1
long lines or trawls, at depths of less than 75 m were
relatively unsuccessful. However, fishes were caught
at about 100 to 200 m. All these specimens were ripe,
unspawned females. This year it was possible to extend the fishing to later in the summer. From January
26 to February 8, eight unspawned females were
caught on lines in shallow water (10 to 25 m) in or
near Arthur Harbor. In the same area from February
15 to 19 four spawned-out female specimens were
caught. No unspawned specimens were taken during
this latter period. These observations tend to indicate
that C. aceratus migrates to shallower in-shore waters
f spawning during the late summer. The fact that
thales were never caught on baited lines indicates that
tiey may show nesting and/or territorial behavior.

Effects of deep dives
on penguins and blue-eyed shags
G. L. KOOYMAN
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Scripps Institution of Oceanography
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Adélie penguins appear to feed far offshore, diving
observations were limited. Gentoo penguins commonly
feed near shore in the vicinity of the Port Lockroy
rookery, and observations on diving times and type
of food were possible. Similarly, shags feed near
Palmer Station and Cormorant Island, and observations were made in both places on food, dive times,
and depths. The gentoo appeared to be feeding on
a type of amphipod occurring in shallow water. The
shag was taking mostly fish, many of which are bottom
dwelling species.
In the laboratory a diving chamber was used to
simulate both surface dives and deep dives. Hydrostatic pressures equivalent to nearly 70 m depth were
reached in some dives. During the dives heart rate
was recorded continuously, arterial blood samples
were collected intermittently at various pressures, and,
from one bird, air sac samples were obtained. Oxygen,
carbon dioxide, and nitrogen gas tensions of the blood
were measured as well as pH and lactic acid. Preliminary interpretation of the data suggests that there
is continuous gas exchange between the blood and
lungs during all dives and at all depths. In fact, predive ventilation on pure oxygen greatly extended the
breath-hold ability of the birds due to continuous
diffusion of oxygen from the air sacs and lungs to the
blood.
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Observations and measurements on diving depth of
birds are uncommon. It has been determined that the
emperor penguin and some species of duck and loon
dive deeply (Kooyman et al., in press; Schorger,
1947). Because the respiratory system of birds is quite
different from that of mammals, consisting of a proportionately larger gas volume due to the presence of
air sacs, the effect of hydrostatic pressure on gas cavity
equilibration and blood gas tension is of particular
interest.
Adélie and gentoo penguins, Pygoscelis adeliae and
P. papua, and blue-eyed shags, Phalacrocorax atriceps
(see cover), were observed in the field and studied in
the laboratory to determine certain behavioral and
physiological characteristics of their, dives. Since
July—August 1971

Limnological investigations
at Palmer Station
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During the austral summer of 1970-1971, several
meltwater lakes and ponds in the vicinity of Palmer
Station, Anvers Island, were revisited to resume
limnological research begun the previous summer season by Bruce C. Parker and Gene L. Samsel and continued in the laboratory at home. Emphasis was given
to the effects of limiting nutrient factors upon algal
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