
essential for the fetus. The mechanism displayed in
Weddell seals is probably adapted to assure that,
through a long dive, the fetus can draw on the source
of oxygen stored in the large maternal blood volume.
The first season's studies of respiratory characteristics
of Weddell seal blood showed a very large maternal
blood volume with high oxygen capacity. These char-
acteristics, combined with increased affinity of fetal
blood for oxygen, suggest enhancement of gas ex-
change at the placenta. Thus several factors can be
seen to operate to protect the fetus.

This study has been supported by National Science
Foundation Grant GA-1215, National Institutes of
Health Grant HE-08323 and NIH Research Career
Development Award 5 K03 HE07469.
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Population Studies of Weddell Seals
at McMurdo Station

DONALD B. SINIFF, JOHN R. TESTER
and LARRY B. KUECHLE

Museum of Natural History
University of Minnesota

To obtain information on the population dynamics
of antarctic seals, one must study census methods,
migration patterns, population discreteness, and other
areas which aid in interpreting changes in population
levels. During the 1969 field season at McMurdo, we
carried out three distinct projects: (1) conducted te-
lemetry studies to gather information on the activity
patterns of Weddell seals, (2) collected blood samples
from seals around the Ross Sea area for electrophor-
etic analysis, and (3) initiated an aerial census based
on photographs made with a mapping camera of the
U.S. Navy's Antarctic Development Squadron Six
(VXE-6).

For the telemetry studies, a small fish house was
located at Hutton Cliffs, approximately 10 miles from
McMurdo Station. Small radio transmitters broad-
casting a continuous signal around 50 Mhz were
attached to Weddell seals with suture material (Figs.
I and 2). The signal was received and converted to a
voltage output which triggered an Esterline-Angus

mom
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Fig. 1 (top). Radio transmitter being attached to female Weddell
seal.

Fig. 2 (center). The seal with transmitter in place.
Fig. 3 (bottom). Recorder used to monitor the seals' activities.
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strip-chart recorder (Fig. 3) When the seals were
present on the surface of the sea ice, the signal was
recorded. When they entered the water, the signal
was attenuated. Each time the seals surfaced to
breathe, the sgnal was again recorded, which enabled
us to determine the duration of dives. The strip-chart
recorder monitored these animals 2-1- hours a day and
provided a fairly accurate picture of the daily activity
pattern of individuals. Nine female Weddells with
pups and one barren female Weddell were instru-
mented and monitored for approximately three weeks.
The peak activity occurred from approximately mid-
night to 10 o'clock in the morning and the peak of
haul-out occurred around noon to early afternoon.
Weather conditions recorded at McMurdo Station are
presently being evaluated to determine possible influ-
ences of environmental variables on these activity
patterns. A more detailed analysis will be published at
a later date.

Fifty 250 cc blood samples were taken from seals
around Ross Island and I-Iallett Station. Forty-nine of
these were from \Veddell seals and one from a crab-
eater. The hicod is now being analyzed by electro-
phoretic techniques in an attempt to measure differ-
ences in the protein structure of seals from various
areas of the Antarctic. These data will be analyzed

and compared with samples collected in the Weddell
Sea in 1968 and 1969.

Earlier investigations have utilized shipboard and
helicopter counts to obtain population estimates of
seals in the antarctic pack ice. These reports provided
the first density estimates and gave information on the
physical characteristics of the pack ice which were
attractive to seals. However, the logistic requirements
for such censuses are great and variables are difficult
to control. This past summer, in an effort to get more
standardized data in a short period of time, we ini-
tiated studies of the feasibility of black-and-white
aerial photography as a census technique. Transects
were flown over an area of the Ross Sea north of
Ross Island, and aerial photographs were taken ap-
proximately every mile along the transects. These pic-
tures are now being examined to obtain density esti-
mates of seals. At the present time, this method ap-
pears to be acceptable for obtaining gross estimates of
seal abundance. Identification of species of seals in
the photos does not yet seem possible utilizing these
techniques. However, differences in behavioral and
migration patterns separate species in time and place,
to some extent, and estimates of the species composi-
tion may be possible using this information. This ap-
proach is currently being evaluated.

CARTOGRAPHY

Topographic Mapping Field Operations,
1968-1969

PETER F. BERMEL

U.S. Geological Survey

The U.S. Geological Survey (USGS) assigned four
engineers to the Antarctic for the 1968-1969 summer
to establish geodetic control for topographic mapping
and to support other programs.

The USGS also assigned a photographic specialist
to advise Antarctic Development Squadron Six
(VXE-6) on visual navigational and photographic
procedures  for tl e n ai )ping photography flights. This
specialist also inspected and evaluated the resultant
aerial negatives to insure that they met mapping spe-
cifications.

The field engineers were deployed on the Ellsworth
Land Survey, where they established control in the
Hudson Mountains-Thurston Island-Jones Moun-
tains-Farwell Island area. The initial survey station

was an astronomic position established by daylight
stellar observations in the Jones Mountains, from
which the traverses radiated. The party completed
1,059 miles of primary and 275 miles of secondary
electronic traverse. They occupied 84 stations and
set 12 permanent bench marks. This control will
be sufficient for compilation of nine reconnaissance
topographic maps at a scale of 1:250,000, which will
cover approximately 40,600 square miles. During this
phase of the field season, the engineers were assisted
by the U.S. Arm y Aviation Detachment (Antarctica
Support) of Fort Eustis, Virginia.

The field engineers also compiled large-scale
planetable topographic maps of two biological study
areas in the McMurdo Sound area, established two
geodetic azimuths at the South Pole Station—one for
the Weather Bureau observer and one for the Coast
and Geodetic Survey geomagnetic observer—and reob-
served the astronomic position at the South Pole Astro
Pier. The annual reobservation at the Astro Pier is
essential to the determination of the rate of movement
of the existing Pole Station. These data will help
decide the exact location of the new South Pole Sta-
tion, when it is built, so that it will drift through the
pole proper at the midpoint of its expected life span.
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