
recording of underwater copulation in the Weddell
seal, as reported by Cline et al. (in review).

Eighty-seven blood samples were taken from Wed-
deli seals around Ross Island; 50 of them for elec-
trophoretic analysis, and the others for karyotype
studies. These data are being analyzed in conjunction
with samples from the Weddell Sea and the Ant-
arctic Peninsula.

For the aerial photography census, the same pat-
tern was followed this year as during the 1968-1969
field season, except that flight lines were flown at
an altitude of 308 m instead of 616 m. Five transects
of 100 miles were flown 15 miles apart over an area
of the Ross Sea north of Ross Island. Vertical and
oblique photographs were taken every mile. The re-
suits were much better than those of the previous
year's flights at 616 m. The pictures are now being
examined for density estimates of seals.
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and South Orkney Islands
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During the Bransfield Strait research cruise of
USCGC Glacier, .January 3—February 2, 1970, an at-
tempt was made to obtain aerial censuses of seals
inhabiting the South Shetland and South Orkney
Islands. Unfortunately, the effort was beset by a
series of untoward developments beyond the control
of Glacier's command that drastically limited the
extent and completeness of the survey. However,
some meaningful data were obtained (see table) on
the status of the seal populations.

The data in the table amply demonstrate the sig-
nificant populations of elephant seals inhabiting the
South Shetland and South Orkney Islands, follow-
ing near-extinction in former times. The data do not
include the substantial populations of this species on
Elephant Island, and doubtless other major popula-
tions in areas not covered in this survey effort. It

is to be remembered, too, that the survey results in-
clude only the animals found on the beaches, and
that some animals were certainly missed in the areas
surveyed.

We observed fewer fur seals than expected, al-
though one population in excess of 200 animals was
located on King George Island. Quite substantial
populations of this species are known to exist in
the South Orkney Islands, but inclement weather
prevented us from censusing many of the important
fur-seal rookeries there. The survey results and other
distributional records suggest that this species is
also staging a comeback, although recolonization of
former ranges appears to be slow.

In addition to the island surveys, six shipboard
censuses of seals were undertaken in pack-ice areas.
Two surveys of Gerlache Strait, taken on January 8
and 24, gave 105 crabeater, 5 leopard, and 2 Wed-
dell seals in four hours of census, or 28 seals per
census hour. This number is nearly double the den-
sities observed in the Weddell Sea during the 1967-
1968 and 1968-1969 seasons. Conversely, three sur-
veys totalling six hours of census conducted at the
north end of Antarctic Sound and along the north-
west edge of the Weddell Sea ice pack, yielded only
3 crabeater, 1 leopard, and 1 Weddell seals.

As in past years, a second major aspect of the
work was the collection of blood samples for studies
of the affinities of antarctic seal populations by blood
electrophoretic and karyological examinations. Sam-
ples were obtained from 16 crabeater, 13 elephant,
12 Weddell, 6 fur, and 2 leopard seals. The principal
areas of collection were Elephant, Half Moon, and
King George Islands, and Palmer Station. Leucocyte
cultures to provide somatic metaphase cells for
karyotypic analysis were initiated on most of the
blood samples (Fig. 1). These materials are now
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Figure 1. Karyotype of a female crabeater

seal (Lobodon carcinophagusl, 2N34.
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Seal survey results: South Shetland and South Orkney Islands, January, 1970

Percent of	 Seals observed
Area	 Date isian(Jan.)	surveyed	Elephant	Fur	Weddell I Leopard	Crabeater

SOUTH SHETLAND ISLANDS

King George Island, Nelson I.
and adjacent small islands

(NW side)	.................................16	50
(SE	side) ....................................17	50

	

Greenwich Island (south side)	18	35
Livingston Island (east edge:

	

Williams Pt. to Ranier Pt.)	18	10

Totals..................................................................

SOUTH ORKNEY ISLANDS

Coronation Island (north side:

	

Larsen I. to Johns Peak) ..............28	60

	

Powell I. (south side) ........................28	55

	

Fredricksen Island ..............................28	100
Laurie I. (NW side: Wash.

	

Strait to Marshall Bay) ... ........... .28	35

Totals.....................................................................

	

1742	204	209	28	0

	

2102	 0	148	16	1

	

171	 0	49	0	0

	

92	 2	84	1	0

	

4107	206	490	45	1

	

41	130	39	15	4

	

20	31	 3	6	0

	

803	110	 8	0	0

	

425	164	102	20	6

	

1289	435	152	41	10
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Photo by R. J. II 'fintin

Figure 2. Elephant seal on Anvers Island.

being analyzed to determine basic chromosome num-
bers and morphology for the identification of intra-
specific and interspecific variations.

Several live seals were held aboard Glacier for
drug and heat-flow experiments. A variety of tem-
perature measurements were made on crabeater and
leopard seals to identify the basic temperature pro-
files 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.

July—August 1970

Thermal Regulation in the Newborn
Weddell Seal (Leptonychotes Weddelli)

D. HAMMOND, D. FOSTER, and R. ELSNER

Scripps Institution of Oceanography
University of California, San Diego

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 append-
ages, 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 lack-
ing: 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 dur-
ing 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. Corn-
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