
The penguins were released by hand one at a time
in varying directions. After the birds had moved off at
least 50 m, their bearings were recorded every 2 min-
utes using a survey transit until they reached a dis-
tance of 170 to 320 m. At the time of the final obser-
vation, the headings of the birds were estimated while
closely observing the birds through the 25X transit
telescope. Estimated headings, when compared to ob-
servations of the tracks of the birds, were found to be
accurate within ± 5 ' . After the final observation, we
immediately drove out to recapture the bird and re-
turned to the release point, measuring the approxi-
mate distance by odometer. A total of 41 releases
was made with 10 birds.

Plotting the headings of the birds with respect to
true direction at the release points revealed no pre-

Shift in departure orientation and mean
vector (dashed arrow) for penguins re-
leased twice in the same day, compared

to the expected shift (solid arrow).

Change in departure orientation for penguins released
twice during the same day.

Time between Expected change in Actual change in
Bird	releases	orientation*	orientation
1	5 hr. 20 mm.	149cw	159°cw
9	3 hr. 55 mm.	107°cw	82°cw
8	2 hr. 20 mm.	67°cw	 70°cw
1	2 hr. 15 mm.	60°cw	 28°cw
3	2 hr. 0 mm.	50°cw	 12°cw
2	2 hr. 40 mm.	72°cw	46°cw
3	2 hr. 40 mm.	73°cw	54°cw
4	2 hr. 20 mm.	74cw	 5°cw
7	2 hr. 35 mm.	72cw	85°cw
5	2 hr. 30 mm.	73°cw	 4°ccw
9	2 hr. 25 mm.	68°cw	65°cw
1	2 hr. 35 mm.	73°cw	65°cw
10	2 hr. 30 mm.	73°cw	53°c'

5 Calculated on the basis of true sun-azimuth motion for local latitude
and the actual time period between releases.
cw	cicckwise
cow	counterclockwise

ferred direction. Headings plotted with respect to an
expected N. 10°E. direction for Antarctica on as-
sumed clock settings (using Cape Crozier time) and
an expected error rate of 30° per hour also showed
no preferred direction. These results indicate either
a complete lack of orientation to the sun or, not
surprisingly, a breakdown in clock synchrony between
birds during transport from Antarctica while confined
under lighting regimes vastly dIfferent from that of
their natural habitat.

Entrainment of a circadian rhythm to a new set of
Zeitgeher takes at least a few days (Aschoff, 1967;
Hoffman, 1965), yet a predictable clockwise change in
orientation should exist for the same bird released on
two occasions just a few hours apart. In 12 of 13 such
repeat releases (see table), the change in direction
selection was clockwise and on an order of magnitude
approximating the expected error rate of 30° per
hour. In the figure, the dashed arrow is the vector
mean for the departure directions, which differs by 22°
from the expected or hypothetical shift in departure
orientation. This difference is not significant when
subjected to appropriate statistical tests (Watson and
Williams, 1956: Stephens, 1962; Batschelet, 1965), in-
dicating that the penguins were indeed orienting to
the sun and making the expected errors. The two
birds which showed the least shift were individuals
which on both releases appeared to be attracted to a
series of white house trailers west of the release site.
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