
Observations on the epipelagic
gelatinous fauna of McMurdo Sound ROSS SEA
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During the 1987-1988 field season, we made 19 dives at six
different locations (figure), to assess the abundance of gelati-
nous zooplankton, as well as to determine the best dive lo-
cations for the 1988-1989 season. These initial results indicated
that dive sites near the ice edge or in open water were far
superior for our work than those well back under the ice cover.
Most of our dives (16) were made at these latter locations
(figure, sites 1, 2, and 3). While the diversity of gelatinous
animals was as great as these sites as at the other three sites
in open water or near the ice edge (table), the major problem
with sites 1, 2, and 3 was the low density of animals in the
water column.

	

Even though we made only one dive at each of the other	Dive sites.
three sites, the contrast was striking. At Cape Roberts (site 4),
we dove through a permanent crack caused by glacial stress.

	

In comparison with sites 1, 2, and 3, this site seemed lush—	genus and species of cydippid ctenophore. There were great

	

we collected 11 different taxa that we were interested in, in-	numbers of Limacina helicina, which were being preyed upon

	

cluding Leuckartiara rossi n.sp. (Larson in press) and a new	by numerous Solmundella bitentaculata, as well as by Clione ant-

Specimens of gelatinous zooplankton collected or seen at our six dive sites. We made seven dives at site 1, three dives at site 2, six
dives at site 3, and one dive at each of the other three sites. For comparison the average number of these taxa we saw per dive was 4.4
at site 1, 2.6 at site 2, and 4.8 at site 3. A plus sign (+) indicates that the animals were present, and a double plus (+ +) indicates that

they were abundant.

Dive sites

Taxon	 1	 2	 3	 4	 5	 6

Medusae
Dip/u/mans antarctica
Koe//ikenina maasi
Mitrocomella frigida
Solmundella bitentaculata
Leuckartiara rossi n.sp.
Hyalinocodon suberebus n .gen.n.sp.

Diphyes antarctica
Bargmannia sp.
Amphicaryon sp.

Beroe cucumis
Callianira cristata
Dryodora glandiformis?
Cydippid n.gen.n.sp.

Limacina helicina
Clione antarctica
Limacosphaera sp.

Salpa thompsoni
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arctica; however, the Cape Roberts site seemed sparse in com-
parison with the two other sites, Cape Bird (site 5) and
Inaccessible Island (site 6). At Cape Bird, which was ice-free,
L. helicina, C. antarctica, Beroe cucurnis, and Callianira cristata (=
antarctica?) were extremely abundant. The culmination of our
stay in McMurdo came, however, at site 6. This site was about
100 meters back from the ice edge. The following large gelat-
inous organisms were abundant: L. helicina; C. antarctica; S.
bitentaculata; D. antarctica; the new cydippid collected at Cape
Roberts; Callianira cristata; and Sal pa thorn psoni. Further, an un-
identified physonect siphonophore was abundant here, as well
as the ice fishes, Pagothenia borchgrevinki and Trernatornus ber-
nacchii. As one might expect, this was the last dive of our trip.

The main objective of our first trip was to determine the best
way to study the gelatinous zooplankton of the Ross Island
area, and we feel that this was accomplished. It is apparent to
us that open water or the ice edge are the best places to collect
gelatinous zooplankton. Because we had our laboratory close
to McMurdo Station, we had to make long trips to and from
all of our dive sites except for site 1. This made working in
McMurdo much more difficult than working off a ship. This
coming season, we plan to work out of a field camp, so as to
minimize travel time from dive site to laboratory.

The results of our first trip were encouraging. One paper
has been submitted (Larson, in press), and another is in final

draft form (Janssen and Harbison, in preparation). The second
paper deals with a previously unrecorded association between
the hyperiid amphipod, Hyperiella dilatata, and the scypho-
medusa, Diplulrnaris antarctica. It appears that this association
provides a refuge (for certain size classes) from predation by
P. borchgrevinki. This amphipod can constitute a major part of
the stomach contents of the fish (Foster, Cargill, and Mont-
gomery 1987). Work is continuing on the description of the
new cydippid ctenophore. More data is needed before work
on any other papers can be completed.

This research was supported by National Science Founda-
tion grant DPP 86-13388.
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Antifreeze glycoproteins:
Structure-function studies
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During the past year, our studies of the antifreeze glyco-
proteins have involved four primary endeavors:
• initiating a program on the effects of the attachment of amino

acids to the C-6 hydroxyls of the side chains sugars of an-
tifreeze glycoproteins,

• finishing the main phase of a study on the influence of
nucleation conditions on the growth and crystal habits of
ice,

• initiating laser interaction studies at the interface between
the antifreeze glycoprotein solution and a single c-axis-grown
crystal, and

• initiating studies on the attachment of different derivatives
of sialic acid to the carbohydrate side chains of antifreeze

glycoproteins. In addition, during the past spring, we made
arrangements to acquire over 100 milliliters of blood serum
from the saffron cod (Eleginus gracilis) at Kotzebue, Alaska.
(The samples were obtained through the cooperative assis-
tance of the Alaska Marine Advisory Service.)
Obtaining the saffron cod sera has been important to us,

because the main component of antifreeze glycoprotein in this
species is unique. Our laboratory has shown that the smaller
peptides are from 16 to 19 amino acids long and contain an
arginine residue penultimate to the C-terminal alanine. They
are very similar to those from the other species which contain
14 and 17 amino acids (sometimes called antifreeze glycopep-
tides 8 and 7, respectively) but contain an additional glyco-
peptide of arginine and alanine at the C-terminal, as previously
shown by our laboratory (Burcham et al. 1986). These smaller
arginine-containing peptides from the saffron cod also have a
unique activity profile, and they offer the possibility of making
chemical derivatives of the penultimate arginine, work which
is presently underway in our laboratory.

All of these studies have the general objective of further
understanding the mechanism by which the antifreeze gly-
coprotein functions at the ice/solution interface (Brown et al.
1985; Feeney, Burcham, and Yeh 1986; Feeney 1988). Previous
studies in our laboratory have indicated that antifreeze gly-
coproteins in solution exhibits a hydrophobic side and a hydro-
philic side (Feeney 1988). One specific objective is to determine
whether the carbohydrate side of antifreeze glycoproteins or
the underlying hydrophobic side is on the ice surface. There
are four phases of our study:
• When antifreeze glycoprotein is oxidized by galactose oxi-

dase (with catalase as a conjunctive enzyme), the C-6 alcohol
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