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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 re-
placed by a coarse hair coat which lacks the high
insulative properties of lanugo. The newborn is grad-
ually transformed from a terrestrially oriented animal
to an aquatic one. The lanugo would lose its insula-
tive 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 Wed-
dell seal. A laboratory and base camp were estab-
lished at Turtle Rock, approximately seven miles
from McMurdo Station. A metabolic chamber was
assembled at the base camp. The chamber is de-
signed 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, shiver-
ing, increased metabolism, and the insulative capa-
bilities of adipose tissue.

The daily weights of Weddell seal pups were re-
corded, 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 infor-
mation on the rate of insulative fat deposition. Tis-
sue 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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Figure L Study area of the Cape Crozier experiments. The tri-
angularly 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 Wed-
deli seals, and 3) diving behavior of emperor pen-
guins. Shortly after arrival on September 1, the
night-diving experiments on seals, initiated last sea-
son (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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much of the data still need to be processed, one clear
fact about the animals' response to our experimental
conditions is that, compared to day diving, there are
much fewer prolonged and deep dives.

Three days were spent at the ice front near Cape
Crozier (Fig. 1) completing the final experiments of
a 3-year study on diving behavior of emperor pen-
guins. This experiment was an attempt to measure
diving depths under the most natural conditions pos-
sible. Depth recorders were placed on 24 birds, six of
which were later recovered.

By means of a lucite funnel and two one-way
valves placed over the breathing hole, pulmonary
function values and oxygen consumption were meas-
ured in the unrestrained seal (Fig. 2). This work
was also an extension of the studies initiated last sea-
son (Kooyman and Campbell, 1969). Oxygen con-
sumption rates were obtained from seals while they
were sleeping in ice water and after diving, in one
instance after a 70-minute dive. Other data obtained
concomitantly were tidal and minute volumes, lung
volumes, and end-tidal gas composition.

In order to obtain the respiratory data, we had to
establish our station on 2-year ice 3.5 m thick. The
very difficult task of cutting a hole in such thick ice
was greatly helped by the efforts of EOC Richard
Farbo of the U.S. Navy Public Works Department.
A 61-cm auger was used to drill 5 holes 3.3 m deep
in a rectangular pattern (Fig. 3). When the adjoin-
ing walls of the corings were broken out, a suitable
diving hole was formed.
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One of the major generalities in benthic marine
biogeography is that there is a tendency for deep-sea
taxa to emerge into shallow water at high latitudes.
This is particularly clear among the isopods. Mem-
bers of the subtribe Paraselliodea are significant com-
ponents of the deep-sea fauna, where they represent
a diversity of families. Most of these families are
nearly absent from shallow water except at high lati-
tudes, where once again they are characteristic mem-
bers of the benthic community.

This high-latitude emergence is reasonably well
documented in the North, but the exact nature of
the emergence is by no means clear in the Antarctic.
Faunal lists show that it occurs, but they give little
idea of the relative importance of parasellotes in
shallow-water communities. Also, because of the dif-
ferent ways in which the samples were collected, it is
difficult to compare these faunas to those of the deep
sea.

An opportunity to initiate an investigation of this
subject appeared in January and February of this
year, when I joined Dr. Eric L. Mills (Institute of
Oceanography, Dalhousie University) in a cruise be-
tween Punta Arenas, Chile, and the South Shetland
Islands on board the research vessel Hudson of Can-
ada's Bedford Institute. For me, the purpose of the
cruise was to learn the problems of oceanographic
research in the Antarctic and to gather an initial
set of shallow-water, soft-bottom faunal samples.

The cruise track allowed sampling on the conti-
nental shelf of southern Chile and in several bays of
the South Shetland Islands. A few deep-water sam-
ples were also attempted. The WHOI epibenthic sled
and the Smith-McIntyre grab were the basic sam-
pling tools. The epibenthic sled has been our basic
deep-sea tool for several years.

Surprisingly, weather was no hinderance to our
work. Finding a suitable bottom was a more serious
difficulty. For a proper comparison to the deep sea,
shallow-water silts or clays are most desirable. We
never located anything finer than a sand off southern
Chile. Silt-clays were present in bays of the South
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