
the Géologie Archipelago on the Adélie Coast
(J . Prevost, personal communication) was recognized
through spotting scope at Cape Crozier on December
17 5 1969. This recovery, 2,000 km from the original
banding site, marks the first at Cape Crozier from
the Géologie Archipelago.

Nondigestible material (pellets) and food regurgi-
tated by skuas were measured. This work constitutes
a different approach to the feeding habits of breed-
ing skuas as studied by Young (1963) and has pro-
vided data on how much organic matter these birds
distribute around penguin rookeries and farther
afield.

Study of the antibodies in skua sera is expected
to show what avian disease, if any, this scavenger-
predator is susceptible to and the possible role the
skua may play in the transmission of diseases from
areas influenced by man and his wastes to the more
isolated penguin communities. Skuas were caught by
noose, bled from the brachial vein, banded, and
released. Serum was frozen from 113 skuas caught
at McMurdo Station and from 99 Cape Crozier
birds. So far, antibodies for Newcastle Disease (NDV)
have been tested. All skua samples as well as 40
from Adélie penguins (Pygoscelis adeliae) proved
to be negative by the hemoagglutination-inhibition
(HI) test using the CG strain (velogenic) as antigen.
One captive skua and two adult chickens were
inoculated intranasally with a mesogenic strain of
NDV (B1 ). The chickens showed positive HI but
the skua did not. This seems to indicate that south
polar skuas, in accordance with their scavenging
habits, are resistant to this avian disease. Further tests
will be made.

Two water samples collected at McMurdo Station
from the sewage outlet and one from the seawater
directly below on November 25, 1969, have been
analyzed for detergents (ABS) and potential con-
taminating agents (Coliformes). The samples do not
show dangerous levels for detergents or for sewage
contamination (table 2), but further studies and more
samples are needed to measure the accumulation of
these and other materials in the offshore food chains.
The biological consequences of detergents in the
antarctic coastal communities are unknown.

Brown skuas (Catharacta skua lonnbergi) were
sighted among the south polar skuas at Cape Crozier
on December 19, 1969, and November 29, 1970. This
large subantarctic skua had been observed at Cape
Crozier in two previous seasons.

Single immature elephant seals (Mirounga leonina)
were observed at Cape Crozier on January 15 and
27, 1969, and on December 27, 1970. Only one other
elephant seal, a frozen specimen found in January
1962, has been observed at this location (Kooyman,
1964). The species has never been seen farther south
than Cape Royds (Wilson, 1904).

Table 2. Detergents (ABS) and potential contaminating
agents (Coliformes) in two samples from the McMurdo Sta-
tion sewage outflow and in seawater immediately below the
pipe. Collected at 1410 MT, November 25, 1969. Rate of the

outflow at time of collection was 33,600 liters per hour.

Sewage tube	 Samp. 1 Samp. 2 Seawater

ABS (Alkyl benzene sulfonate) 0.5	0.4	5.0
surfactant (mg per liter)

Coliformes MPN'	 0.2	4.9
lactose fermentation
(per 100 ml)

'MPN = most probable number

We are indebted to R. C. Wood for comments
and help in capturing skuas at Cape Crozier;
D. Ainley, Paul Tasch, and George Lacy for giving
their personal observations; K. Kawata for helping
to examine the sewage samples; and H. Oelke and
D. Müller-Schwarze for useful comments. I. L. Graves
assisted in the serology, and Dr. F. B. Bang made fa-
cilities available for that purpose. The Baltimore Zoo,
in cooperation with the Baltimore Zoological Society,
provided facilities for captive skuas.
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Biochemical studies on proteins
of antarctic fishes and birds

ROBERT E. FEENEY

Department of Food Science
University of California, Davis

Biochemical studies on the proteins of antarctic
species were made in the McMurdo Station area
from early October until the middle of February.
The field party consisted of the author, Jack R.
Vandenheede, and Stephen M. Chan, all of whom
had been to McMurdo Station previously, and
Ahmed I. Ahmed, Charles Y. Ho, and Gary E.
Means. The work concerned the blood proteins of
antarctic fishes, in particular Trematomus borchgre-
vinki, the brain enzyme acetylcholine esterase from
that species, and the ovomucin and ovomucoid from
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the Adélie penguin. The principal blood protein
studied has been the freezing-point-depressing glyco-
protein and closely related glycoproteins that do not
depress the freezing point. Chemical structural studies
show that the inactive proteins are about one-third
as large a polymer as the active ones and that they
contain one additional amino acid, proline, in the
fourth position of the amino acid sequence. Thus,
the active glycoprotein has the sequence alanine-
alanine-threonine, existing in repeating polymeric
units with a carbohydrate disaccharide 0-glyco-
sydically linked to each of the threonines. The inactive
fractions have a proline inserted in the fourth posi-

tion of the amino sequence. Chemical modification
studies of the active fractions are under way in an
attempt to understand the importance of the different
structural units.

The fish brain acetylcholine esterase was not found
to have any unusual molecular properties that could
explain its function at low antarctic ice and water
temperatures. This is further proof of other studies
from our laboratory showing that the purified mole-
cules may or may not show adaptations indicative of
structural changes related to cold function and sug-
gesting that other kinds of adaptations related to the
enzyme's activity in tissue must be considered.

Farthest south soil microbial
and ecological investigations

Roy E. CAMERON, GEORGE H. LACY,
and FRANK A. MORELLI

Bioscience Section, Jet Propulsion Laboratory
California Institute of Technology

and

JAMES B. MARSH

Department of Entomology
University of California, Davis

In austral summer 1970-1971, 11 soil samples
were collected aseptically from the surface to the
depth of hard permafrost or bedrock at eight sites
on a traverse of a 64-sq-km moraine below Mount
Howe (elev. 2,800 m, 87°21'S. 149°18'W.) and also
on the bluff south of Mount Howe. During the
latter traverse, a camp site was established on the
south end of the moraine, facing Scott Glacier, and
environmental measurements were made every 3 hr
for soil and microclimatic characteristics. Although a
rlatively warm season was experienced, neither air
or soil temperatures were above freezing (fig. 1).

Air samples were taken near the camp site with
liquid, semisolid, and high volume dry membrane-
type air samplers (fig. 2).
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Figure 1. Soil and air temperatures at site 779, located at the
southern end of a sloping lateral moraine near Mount Howe,
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This paper presents the results of one phase of research
carried out by the Jet Propulsion Laboratory, California
Institute of Technology, under Contract NAS 7-100, spon-
sored by the National Aeronautics and Space Administration.
L gistic support and facilities for the investigations in
Antarctica and additional laboratory support at the Jet
Propulsion Laboratory were provided under Contract NSF
C-585 with the National Science Foundation.
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Figure 2. Air sampling on thin moraine south of Mount Howe.
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