worn to determine whether it was from Crozier,
Royds, or Evans.
As in past years, bands designed for specific antarctic birds were supplied to other countries (see
table). Recipients of these bands use them in their
own studies and are responsible for publishing their
own recovery data.
Each year the data we gather at Crozier are
supplemented by observations of banded skuas and
Adélie penguins sent to us by others, particularly the
University of Canterbury (New Zealand) team at
Cape Bird. This year we received from them records
of 29 skuas banded by us at Crozier, McMurdo,
Bird, and Beaufort Island, and of 13 Adélies banded
at Crozier. Of the 13 Adélies, one 6-year-old and
two 8-year-olds were breeding at Cape Bird, providing evidence of occasional dispersal of Adélies
from their natal rookeries.
Recoveries of albatrosses banded by W. L. N.
Tickell on Bird Island, South Georgia, from 1959
to 1964 are still received from the U.S. Fish and
Wildlife Service Bird Banding Laboratory. During
the time covered by this summary two black-browed
(Dioinedea melanophris) and 10 wandering (D.
exulans) albatrosses were reported. Most of the
wanderer recoveries were from D. Gibson in New
South Wales, Australia.
We are grateful to Roberto Schlatter for valuable
assistance with the south polar skua study at Cape
Crozier.
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Nonbreeding south polar skuas:
studies at Cape Crozier, 1969-1971
R. P.

SCHLATTER

and W. J. L.

SLADEN

Department of Pathobiology
The Johns Hopkins University
Schlatter studied the south polar skua (Catharacta
maccormicki) at McMurdo Station (November 10 to
December 1, 1969) and at Cape Crozier, Ross Island
(December 2, 1969, to January 27, 1970, and November 24, 1970, to February 8, 1971).
Birds were recognized as individuals and by age
by reading band digits through a spotting scope and
observing the colored tape attached to them. Based
on this unique known-age population, the frequency
of the various age classes for both seasons was calculated in three "clubs" (groups of predominantly
nonbreeding birds) at Cape Crozier (table 1). The
movements of skuas among the clubs, the effect of
weather on their composition, the interaction of
breeders with nonbreeders, and the behavior of the
birds with reference to hierarchy and age were
studied. Different kinds and sizes of territories were
recognized in the clubs. Interestingly, in one of the
clubs two pairs of skuas established territories and
laid eggs. This investigation will enable better understanding of the seasonal activities in the clubs, the
role young breeders of known age play in the establishment of breeding territories in a stable population (Wood, in press), and population dynamics.
During observation of the clubs, 17 skuas (14 in
1969-1970 and three in 1970-1971) banded by the
New Zealand National Banding Scheme were sighted.
These were all nonbreeders originally banded at Cape
Bird (81 km away) or at Cape Royds (129 km)
and either of unknown age or of ages 3, 4, 5, and
6 years (C. J . Robertson, personal communication).
One south polar skua banded as adult on January
11 3 1969, at Petrel Island (66°40'S. 140°01'E.) in

Table 1. Number of skua chicks banded at Cape Crozier, 1961-1962 to 1968-1969, and number and percentage of those birds
seen in clubs at Cape Crozier, 1969-1970 and 1970-1971.
Year of banding
Number of chicks fledged
and banded
color of tape'
Number (and percentage)
seen in clubs 1969-1970
Iumber (and percentage)
seen in clubs 1970-1971

1961-62

1962-63

213

487

1963-64
211

1964-65

1965-66

1966-67

146

57

48

black
32(15)

red
77(15.8)

yellow
27(12.8)

green
34(23.3)

blue
13(22.8)

white
5(10.4)

35(16.4)

73(14.9)

21(9.9)

30(20.5)

12(21.1)

7(14.5)

1967-68 1968-69
48

139

brown black
2(4.2)
12(25.0)

-

1

For the first 7 years, tapes were put on the upper part of the band; in 1968-1969, black was attached on the inferior
one to avoid confusion.

July-August 1971
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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 regurgitated by skuas were measured. This work constitutes
a different approach to the feeding habits of breeding skuas as studied by Young (1963) and has provided 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 scavengerpredator 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 (B 1 ). 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 contaminating 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).
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Table 2. Detergents (ABS) and potential contaminating
agents (Coliformes) in two samples from the McMurdo Station 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
surfactant (mg per liter)
Coliformes MPN'
lactose fermentation
(per 100 ml)

0.4

5.0

0.2

4.9

'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 facilities 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 borchgrevinki, the brain enzyme acetylcholine esterase from
that species, and the ovomucin and ovomucoid from
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