Seal survey results: South Shetland and South Orkney Islands, January, 1970
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SOUTH SHETLAND ISLANDS

King George Island, Nelson I.
and adjacent small islands
(NW side) .................................16
(SE side) ....................................17
18
Greenwich Island (south side)
Livingston Island (east edge:
18
Williams Pt. to Ranier Pt.)

Totals..................................................................
SOUTH ORKNEY ISLANDS

Coronation Island (north side:
Larsen I. to Johns Peak) ..............28
Powell I. (south side) ........................28
Fredricksen Island ..............................28
Laurie I. (NW side: Wash.
Strait to Marshall Bay) ... ........... .28
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Figure 2. Elephant seal on Anvers Island.

being analyzed to determine basic chromosome numbers and morphology for the identification of intraspecific and interspecific variations.
Several live seals were held aboard Glacier for
drug and heat-flow experiments. A variety of temperature measurements were made on crabeater and
leopard seals to identify the basic temperature profiles as they relate to ambient air conditions. The
rectal, surface, and subcutaneous temperatures and
temperature gradients through the blubber layer may
allow some quantitative estimate to be made of the
seals' thermal adaptation to the polar environment.
Skin and skull specimens were collected from 2
leopard, 2 crabeater, and 4 fur seals.
A log was maintained of bird life observed during
the course of the cruise.
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Since the Weddell seal pups are born during the
months of October and November, they must have
functional cold-adaptation capabilities in order to
survive in the harsh environment. Lacking appendages, they are unable to curl up in a ball of fur,
which would reduce the surface area exposed to the
environment. The mother's maternal warmth is lacking: her superficial skin temperature is well below
body-core temperature due to the insulative layer of
fat surrounding her cylindrical body. The newborn
is also in constant body contact with the sea ice during the first few weeks of life. Later, these periods of
ice-body contact are interrupted only when the seal
enters the salt water, where the temperature is
—1.6°C.
Temperature regulation to minimize body heat loss
is essential to sustain life in such a severe climate.
The seal pup's thick lanugo (newborn fur) provides
the initial protection against body heat loss. Corn131

mencing to nurse within a few hours of life, the pup
quickly accumulates an insulative layer of fat. This
increasing layer of fat now furnishes the insulation
against the cold environment. Molting of the lanugo
begins at three to four weeks of age. The fur is replaced by a coarse hair coat which lacks the high
insulative properties of lanugo. The newborn is gradually transformed from a terrestrially oriented animal
to an aquatic one. The lanugo would lose its insulative properties if saturated with water; therefore, the
seal does not generally enter the water until molting
has started to occur. The new coarse hair coat does
not retain water, and the insulative adipose tissue
permits swimming in the sea water with minimal
body heat loss to the water.
Our field party arrived at McMurdo Sound on
October 14, 1969, to commence the first season's
investigation of temperature regulation in the Weddell seal. A laboratory and base camp were established at Turtle Rock, approximately seven miles
from McMurdo Station. A metabolic chamber was
assembled at the base camp. The chamber is designed to provide a controlled environment ranging
from —40°C. to +45 0 C., allowing metabolic and
thermal responses to be monitored over a wide range
of temperatures.
Some of the areas of investigation include vascular
changes in the superficial tissues and flippers, shivering, increased metabolism, and the insulative capabilities of adipose tissue.
The daily weights of Weddell seal pups were recorded, beginning at birth and continuing through
several weeks of age. Nursing pups showed weight
gain ranging from 1.5 to 3.0 kg/day. These figures
are lower than Bertram's (1940); however, ambient
temperatures as high as 8°C. were experienced this
past season on the sea ice. Melting ice may have
created enough moisture to dampen the lanugo fur,
increasing the body heat loss to the environment and
necessitating an increase in energy requirement to
maintain body temperature and thereby reducing the
rate of weight gains.
Weight gains alone do not provide all the information on the rate of insulative fat deposition. Tissue biopsies are needed to assess fat thickness. In
order to predetermine the major areas of potential
fat deposition, three carcasses of Weddell seal pups
were collected. (One had died at birth, the other
two were nursing pups that died from drowning.)
Dissection of these carcasses helped determine where
the biopsies should be taken from growing pups the
following austral summer.
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Diving Behavior and Respiration
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Figure L Study area of the Cape Crozier experiments. The triangularly shaped sea-ice section is the area where the emperor
penguins were caught and released. The penguin rookery was
located near the cliffs in the first major rift.

Efforts in the 1969-1970 season were directed to
three specific areas: 1) night-diving studies of the
Weddell seal, 2) respirometry of unrestrained Weddeli seals, and 3) diving behavior of emperor penguins. Shortly after arrival on September 1, the
night-diving experiments on seals, initiated last season (Kooyman and Campbell, 1969), were resumed.
Some of the techniques were similar to those used in
the past, such as the measurement of dive profile
with depth-time recorders (Kooyman, 1968). A new
instrument package made up of a hydrophone and
recording unit was placed on the seals in the same
fashion as the depth-time recorders. The night-diving
experiments were highly successful and, although
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