
were sampled at 13 geographical locations between
the surface and a depth of 3,542 m. These sam-
ples were collected aseptically by the use of Niskin
biosamplers fitted with sterile plastic bags
and opened by messengers at the desired sampling
depth. Metal Phieger coring tubes, 24 inches in
length, were used to collect sediment samples
at 35 geographic locations. An attempt was made
to keep the collecting devices as free from con-
tamination as possible by steam-sterilizing the cor-
ing tubes and grabs in an autoclave for 30 min-
utes at 18 psi and inserting plastic liners that had
been sterilized by ethylene oxide gas; these units
were sealed in sterile plastic bags. Sediments were
exposed to possible contamination by organisms
in the waters overlying the deposits, inasmuch as
no satisfactory way had been devised to shield the
tubes from these waters. The number of bacteria
present in the seawater becomes quite low at the
greater depths, however, and this water acted as
a mechanical flushing agent for the open core pipes
just before impact.

The various kinds of sediments were cultured in
one-gram quantities in six different enrich-
ment media, which were designed to favor the growth
of bacteria that have different nutritional re-
quirements. By this means, the existence and num-
bers of these organisms, in relation to the sediment
types, could be established. Since essentially com-
plete anaerobiasis prevails in deep-ocean sediments,
the media were formulated to favor the growth of
bacteria capable of anaerobic metabolism. No at-
tempt was made to simulate the barometric pressures
of the habitats. Aerobic heterotrophs were isolated
from the overlying water columns by filtering mea-
sured volumes of seawater through sterile millipore
filters and transferring the filters to appropriate so-
lidified media for incubation and counting.

The cultures collected are being analyzed in the
bacteriology laboratories at the Georgia Institute
of Technology. A detailed study of 30 species that
have been isolated in pure culture from sediments
indicates that the bacteria taken from deep-sea
sediments in antarctic regions conform to the gen-
eral pattern of marine microorganisms studied in
other ocean regions, i.e., gram-negative motile rods
predominate, and the majority of the organisms
are facultatively, rather than strictly, anaerobic.
Their biochemical capacities are quite varied, how-
ever. Sulfate reduction has not been demonstrated
by microorganisms in the sediments examined thus
far, but organisms capable of utilizing all other
energy sources provided have been isolated from
one or more of the sediments. Water-column data
examined thus far indicate that the aerobic, het-
erotrophic bacterial population density is a function

of both depth and geographic location. The results
indicate a concentration of organisms at or near
the water surface, but, in many cases, with a sec-
ond peak concentration anywhere between depths
of 500 and 1,250 m. Before final analysis, correla-
tive physical and biological data collected by other
groups on Eltanin will be studied in an attempt to
explain any unusual findings on bacterial species
or their distribution. Experiments and the evalua-
tion of results are still in progress.

Distribution of Antarctic Marine Fungi
J. W. FELL and CHRISTOPHER MARTIN

Institute of Marine Sciences
University of Miami

For the second year, the laboratory facilities at
Palmer Station were used for studies of the distri-
bution of inshore marine fungi. As other investiga-
tions made elsewhere in Antarctica have shown,
significant populations of soil microorganisms exist
in association with the cryptogamic flora and bird
colonies, especially of penguins, petrels, and skuas.
A primary objective of the Palmer study was to
find out to what extent propagative cells of terres-
trial fungi occur in inshore waters. It was also im-
portant to determine the ultimate fate of such cells
and to learn whether or not they are capable of
survival and reproduction under marine conditions.
Moreover, we were anxious to know if a distinct
marine fungal flora is present in these waters and,
if so, how far seaward it could be traced, and fin-
ally, what relationship it has to the fungal flora
of the open ocean.

During the past austral summer, soils, muds, and
waters were sampled. Extensive use was made of
a 40-foot Greenland cruiser and two helicopters
from the icebreaker USCGC Westwind. Numerous
inshore stations were reached with the cruiser,
whose maneuverability and ice-shielding proved
ideally suited for work in relatively narrow pass-
ages where icebergs and light pack ice are fre-
quently encountered. Nineteen hydrographic sta-
tions were occupied by the boat, permitting water
collecting with Niskin samplers. Temperatures and
salinity samples were taken along with microbio-
logical samples. As this work was coordinated with
the geomicrobiological studies of a group from
Florida State University (cf. Antarctic Journal, vol.
II, no. 4, p. 103), supporting chemical and bac-
teriological data will be available.

