
The penguins reacted to geometrical figures as
strongly as they did to bird models. Their response
seemed directly proportional to the size of the models.
In the course of the breeding season, the response
intensity increased, particularly from the late incuba-
tion period (late November) to the "guard stage,"
after the hatching of the chicks (late December).

The study was supported by NSF grant GA-14220.
Richard T. Paul and D. Andrew Saunders assisted in
the field and continued the work after the departure
of the principal investigator.
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time-lapse cameras. Eventually, it is hoped that the
rate of embryonic development can be estimated by
correlating recorded temperatures, incubation activi-
ty, and the development and temperature curves de-
termined in laboratory experiments.

Some of the factors under consideration which
may cause penguins to expose their eggs are: (1)
various levels of brooding experience, possibly related
to age; (2) the effect of social structure and inter-
actions of individuals; and (3) the effect of human
disturbance. Three time-lapse 8-mm movie cameras
were set up in different colonies within one area of
the rookery. From October 4 till December 28,
1969, these cameras were operated continuously at
1 to 2'/2 frames per minute to yield 2,100 feet of
film for analysis. The strip-chart recorders did not
arrive at Hallett until late in the season, so nest-
temperature data are available only for the period
December 4-21, 1969, from one experienced brooder.

Hopefully, correlation of these data will provide
insight into adaptation of incubation processes in
cold climates, and enable evaluation of incubation
behavior essential for successful incubation.
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Two related studies of the embryonic development
of the Adélie penguin were done at Hallett Station
during the 1969-1970 season. One was a continua-
tion of studies initiated in November, 1968, to deter-
mine the rate and the upper and lower limits of de-
velopment at different temperatures under artificial
incubation. This season, we found that the upper and
lower limits are close to those established for do-
mestic chicken embryo development. For this incuba-
tion study, 150 first eggs were taken. (Observation
of each nest from which an egg was taken showed
that a replacement egg usually was laid.)

The second study was designed to: (1) correlate
the incubation intensity of Adélie penguins with de-
velopment of the embryos; and (2) determine innate
behavior and external disturbances which expose
the egg and thereby reduce incubation efficiency. The
technique for this study was to monitor egg and
nest temperatures with continuously recording ther-
moprobes, and simultaneously sample and record
major movements of the incubating penguins with
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The USARP birdbanding program continued, for
the ninth consecutive season, a long-term study of
the ecology and behavior of Adélie penguins
(Pygoscelis adeliae) and south polar skuas (Ca-
tharacta maccormicki) at Cape Crozier, Ross Island
(Sladen et al., 1966, 1968a; Wood et al., 1967; Le-
Resche et al., 1970). Wilson House was occupied by
the Johns Hopkins party from October 19 to Febru-
ary 11. Blizzards were more frequent than in any
other season, with 9 days of winds exceeding 100
mph and 27 days of winds over 50 mph. The bliz-
zards caused mortality of both Adélie and skua chicks
and prevented adult skuas from foraging, but they
were also beneficial in that they periodically moved
the pack ice away from the rookery, giving Adélies
ready access to the sea and food supplies.

This season, 1,342 Adélies banded as chicks during
the first 8 years of the study were observed through-
out the rookery. In two study areas that were closely
followed, 8% of 157 3-year olds bred, 35% of 127 4-
year olds, 57% of 88 5-year olds, 76% of 51 6-year
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