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From 8January to 9 March 1977, Neilson continued study
of the comparative ecologies and behaviors of the south
polar skua and the brown skua in the vicinity of Palmer Sta-
tion, where the two species meet on a common breeding
ground and interbreed. Much data were collected on their
productivity, juvenile growth rates, feeding habits, and
vocalizations. A major effort to band all the chicks within
the study area was accomplished. A radio-telemetry
feasibility study conducted on the south polar skua
culminated in the first successful radio-tracking of this
species in the Antarctic. To observe and collect specimens of
brown skuas not under the influence of south polar skuas,
Parmelee visited Bird Island, South Georgia, as a guest of
the British Antarctic Survey during November and
December 1976. The skua population on Bird Island was
enormous, and many breeding pairs were observed.

Fraser, who wintered at Palmer Station during 1975-
1976, completed 12 continuous months of observations on
resident southern black-backed gulls before leaving the
study area in October. He recorded from an observation
blind on Bonaparte Point the full behavioral repertoire of
the species. Gull feeding ecology was monitored throughout
the year through direct observation and ampling of prey
items. Emphasis was placed on establishing the degree to
which various prey items were exploited as well as the
method employed in their capture. Particular attention also
was given the relationship between the gulls and their most
highly utilized prey species. The breeding success of adult
gulls at Palmer is unusually high. In view of a natural,
superabundant food supply in the surrounding seas, we hope
to demonstrate that extremes in food availability may be in-
fluencing adult or chick behaviors in such a way that mor-
tality in young birds is reduced, either through minimizing
chick mobility or depressing adult aggression.

Since artificial food supplies (station dumps, etc.) are
known to influence gull productivity in other parts of the
world, the dumping of exposed garbage was discontinued at
Palmer Station in November 1975. Although our data since
December 1974 on both breeding gulls and skuas indicate
that the birds do well when there is an abundance of natural
foods, it is too early to predict whether they would depend
heavily on artificial foods when the natural ones are at low
levels.

Neilson was able to explore and observe wildlife on small
islands west of Palmer Station during February 1977. At the
Joubin Islands, while aboard the British ship RRS Bransfield,
he found hybridizing skuas heretofore not known to occur
there; at the Gossler Islan1s, while aboard R/V Hero, he
found four small colonies of breeding fur seals, the first
reported for the region.

Photographic print of two large flocks of birds (species
uncertain) recorded on a radar screen by members of the
Desert Research Institute operating out of Palmer Station
located at center of photo. This enormous concentration
was tracked for 2.5 hours as it moved over the ocean about

65 kilometers from Palmer.

Glass, a first-year graduate student recently assigned to
the project, is wintering at Palmer in 1977. In addition to
making winter observations on giant fulmars, American
sheathbills, gulls and antarctic terns (skuas are absent in
winter), he is attempting to track migrating flocks of various
kinds of birds at sea with radar equipment newly installed at
Palmer by the Desert Research Institute of Reno, Nevada.
Preliminary studies with the radar already have met with
some success (figure). Earlier observations by Neilson clearly
showed that large movements of sea birds take place even in
dead of winter in the Palmer area where open water persists
for long periods.

This research was performed under National Science
Foundation grant DPP 76-15350.
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Certain polar fishes spend their entire lives swimming in
ice-laden seawater, yet do not freeze even while resting on
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masses of ice crystals at a temperature of - 1.9°C (figure 1).
In contrast to temperate and tropical fishes, polar fishes are
able to avoid freezing because their body fluids are fortified
with unique glycoproteins and peptides that possess an-
tifreeze properties (DeVries, 1971, 1977). The glycoproteins
have been isolated from the blood of several antarctic fishes
and the peptides from a few arctic fishes. Both types of an-
tifreezes have been characterized chemically (DeVries, et
al., 1970; Raymond et al., 1975).

However, little progress has been made until recently on
determining how they produce their unusual noncolligative
lowering of the freezing point of water. An early study sug-
gested that the freezing point depressing activity—also
called antifreeze activity - resulted from the structuring of
water within the interior of the glycoprotein molecule and
structuring around the many hydroxyl groups of its sugar
side chains (DeVries et al., 1970). But a recent study using
nuclear magnetic resonance techniques for determining
water structuring has revealed that the glycoproteins bind
only a small amount (about 1 percent) of the water present
in the plasma of the fish (Haschemeyer et al., in press). This
small amount of "bound water" would make only a small
contribution to the noncolligative freezing point depression
of the fish plasma.

Although water structuring cannot be completely exclud-
ed on the basis of this recent study, it appears more likely
that the mechanism of antifreeze activity is one that involves
the adsorption of the glycoproteins and peptides to the sur-
face of ice crystals which results in inhibition of crystal
growth (Raymond and DeVries, 1977). In this mechanism
the glycoproteins and peptides adsorb randomly on the
crystal surfaces, and as a result crystal growth can take place
only between the adsorbed molecules. The result of such a
constraint on the pattern of ice growth is that the advancing
ice front is divided into many small advancing fronts each of
which is highly curved. Ice growth will not occur at these
highly curved fronts unless the temperature is significantly
lowered. This can be stated in another way, which is that the
freezing point is lowered. The adsorption-inhibition model
not only appears to explain the unusual freezing point
depression but is also consistent with the difference that is
observed to occur between the freezing and melting points of
solutions of the antifreeze. The adsorption-inhibition model

Naked dragon fish, Gymnodraco acuticeps, resting on the
bottom on a mat of ice crystals in 10 meters of water in

McMurdo Sound, Antarctica. A.L. DeVries.

has been described in detail (Raymond and DeVries, 1977).
An important feature of this model is the adsorption of the
antifreezes to ice. In the case of the glycoprotein antifreezes,
chemical modification has demonstrated the requirement of
a specific chemical structure for activity (Shier et al., 1972).
When loss of activity is observed after chemical modifica-
tion, the glycoproteins can no longer adsorb to the surface of
ice (Lin et al., 1976), thus demonstrating the importance of
binding for activity. The structural features of the glycopro-
tein that allow it to recognize ice have been studied, and it
appears that a specific spatial arrangement of the sac-
charide side chains is necessary. Most likely the hydroxyl
groups of the saccharides hydrogen bond to the oxygens in
the ice lattice.

Circular dichroism studies have failed to demonstrate the
presence of a structure in which the hydroxyl group spacings
agree with the spacings of the oxygens in the ice lattice (Ray-
mond and DeVries, in press). However, in a peptide an-
tifreeze isolated from the winter flounder, such a spacing
has been identified (DeVries and Lin, in press). In this an-
tifreeze the amino acids threonine and aspartic acid occur at
several positions in the peytide and are always separated
from each other by 4.5A, a repeat distance that also
separates the oxygens in the ice lattice along the a-axis.
These polar amino acids most likely bind to the water
molecules in the ice lattice through hydrogen bonding in-
volving the hydroxyl group of the threonine residue and the
carboxyl group of the aspartic acid residue.

This research was supported by National Science Founda-
tion Grants OPP 74-07917 and DPP 76-82366.
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