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In order to extend our previous biobehavioral ob-
servations (1967 and 1968) of sleeping and waking
patterns in human beings, several related studies were
made on the Weddell seal (Leptonycliotes weddelli)
at Turtle Rock, Erebus Bay, near McMurdo Station,
Antarctica, in November 1968, and in the marine
aquarium laboratory at Scripps in La Jolla, Cali-
fornia, in December 1968.

Suitable needle electrodes were hand-implanted in
a mature, 850-lb., nonlactating female confined in a
small pen on the ice and temporarily immobilized
with an intramuscular injection of Sernylan and
TranVet. Her bilateral brain wave and single chan-
nels of her eye movements, cardiogram, muscle tone,
and heart and respiratory rates were electrograph-
ically recorded on magnetic tape continuously for 30
hours through several periods of behavioral sleep and
waking.

A second, similar 30-hour recording was made from
a 12-week-old, 200-lb. female seal pup stranded and
confined in the channel of the marine aquarium labo-
ratory at Scripps. Finally, continuous behavioral ob-
servations of 1 male and 1 fema 1 e Weddell pup in the
ring tank at Scripps were recorded for 48 hours to
determine the spontaneous aflocation of time between
activity, alert inactivity, and behavioral sleep under
natural 24-hour light-and-dark cycles.

At this time it is possible to report only that, during
both continuous summer sunlight on the ice at Turtle
Rock and the 24-hour light-dark cycles at La Jolla,
there are periods of behavioral sleep, alert inactivity,
and active movement interspersed in each 24-hour
period, with no apparent fixed intervals between
cycles. Further, from qualitative inspection only, it is
possible to discern EEG patterns within the sleeping
periods which are closely similar to, if not identical
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with, human patterns classifiable as Rapid-Eye-Move-
ment (REM) and Slow-Wave (delta) sleep, with in-
termediate stages in the non-REM portion. Quantita-
tive analyses of periodic phenomena and sleep pat-
terns remain to be completed.
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This joint project for a preliminary, correlated
biochemical and electrographic study of the phy-
siology of diving asphyxia in the Weddell seal fol-
lowed on earlier work by Kooyman (1966), which
determined the natural diving time and depth of
Weddell seals to be in the order of 40 to 50 minutes
and at least 600 m, and by Elsner et al. (1968),
which determined circulatory changes in the pregnant
female seal and fetus during diving asphyxia.

Since the extreme sensitivity to hypoxia of the
mammalian brain makes 6 to 8 minutes the outer
limit for breath holding without irreversible brain
damage in man and in most terrestrial mammals, it is
of interest to understand brain tissue response in the
marine mammal, where natural dive times are in-
creased by a factor of 10.

Using deep intramuscular injections of succinyl
choline chloride, which produces extremely long (up
to 3 hours) periods of respiratory paralysis, we sub-
jected, in November 1968, three adults and three pups
of the Weddell seal species captured from the Turtle
Rock colony in McMurdo Sound to repeated sitnu-
lated dives by disconnecting the oxygen flow from a
Bird respirator or by 100 % nitrogen administration.
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