
The role of krill (Euphausia superba) in antarctic ecosystems
has received much attention. It has been widely contended that
"the increased availability of krill, due to the large-scale reduc-
tion in whale stocks. . . [has] permitted increases in the popu-
lation of other krill-eating predators, including penguins"
(Croxall and Kirkwood 1979, page 180). While data on penguin
populations have been interpreted as being consistent with this
view (Croxall and Kirkwood 1979), the reliability of historical
data and of assumptions regarding the importance of krill in the
diet of certain species (Ainley, O'Connor, and Boekeiheide
1984; Jehl 1985) are open to examination. Nevertheless, dis-
covering, censusing, and monitoring penguin colonies is a mat-
ter of priority in polar research (SCAR 1979).

On 30 November 1984, Jehl was able to spend 4 hours ashore
on Paulet Island (63°35'S 55°47'W), a small island at the north-
western corner of the Weddell Sea (figure 1). A large colony of
Adélie penguins (Pygoscelis adeliae) was known to occur there,
but it had never been censused. The only published estimate
was by Andersson (1905, cited by Croxall and Kirkwood 1979),
who thought it contained several hundred thousand birds.
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colony on Paulet Island, Weddell Sea

birds nested on ridges paralleling the shore, he determined the
number of birds in a column perpendicular to the beach and 1
meter wide and paced the length of the colony. Additional
estimates were made from hilltops overlooking the colony areas
(figures 2 and 3). Finally, he circumnavigated the island in a
Zodiac boat to be sure that all nesting locations had been count-
ed. Photographs of the major subcolonies, counted indepen-
dently by S. Hawkins (on file at Hubbs-Sea World Research
Institute), provided a check on the reliability of field estimates.
Field estimates indicated that there were 54,200 ± 10 percent
nests in the colony. A similar figure (53,500) resulted from a
study of the photographs. Because of foreshortening in the
photographic field, Jehl considers these estimates to be con-
servative by about 10 to 15 percent.

iyt	-

nr

AW

?-

Figure 2. View of Adélie penguin cology on Paulet Island (see figure
1 for orientation).

On 23 December 1984, Todd was able to land at the colony,
which was well along with most nests containing two chicks of
10 to 14 days age; many birds were still incubating. Due to the
lack of snow and the reproductive stage of the colony, which
included many birds moving back and forth into the rookery
area, he was unable to make a precise estimate but thought that
the colony might contain as many as 75,000 pairs. We suggest
that a total population of 60,000 ± 5,000 pairs is the best estimate
of abundance.

It is inherently difficult to determine the size of large aggrega-
tions of colonial birds, and some problems peculiar to penguins
have been discussed by Croxall and Kirkwood (1979). In at-
tempting to interpret historical data, it is important to recognize
that few of the early antarctic explorers made any serious at-
tempt to determine colony sizes accurately and that many pub-
lished estimates have been based on the impressions of persons
with no compelling interest in the subject, who have gone
ashore briefly for other reasons. In that light, it is interesting to
note that 55 passengers on the November trip, whose scientific
training varied from none to great, tended to greatly overesti-
mate the size of the Paulet Island colony (x = 394,000 pairs, S. D.
453,000, range 4,210 to 2,845,000); there were only 15 estimates
of less than 100,000 pairs. The degree to which the accuracy and
variability in these estimates may parallel those made by casual
observers in former years is a matter of conjecture.
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Figure 3. View of Adélie penguin colony on Paulet Island (see figure
1 for orientation).

Two other aspects of the colony were notable. First, despite its
size, there were virtually no predators in attendance. We each
saw only 1 or 2 pairs of snowy sheathbills (Chionis alba) and the
same number of brown skuas (Catharacta skua lonnbergi), and
neither of us saw any evidence of egg predation, which is
conspicuous in colonies where avian predators are more abun-

dant. Mammalian predators were also uncommon. Jehi saw a
maximum of five leopard seals (Hydrurga leptonyx), most resting
on floes in areas slightly removed from the penguins' main
egress sites; Todd saw none.

Second, unlike many colonies elsewhere on the Antarctic
Peninsula, the one on Paulet was essentially continuous and not
divided into discrete subcolonies. Furthermore, thousands of
birds were nesting on very steep hillsides in habitats that are
typically occupied by chinstrap penguins (Pygoscelis antarctica).
Evidently, the Adélies occupied all of the area that was suitable
for nesting at the start of the season. This suggests that nest site
availability was the major factor regulating the size of the colony
in the 1984 - 1985 season.

We are indebted to T.C. Swartz and Werner Zehnder of So-
ciety Expeditions and Capt. Hasse Nilsson of the MIV Lindblad
Explorer for assistance and support of this study, and to Sally
Hawkins for her painstaking counts of the photographs. This
article is a contribution from the Hubbs-Sea World Laboratory at
Sea Project.
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Much emphasis has been placed on the abundance and
growth rate of those species of birds and seals that feed on krill.

However, population growth has been impressive, at least at
South Georgia among those species—elephant seals, Mirounga
leonina, and king penguins, Aptenodytes patagonicus—t hat do not
feed on krill and that forage in midwater to deep depths. This
fundamental difference, as well as several other striking dif-
ferences in king penguins compared to other penguins, prom-
pted continued work on this remarkable species (figure).

This study was an extension of a preliminary project begun in
February 1980 at Schleiper Bay, South Georgia (Kooyman et al.
1982). The objectives of the present study were to determine the
energy consumption rate of foraging trips and to divide the total
energy cost into the component parts of resting and swimming.
In addition, the foraging success will be estimated from the
energy consumed minus the energy returned to the colony.
Feeding behavior was determined by analyzing the dive dept
frequencies and determining the type of prey.
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