September-October, 1967	 193



Stations were selected to provide a transect out-
ward from the ice cliffs that characterize much of
the coastline of Anvers Island and to permit sam-
pling of waters and bottom sediments in the chan-
nels separating the numerous, small nearby islands,
such as Humble, Litchfield, and Torgersen, which
are rich biologically. The cruiser, provided access
to other important areas, including Cape Monaco,
Biscoe Bay, Port Lockroy, Paradise Bay, Peltier
Channel, and the Danco Coast. Helicopters carried
field parties to 12 relatively inaccessible sites within
a 40-mile radius of Palmer Station. One highly
significant feature of this mode of transport was the
opportunity to make "in-flight" selections of sam-
pling localities in poorly mapped areas.

Although most of the emphasis in this study was
on the Anvers Island area, two other localities
provided interesting comparative data—Adelaide
and Deception Islands, which, respectively, lie to
the south and north of Anvers Island. Work at De-
ception Island was made possible through the hospi-
tality of the British Antarctic Survey.

While some of the collections were processed at
Palmer Station, others were returned chilled or
frozen to the Institute of Marine Sciences (IMS) at
Miami. The delivery of this temperature-sensitive
material directly to the Institute was efficiently ac-
complished by helicopter as Westwind proceeded
northward through the Florida Straits en route to her
home port of Baltimore.

The examination of this collection is presently
under way at IMS. By analyzing the patterns of
response of certain filamentous isolates to various
combinations of environmental factors under con-
trolled laboratory conditions, some general 'trends
may become apparent which will assist in the recog-
nition of well-adapted antarctic marine fungi.

Also in conjunction with the land-based studies
at Palmer Station, we are examining the occurrence
and distribution of oceanic fungi. Our purpose is
to determine the relationship of fungal populations
to hydrographic conditions and to such biological
factors as the occurrence of phytoplankton, bac-
terial population, and micronutrients in the various
water masses between Antarctica and the Subtropi-
cal Convergence. To date, five cruises have been
made: Eastwind-1966, in the offshore region of the
Antarctic Peninsula; Eltanin-23, which crisscrossed
the Antarctic Convergence, Eltanin-24, across the
Subtropical Convergence; Eltanin-26, in the Tas-
man Sea; and Eltanin-27, on which a transect was
made from the Antarctic Continent to the Subtrop-
ical Convergence.

The fungi are collected aseptically with Niskin
biosamplers at standard hydrographic depths from
the surface to the bottom. To obtain synoptic data,

the microbiological collections aboard Eltanin are
made in cooperation with Lamont Geological Ob-
servatory's hydrographic program. The Niskin bio-
samplers are placed on the hydrographic wire in
tandem with Lamont's Nansen bottles. After re-
trieval, 1-2 liters of water are filtered through a
cellulose acetate membrane (0.45 porosity) and
the membrane placed on a medium that is appro-
priate for fungal growth. Following from one to two
weeks of incubation at 10°-12°C., the organisms
are counted and representative colonies subcultured
for systematic and physiologic study at IMS. The
results indicate a diversity of fungi, many of which
are new genera and species endemic to the antarc-
tic seas and/or specific water masses. Psychrophi-
lic organisms (maximum temperature near 15°C.)
are prevalent; a comprehensive report of their sys-
tematics and ecology is in preparation.

The Lipids of Antarctic Fish
NESTOR R. BOTTINO, LELA M. JEFFREY,

and RAYMOND REISER

Department of Biochemistry and Biophysics
and Department of Oceanography

Texas A &M University

Previous studies in Texas A&M University labo-
ratories on the lipids of members of the antarctic
food chain were continued by examining the lipids
of antarctic fish. Analyses were performed on in-
dividual samples collected in the Pacific sector of
the antarctic seas during various expeditions of
Eltanin.

Six genera of fish were examined for their lipid
content. The average content was 20 g per 100 g
of dry weight, but the variations were wide, rang-
ing from 3.4 to 36.6g/100g. The proportions of
the different lipid classes, as determined by silicic
acid column chromatography, also varied widely.
However, in most cases, the complex lipid fraction
was the preponderant lipid class, followed by tri-
glycerides and, at much lower levels, by free fatty
acids, sterol esters, partial glycerides, sterols, and
hydrocarbons and waxes. Similar preponderance
of the complex lipid class has been observed in
antarctic Euphausia (Jeffrey et al, 1966). Phos-
phatidyl choline and phosphatidyl ethanolamine
were the major components of the complex lipids of
both fish and euphausids.

Examination of the fatty-acid compositions of
the triglycerides and complex lipids of fish showed
that the concentrations of palmitic, stearic, and
eicosapentaenoic acids were essentially the same
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