Cockburn islands
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Byrd Polar Research Center
Ohio State University

Columbus, Ohio 43210

During the course of geologic fieldwork on Seymour and
Cockburn islands in 1986-1987 and 1989, observations were
made on the occurrence of nesting sites of various birds.

Sir James Clark Ross, L. Crozier, J.B. Hooker, and others,
landed on Cockburn Island on 6 January 1843. They found a
large colony of Adélie penguins, cormorants (blue-eyed shags),
and snow petrels. Ross and his party were struck by the rel-
ative abundance of vegetation and Hooker noted in particular
the lichen Lecanora miniata (later reassigned to Caloplaca hookeri)
which ". . . grows nowhere else in such profusion; a circum-
stance which may arise from its preference for animal matter;
the penguin rookery of Cockburn Island, which taints the air

by its effluvium, being, perhaps, peculiarly congenial to this
lichen" (Ross 1847, p. 339). The penguin rookery is still oc-
cupied and cormorants were seen although not nesting birds;
however, neither snow petrels nor their nests were observed
during the brief visit made to Cockburn Island in January 1987.

The Adélie penguin rookery near Penguin Point, possibly
the most southerly on the east side of the Antarctic Peninsula,
was probably first visited by Captain C.A. Larsen and two
members of the crew of the Jason on 18 November 1893 (Larsen
1894).

Dominican gulls and antarctic terns are the birds most com-
monly seen on Seymour Island. Dominican gull nests were
noted near the shore southeast of Cape Wiman (figure). Ant-
arctic tern nests, on the other hand, are much more widespread
and were seen near Cape Wiman and at a number of localities
south of Cross Valley. The terns apparently prefer to nest on
the concretionary sandstones of the Lower Tertiary (Paleocene)
Sobral Formation. The concretions, which are up to 1 meter
across, are commonly rather friable; thus the concretions break
up readily and the ensuing rubble of smaller blocks and loose
sand seems to provide particularly suitable nesting grounds.
Other nesting areas are likely to be present on Seymour Island.

Geologic fieldwork was supported by National Science
Foundation grants DPP 85-19080 and DPP 87-16258.
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