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More brachiopod specimens were collected on
Cruise 27 of Eltanin than on any other previous
oceanographic expedition. Approximately 10,000
individuals are represented in the collections made
and preserved during this cruise. About 600 of these
are from the vicinity of Antarctica; the others were
obtained off Antipodes and Macquarie Islands.

Brachiopods were found to be widely distributed
in the shallow waters in and adjacent to the Ross
Sea; 75 percent of the bottom trawls made south
of 70°S. contained brachiopods.

Preliminary studies suggest that 11 genera and
23 species of brachiopods were collected, consti-
tuting the greatest variety of these organisms ever
dredged on an oceanographic cruise of such short
duration (59 days). Approximately 3,000 speci-
mens of Gyrothyris mawsoni and 5,000 specimens
of Aerothyris macquariensis were obtained. These
two genera and species were previously described
on the basis of only a few poorly preserved shells
collected on the beach at Macquarie Island. This
material will permit a much better understanding of
these poorly known taxa.

Near the Balleny Islands, four deep-water brach-
iopods were collected at depths of over 1,000 fm-
Pelagodiscus atlanticus and three specimens which
have been tentatively assigned to Eucalathis, Neo-
rhynchia, and A erothyris.

The data obtained on this Eltanin cruise expand
the known areas of distribution of most of the spe-
cies collected and greatly extend the known ranges
of several taxa. The cruise marks the first time
that the genus Macandrevia has been reported to
occur in the Ross Sea. The findings extend the
known ranges of Aerothyris macquariensis and
Gyrothvris mawsoni—h itherto considered endemic to
Macquarie Island-750 miles northeastward to
Antipodes Island. The known range of Neothyris
lenticularis was extended also, from New Zealand
380 miles southward to Antipodes Island; it was
the first time that this genus had been reported to
occur beyond the immediate vicinity of New Zea-
land. Good samples for further quantitative and
developmental studies were collected of Neothyris
lenticularis, A erothyris macquariensis, and Gyro-
thyris mawsoni.

By studying trawls containing brachiopods, use-
ful ecological information was obtained, particularly
on substrate relations and biological associates.

(Photo by author)
Aerothyris macquariensis.

Field observations suggest that terebratulidines and
terebratellidines can be readily distinguished ex-
ternally by the regularly branched distal tip of the
pedicle in the former.

Limited observations of the behavior and mor-
phology of living specimens were made. A number
of black-and-white and color photographs were
taken when time permitted. Both Aerothyris mac-
quariensis and Gyrothyris mawsoni exhibited con-
siderable, apparently random movement on their
pedicles when kept in a tank on the ship. In a
number of cases, the movement followed rapid
closure of the valves. Currents induced in the tank
did not appear to stimulate directive movements.
The relative hardiness of these brachiopods is sug-
gested by the fact that all of the Chlamys delica-
tulus, to which the brachiopods were attached, died
several days before the brachiopods as the aquar-
ium water warmed up during the passage from
Macquarie Island to Melbourne, Australia.

Bacteriology of Antarctic Region
Waters and Sediments

NANCY W. WALLS
Engineering Experiment Station
Georgia Institute of Technology

During 1966, studies were initiated to determine
the distribution of bacteria in marine sediments and
the overlying water column in antarctic regions.
The facilities of USNS Eltanin were used to collect
marine sediments along the Antarctic Convergence
(Cruise 23) and both sediments and water sam-
ples from antarctic and South Pacific waters (Cruise
25).	A total of 122 different water levels
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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 Phleger 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
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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.
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