
dispersion from skua or penguin rookeries to satisfy
their nitrate requirements. It has been demonstrated
that nitrogen-fixing blue-green algae abound in the
dry valleys, so it would seem more logical that the
algae are the source of the nitrates.

Several thousand specimens of S. mollis were col-
lected in the areas we investigated. Those which oc-
curred at the limits of the known range of the spe-
cies in these areas are being subjected to a statistical
analysis to test for intraspecific variability.

Approximately 50 live, adult Adélie penguins
were examined at Cape Royds, Ross Island. Only
one Mallophaga was found on these specimens;
mites were not present. At Cape Crozier, Ross Is-
land, 25 young and 10 adult Adélies that had died
of natural causes were inspected. From these, only
five specimens of the nasal mite Rhinonyssus
sphenisci ssp. shelli Fain and Hyland were found.
From one dead emperor penguin examined at this
locality, one Mallophaga was obtained.

From 51 live skuas inspected at Cape Royds, two
species of Mallophaga and three species of feather
mites were collected. Of the feather mites, one species
may be new to science. Fifteen dead birds were ex-
amined for nasal mites, but none was found.

We examined the heads of 12 Weddell seals of
various ages, but no mites were found on them.

Adélie Penguin Orientation
RICHARD L. PENNEY

Institute for Research in Animal Behavior,
New York Zoological Society

and
Rockefeller University, New York

Experiments on Adélie penguins, conducted on
the Ross Ice Shelf and in other relatively featureless
areas of Antarctica, have shown that penguins rely
upon the azimuth position of the sun and a sense of
time in choosing and maintaining a constant direc-
tion of travel. This ability is thought to have survival
value in steering lost birds to their offshore feeding
grounds, and it may also help them to perform the
remarkable homing feats for which they are noted.
One intriguing question derived from field studies
concerns the source of variability in direction selec-
tion between individuals released at the same unfa-
miliar location: A 30-degree difference has been ob-
served in the departure direction taken by some
birds. Is this difference due to errors the birds
make in determining horizontal angles from the sun,
or is it due to errors they make in estimating

(Photo by New York Zoological Society)

Two of three A délie penguins that were hatched and reared
in captivity.

time? An attempt is being made to answer questions
of this nature through studies of captive penguins.

On November 5, 1966, 14 pairs of Adélie pen-
guins were captured at Cape Crozier. With the as-
sistance of field and flight support personnel, these
birds were returned to the United States for housing
in a specially constructed room which partially sim-
ulates the natural environment of the species. The
majority of the penguins continued to display nor-
mal breeding behavior, and three pairs were success-
ful in rearing three chicks. The behavior and physi-
ology of these captives are being monitored in an
effort to discover rhythms related to their sense of
time. Adults are being trained to perform certain
tasks for food rewards before being tested for direc-
tion orientation in a 21 -m-diameter sun simulator.

Thermal-Metabolic Relationships
in Stenothermal Fishes

ROBERT W. MORRIS

Department of Biology
University of Oregon

A collection of fishes was obtained at McMurdo
Station during the past austral summer. Preliminary
studies of the specimens were conducted at the
McMurdo biological laboratory, and more detailed
analyses are now under way.

What appears to be a major result of this research
is the discovery that the saccular otoliths of Trema-
tomus bernacchii are piezoelectric. Hence, at least in
theory, the otolith constitutes a mechanism that the
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