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Figure 2. Seawater depth and average seal heart rate were recorded
each 30 seconds by the diving computer during free diving of
monitored Weddell seals. [Heart rate (HR) is measured in beats per
minute (bpm).]

Although depth and ECG were recorded on four seals, one
seal far surpassed all others in the quality and quantity of data
produced, and the majority of our data came from this seal. This
seal had heart rate and depth recorded every 30 seconds for

over 94 hours, providing a total of 22,700 data points. During
this time the seal produced a wide variety of dive lengths and
depths; the longest dive was 52 minutes and the deepest was
486 meters. Figure 2 provides a sample of heart rate and sea-
water depths during free diving. With each submersion a bra-
dycardia was evident.

We also used our diving computer to control other undersea
measurements. In addition to heart rate and depth measure-
ments the computer initiated and controlled an aortic blood
sampling roller pump. We obtained 40 arterial blood samples
during undersea free diving at depths up to 350 meters.

This research was supported by National Science Foundation
grant DPP 81-00212.
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Research on McMurdo Sound's Weddell seal population con-
tinued in three main areas during the 1982-1983 field season.
(1) Tagging and census work provided the long-term focus for
our population dynamics research at McMurdo Sound. (2) A
study was made of concurrent distribution of seals and a con-
spicuous prey species, the antarctic cod (Dissostichus rnawsoni),
which may be an important food source to breeding adults
during the nonbreeding season (Calhaem and Christoffel 1969).
(3) The distribution and behavior of juvenile seals (less than 5
years old) were studied to understand age-class interactions
and their effects on population dynamics.

Population demographic studies continued with tagging of
all pups born in the 1982-1983 season and retagging of adults
and subadults that had lost a single tag; an effort to increase the
proportion of tagged adult males to make our population esti-
mates of that group more precise was successful. Seven cen-
suses were conducted and the results indicate a population size
of around 650 adult-size females and over 200 adult males. Pup
production this season was 385. These figures are comparable
to those of the last 3 years and indicate a fairly stable population,
though it is much reduced from the 1960's and early 1970's
(DeMaster 1978; Siniff et al. 1977; Stirling 1969). Harvest of seals
by the New Zealand Antarctic Research Programme was re-
duced to 36, and their cooperation made material from the kill
available for analyses of age structure and genetic composition
of the population. Electrophoretic analysis of that material was
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Figure 1. Radio transmitter attached to the pelage of a weaned
Weddell seal pup.

conducted at the Savannah River Ecolog y Laboratory in April
1983 and the results are in preparation.

This season we surveyed locations in McMurdo Sound to
compare the distribution antarctic cod and seal population. A
series of holes was drilled, each was fished for a 24-hour period
between late October and early December, and the distribution
of cod was compared to seal distribution and bathymetric
characters. Not surprisingly, cod concentrations were well re-
moved from breeding seal colonies. Additionally, seal scats
collected at the same time from various areas both in and away
from the colonies show greater predation by seals on small fish
and crustaceans than on cod. Small, midwater fish dominated
stomach samples from seals killed by the New Zealand Ant-
arctic Research Program as well (Dearborn 1965 and this study).
The paucity of cod remains in scat and stomach samples does
not preclude interaction between the two species. The exclusive
distribution of Weddell seals and antarctic cod suggests (1) that
seals are effectively depleting the cod population from local
areas (2) that cod avoid seal concentrations, or (3) their pre-
ferred habitats simple do not overlap at this season.

The distribution of adult and subadult age classes in
McMurdo Sound was studied by aerial survey transects and tag
sightings in areas removed from the breeding colonies. Segre-
gation by age in this population has previously been noted on a
small scale in late summer (Stirling 1969). Transects showed

Figure 2. Sue Braun and Ward Testa prepare a glue-on pelage trans-
mitter for a weaned Weddell seal pup in Erebus Bay.

substantial concentrations of 1-3 year old seals near the edge of
fast ice. We suspect that conditions in this area are quite dif -
ferent from those further from open water where adults are
more common, and such factors as predation by killer whales or
prey availability may affect survival of these two segments of the
population differently. The possible social basis of this segrega-
tion is being studied. Also, the incorporation of weaned pups
into the subadult population in late summer is being studied by
means of radio-telemetry (see figures 1 and 2).

This research was supported by National Science Foundation
grant DPP 80-20097.
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