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This was a continuation of the previous year's project on
the measurement of several physiological variables related to
diving (Kooyman et al. 1988). Procedures were similar except
that one station served for both studies of the penguins and
seals. Ice conditions were also different. The sea ice at the
station was 2 meters thick, with an equal amount of platelet
ice attached to the bottom of the ice. Most of the platelet ice
had disappeared by 5 December. The phytoplankton bloom
occurred on 9 December, and visibility from the sub-ice cham-
ber decreased to 1 or 2 meters, which made the chamber use-
less. Metabolic rates of both the seals and penguins were
obtained by measurement of oxygen gas concentration changes
under a plexiglass dome sealed to the water surface. In this
flow-through system, the difference between ambient oxygen
concentration and that inside the dome was determined with
an AEI oxygen analyzer, while the animal was at the surface
breathing air.

Other physiological variables measured, such as muscle tem-
perature and heart rate, were obtained by means of a sub-
mersible microprocessor. The microprocessor was interfaced
with appropriate transducers and attached to the back of the
animal.

The seals dived readily under the experimental conditions.
Metabolic studies of the seals were completed. The preliminary
analyses show that the seal's metabolic rate was low, not much
more than 50 to 100 percent above the predicted resting met-
abolic rate, for all diving activities. A thermistor placed in the
propulsive muscle measured muscle temperature. Preliminary
results indicate little temperature change during the dive.

The emperor penguin studies were procedurally different
from the seal work in regard to experience. The birds were
held for several weeks. During that time, the birds gained
weight, because they readily took hand-offered fish as well as
those they captured on feeding dives below the ice. Several
birds dived at a time, and they were given almost continuous
access to the dive hole (figure). During the time we held them,
they readily dived below the ice. At times they made dives
over 10 minutes. All dives were shallow, and we assume from
indirect evidence that they fed exclusively on Pagothenia horch-
grevinki.

Similar physiological variables to those of the Weddell seal
were measured. Preliminary analysis indicates that heart rates
during 4- to 6-minute dives were only slightly lower than rest-
ing heart rates. Also obtained during these studies was muscle

The six experimental birds concluding their "conference" and pre-
paring to make a dive. (Photo by G.L. Kooyman.)

temperature, cardiac output at rest, and swim velocity. In ad-
dition, four emperor chicks were collected at Cape Washington
and returned to San Diego. At the time of their collection, their
masses ranged from 6 to 10 kilograms. At present (July), their
masses are between 20 to 25 kilograms; equal to lean adults.
These chicks are now involved in a series of metabolic studies.
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