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teeply inland. The nesting area is about 1 to 1.5 kilometers
w ide by about 0.5 kilometer deep. The nests were on widely
teparated ridges (figure 2). When we visited the site on 14
December, it was suffering from a recent heavy snowstorm.
Many birds were head deep in snow, and many nests were
waterlogged and had been abandoned. We estimated approx-
imately 10,000 active nests, including those that had been
abandoned. There were no chicks. Skuas were numerous and
undoubtedly nested in the area, although we saw no eggs.

3. Mathewson Point (74°17'S. 132°30'W.), also on
Shepard Island, is a large exposure of several levels. The
lower level is perhaps 10-15 meters above sea level, the sec-
ond level some 30-40 meters above the lower, and the third
level, 30-50 meters above the second. The third level consists
of small shelves and ledges on the light-colored basaltic ridge
that rises steeply above the rookery. A steep slope between the
second and third level has penguin nests on parts of it. The
Mathewson Point colony was remarkable for the thin dis-
tribution of nests, with nest-bearing ridges on the first and
second levels widely separated in many isolated groups of
one, two, or three nests. All nests on the basalt ledges were in
small groups. The attrition rate from skuas may be very high.
The nesting area is roughly 2 kilometers wide by 0.75-1.5

kilometers deep. We estimated about 30,000 active nests. On
my 2 December visit, there were no chicks. Skuas were
numerous and protested our presence, but they had no eggs.
A second group visiting the colony on 12 December reported
skua eggs, but no penguin chicks.

On 2 December the penguin colony was suffering from
the effects of a severe snowstorm. Many birds were partially
buried, and many eggs had been abandoned.

4. Cape Burks (74°45'S. 136°50'W.) is reported on some
maps to have a penguin colony. We visited the area on 24
November 1977 and found no penguins nor any evidence that
penguins had ever been there. It is likely that the sea off Cape
Burks is never free of fast sea ice.

Snow Petrels (Pagodroma nivea). Snow petrels were seen at
all the steep and bluff-like exposures we visited on Marie
Byrd Land, but the only nesting birds we actually saw were in
the Perry Range (74°55'S. 134° 15'W.), where they were nest-
ing in the rubble of fallen boulders at the base of a 200-300
meter cliff. Two nests observed on 3 December apparently
had no eggs, but on 14 December, three nesting birds were
seen, each with one egg. (figure 3).

These field observations were made during research sup-
ported by National Science Foundation grant DPP 76-20056.
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The final field phase in the establishment of an "ar-
tificial" high antarctic penguin colony took place in Novem-
ber 1977, when F. Todd, Scott Drieschman, Frank Twohy,
and Don Goldsberry collected 40 pairs of Adlie penguins
and 20 emperor penguins (Aptenodytesforsteri). The penguins
were airlifted via chilled C-141 from Ross Island to San
Diego, California, using the same transport techniques of the
previous season (Todd, 1977). Modification of acclimation
and husbandry techniques resulted in a substantial decrease
in mortality, from 30 to 1 percent. The experimental freezer
unit in San Diego was expanded to accommodate the new
penguins; it now measures 24.4 meters by 10.68 meters. An
additional 3.66 by 2.46 by 1.22 meters pool has been pro-
vided, and 3,500 kilograms of finely flaked snow is produced
daily within the unit.

In October, the Adlie penguins brought up the previous
season commenced courtship. The timing and sequence of all
courtship and breeding activities coincided with the behavior
of the penguins at the Cape Crozier rookery. Fifteen of 34
eggs ultimately hatched, and a significant amount of
parent/chick behavior was documented.

One important facet of the program was to determine
whether or not polar penguins could be hand-raised from the
egg. If future research requires captive colonies of penguins
that usually inhabit subantarctic regions, it would be easier to
move 100 penguin eggs in a 1 by 1 meter box than to move
adults. Hence, 80 Adélie eggs were transported to San Diego
in specially designed field incubators in which a temperature
of 36°C was maintained. Sixty-seven of these eggs hatched.
An artificial diet had previously been prototyped on newly
hatched Leach's storm petrels (Oceanodroma leucorhua). These
petrels proved to be excellent test birds because, Like
penguins, their young are fed by regurgitation.

The average hatching weight of the Ad€lie chicks was 83
grams. They exhibited three distinct color phases: uniformly
dark charcoal, almost white bodies with dark heads, and a
color intermediate between these two extremes. However, by
the time the chicks produced their second coat of down, all
were uniformly dark.

Hand-feeding large numbers of penguin chicks four or
five times a day with a syringe was a messy, time-consuming
task.. The problem of identification was solved by tying
different color combinations of embroidery thread around
one flipper of each chick, but this required changing every
few days as the chicks grew. Birds were weighed before and
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after each feeding, and a chick's weight determined the
amount it was fed. A certain percentage of chicks did not
begin gaining weight immediately, and we were able to pre-
dict their demise merely by examining the growth graphs.
Some chicks were vigorous at hatching; others were not. The
weaker chicks may have hatched from eggs set along the sides
of the field incubators, thus possibly exposing them to greater
temperature variances. It is possible that these subtle tem-
perature changes were not significant enough to affect
hatchability, but did affect viability.

A pair of adults having a chick in the experimental unit
was selected as a control pair, and a television camera was in-
stalled for 24-hour-a-day monitoring. Much of the data ob-
tained from this pair was used to develop the hand-rearing
techniques.

At 3 weeks of age, the chicks were deprived of heat and
chilled to 12.5°C. Huddling and creche behavior was noted.
The chicks were offered semisolids at this stage. At 5 weeks of
age, they were transferred to a rearing corral on the ice in the
research freezer, where their appetites improved considera-
bly. The chicks began to consume ice as soon as they were ex-
posed to it. By the end of the sixth or seventh week, they were
90 percent feathered and weighed in excess of 2,800 grams.

During the course of the rearing period, some very in-
teresting behavior was noted. For example, if a downy Adflie

left the security of the rock nesting pallets and ventured onto
the ice, numerous emperor penguins would race over and at-
tempt to brood it on the tops of their feet. This resulted in at
least one chick death. Forty chicks were reared to fledging
size. These young birds are extremely important because
now, for the first time, the population contains birds whose
ages are known.

The encouraging results of the 1977-78 season suggest
that captive propagation of Adlie penguins is feasible. The
next phase will emphasize the breeding of the emperor
penguins. Courtship activity has already been observed.

This project was partially supported by the National
Science Foundation contract DPP 76-20746 to Hubbs/Sea
World Research Institute.
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During RIv Hero cruise 78-lB, February 1978, landings
were made at a number of places on eastern JoinviHe Island

(63015'S.55045'W.) and the offshore islands to the north and
east (map). The breeding colonies observed are listed in the
table.

No attempt was made to estimate numbers of birds or the
density of nests. Adlies are particularly numerous on Patella
Island, on the promontories and islands on the east side of
Ambush Bay, and on those Danger Islands that were visited
(except for Darwin, which has very steep sides). It is likely
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