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(Photo by D. Warnke)

Dr. Schwartz takes soil sample at penguin rookery on Humble
Island.

were prepared for textural and chemical analyses.
All samples were shipped to Florida State University
for laboratory analysis.

During a two-week extension of the field season,
one of the authors (Warnke) and other scientists
working at Palmer Station visited Deception Island
for one week. Soil and water samples were obtained
from the major fumarole areas on the shores of Port
Foster, and sediment and water samples were col-
lected from lakes and lagoons near those shores and
in the vicinity of the Chilean station. Although the
group was based at the British station during this
period, it enjoyed not only its hospitality but also
that of the Chilean and Argentine stations.

The Ecology of Free-Living and
Parasitic Protozoa of Antarctica

RAYMOND D. DiLLON

Department of Zoology
University of South Dakota

During the antarctic summer of 1966-1967, water
and soils from lakes and meltwater ponds on Ross
Island and the mainland were examined for the
presence of free-living protozoans. Large numbers
and many varieties of these organisms were ob-
tained. Preliminary examination of the samples col-
lected indicates that protozoans are more prevalent
in the areas visited than had been expected. More
detailed searches of the soils, ponds, and lakes, in-
cluding the collection of lichens and mosses, will aid
in determining the population levels of protozoans.

More than 60 samples collected from a variety of
habitats were examined for free-living protozoans.
During the short intervals between field trips, at-
tempts were made to culture these organisms in the
biological laboratory at McMurdo. About 36 soil
and water samples were sent to South Dakota,
where the species they contain are now being
identified and preliminary culture experiments are
being made.

Studies were conducted to determine if parasitic
protozoans were present in the feces and blood ob-
tained from 62 skuas, 108 Adélie penguins, and 16
emperor penguins (4 adults and 12 chicks). The
feces were subjected to fixation methods and stained
with hematoxylin. Blood smears were air-dried and
later treated with Wright's stain. Preliminary exami-
nations made thus far have not revealed the pres-
ence of protozoans. At Scott Base, slides were pre-
pared of both blood and intestinal material from
four Weddell seals.

Soils were collected at the following localities:
Lakes Vanda, Bonney, Chad, and Fryxell in the
dry-valley area; at "Clear Lake", "Pony Lake", and
other locations near Cape Royds; at "Skua Lake"
and various ponds near Cape Evans; at Cape Crozier,
Marble Point, and Kar Plateau; and near Mount
Discovery and Hobbs Peak.

Preliminary results of the investigation of melt-
water ponds near McMurdo indicate that ciliates of
the genus Nassula, which have a pinkish red colora-
tion, are the most dominant species. It appears that
the red rotifers and red ciliates may obtain their red
pigmentation from the red algae.

Living specimens identified so far include 6 spe-
cies of rhizopods, 16 species of ciliates, and 3 spe-
cies of flagellates. None of the rhizopods had pre-
viously been reported to occur in the McMurdo
area. Further isolates will be made from the soil
samples, which are being kept under refrigeration.

Oxygen Consumption in a
Hemoglobin-Free Fish

E. A. HEMMINGSEN

Scripps Institution of Oceanography
University of California (San Diego)

and
G. C. GRIGG

Department of Biology
University of Oregon

Unlike any other vertebrates, fishes of the family
Chaenichthyidae lack hemoglobin in their blood.
These fishes are found only in antarctic and subant-
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arctic regions. A specimen, Pagetopsis macropterus,
was caught unexpectedly in a trap off Hut Point at
McMurdo Station last November. The fish was kept
in an aquarium at about - 1°C. for three weeks,
during which time several determinations of its oxy-
gen consumption at rest were made. It was found
that its rate of oxygen consumption was about one-
third that of most cold-adapted fishes possessing he-
moglobin. More striking, however, was the fact that
the oxygen consumption was not markedly affected
by the oxygen tension of the water. It remained con-
stant when the oxygen tension was reduced from
150 to 30 mm Hg, indicating a very efficient system
for oxygen uptake. Further physiological studies of
these fishes are being planned.

Social Behavior and Acoustics of the
Weddell Seal

CARLETON RAY

Department of Pathobiology
Johns Hopkins University

During the three austral summers preceding that
of 1966-1967, the author and his co-workers ob-
served that social activities of the Weddell seal, Lep-
ton ychotes weddelli, occur mostly underwater and
that sound is an important means of communication
between individuals.

In the 1963-1964 season, underwater observa-
tions of seals and the sub-ice environment were
made for the first time by means of scuba diving in
Antarctica (Ray and Lavallee, 1964), and record-
ings of the animals' striking underwater trill were
made for subsequent analysis (Schevill and Watkins,
1965). During the next season, studies were con-
ducted in cooperation with W. E. Schevill of the
Woods Hole Oceanographic Institution from two
huts and the sub-ice observation chamber (SOC),
which were set up over 300 m of water on the sea
ice adjacent to Castle Rock on Hut Point Peninsula
(Ray, 1965). Detailed analyses of the acoustics and
some social interactions of the Weddell seal were
made, but it became obvious that most social behav-
ior was still hidden from view. In January 1966,
underwater recordings were made from McMurdo to
Cape Adare in the western Ross Sea with equipment
set up aboard the icebreaker USS Burton Island
(Ray, 1966), but they revealed few or none of the
trills heard during the courtship season of October
and November. This observation confirmed our sus-
picion that the species uses sound in connection with
its breeding behavior in the spring.

In October and November 1966, diving and
acoustic huts and the SOC were set up at Turtle
Rock in Erebus Bay, the site of a small colony of
breeding seals 11 km from McMurdo Station. With
the author were David 0. Lavallee, a veteran of two
previous seasons in Antarctica, and Michael A.
de Camp, a diver.

From the first week in October, when the first
Weddell seal pup was born at Turtle Rock, until late
November, when the arrival of the icebreakers at
McMurdo forced us to break camp, data were gath-
ered regularly on the following conditions: surface
population numbers and sex ratios, incidence of
pupping and behavior of pups, pup weights, seal
phonation, and weather. In addition, observations
were made from the SOC and by scuba divers of
seal behavior and environmental conditions, and
benthic and a few planktonic organisms were pho-
tographed and collected.

The behavior of the Weddell seal, as revealed by
these observations, is outlined in the following para-
graphs:

The trill is probably voiced exclusively by mature
males in the establishment and maintenance of un-
derwater territories around naturally occurring tidal
or pressure cracks. Subordinate males are allowed
within each territory, but their activity is restricted
by the dominant male. Occasionally, when trill
warnings are not heeded, fighting breaks out. Fe-
males also claim territories, individually or jointly
with other females, for themselves and their pups.
These territories are less well defined and smaller
than those of the males; nevertheless, the females

(Photo b y M. A. de Camp)

Female and pup Weddell seals under ice near Turtle Rock.
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