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Behavioral and ecological
adaptations in pygoscelid

penguins

D. MULLER-SCI-IWARZE, W. TRIVELPIECE and N.J.
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The objective of our work was to determine if and how
sympatrically breeding pygoscelid penguins partition critical
resources, i.e., time, breeding habitat, and food. During the
1977-78 field season, we collected a second season's data on
breeding success, predator-prey dynamics, interspecific in-
teractions, breeding habitat, food utilization, and rate of chick
growth of three pygoscelids.

From 1 November 1977 to 20 February 1978, W. Tn-
velpiece and N.J. Volkman stayed at the Polish Academy of
Sciences, Henryk Arctowski Research Station, in Admiralty
Bay near Point Thomas, King George Island, South Shetland
Islands (62°10'S. 58°30'W.).

In Admiralty Bay there are two rookeries, Point Thomas
and "Llano Point," (unofficial name) with breeding
penguins of all three pygoscelid species-the Adflie penguin
(Pygoscelis adeliae), the chinstrap penguin (P. antarctica), and
the gentoo penguin (P. papua).

Egg-laying began about 10 days later in 1977 than in
1976, probably because of unusually heavy sea ice during the
1977 austral winter. Ad€lies began egg-laying in late October
(exact dates unknown due to late arrival of investigators),
chinstraps on 19 November and gentoos on 7 November.
Peak egg-laying dates for Adélies and gentoos were 2 weeks
apart; those of gentoos and chinstraps were 8 days apart. A
similar spacing of egg-laying dates was observed during 1976.

We studied the food utilization in collaboration with Piotr
Presler, biologist at the Polish Academy of Sciences and Lodz
University. Whole and partial stomach samples were col-
lected throughout the breeding season. Euphausia suberba con-
stituted 99.7 percent of the diet of P. adeliae and P. antarctica by
volume, and fish and amphipods comprised the remaining
0.3 percent. P. papua stomachs were found to contain 85 per-
cent E. superba, 14 percent fish, and 1 percent amphipods.
White and Conroy (1975), sampling in the South Orkneys,
also found that E. superba made up nearly 100 percent of the
diet of Adélies and chinstraps. In contrast, they found that
fish constituted 100 percent of the gentoo's diet. The sex,
length, and weight of Euphausia in the stomach samples are
presently being analyzed.

The competition for breeding habitat between Adlie and
chinstrap penguins was monitored for a second season. In the
Pt. Thomas rookery, about 300 of the approximately 750
breeding chinstrap penguins obtained their nest site by ac-
tively displacing established Ad1ie pairs. Observations at
Llano Pt. indicated that about 50 percent of the chinstraps
used nests previously occupied by Adélies. The male
chinstraps arrived 1-4 days before their mates and competed
for nest sites with Adlies. As chinstraps began nesting 15 to
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20 days after the Adlies had begun nesting, the takeover of
nest sites by chinstraps caused Adélie egg losses. Adlies
banded in areas of interspecific competition for nest sites in
1976 showed less nest-site tenacity than Adlies in other col-
onies.

Preliminary analysis of our data indicates that of the three
pygocelids, Adélies and chinstraps have the most similar
resource requirements. These two species rarely breed in the
same rookery (Muller-Schwarze and Muller-Schwarze,
1975) and have very similar displays (Muller-Schwarze and
Muller-Schwarze, in preparation). That direct competition
for breeding habitat has been observed repeatedly is notewor-
thy in that such direct competition for critical resources is
seldom observed. Detailed analysis of our data should allow
us to judge further how similar the niches of the three
pygoscelids are, and also to hypothesize about the cause of the
direct competition between Adélies and chinstraps.

This work was supported by the National Science Foun-
dation through the Office of Polar Programs grant 7515506.
We thank the Polish Academy of Sciences, and in particular
Drs. Rakusa-Suszczewski,Jersak, and Zalewski, for generous
hospitality and assistance on many parts of our research.
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Figure 1. Schematic view of the effect of water on a terrestrial
eye and the effect of air on an aquatic eye.
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Corneal curvature and amphibious
vision in penguins
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Scientists long have been fascinated with the study of the
means by which amphibious vertebrates cope with the optical
problem of moving from air to water or vice versa. The
problem is that the cornea refracts light when it is in air but
not when it is in water. Thus an eye that is adapted for under-
water vision becomes considerably over-refractive (myopic)
in air while a,n aerial eye is under-refractive (hyperopic) in
water (figure 1).

Until recently, scientists believed penguins were visually
adapted for seeing underwater and were therefore extremely

Figure 2. The overall shape of the penguin eye as compared
with that of the typical avian eye. The reduced convexity of

the cornea Is obvious.
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