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During 1965-1966, biologists from the Univer-
sity of Southern California continued to work on
materials collected from USNS Eltanin. Research
emphasis was shifted from the exploratory and
survey nature of the program during earlier cruises,
to one which attempts to elucidate ecological pat-
terns in specific areas. The organisms chosen for
study are those which show promise of providing
a better understanding of the interrelationships
between faunal distribution, water masses, and
convergences.

Significant findings resulting from this continuing
program have been reported at appropriate meet-
ings and published in scientific journals. In all,
some 30 reports were prepared during 1965 and
the first half of 1966; four of the major studies
are summarized below.

The importance of utilizing present faunal dis-
tributions and ecology as indicators of conditions
in former times has been emphasized by Orville
L. Bandy. He found two independent indicators of
an intermittent, if not continuous, ice cover in
Antarctica from the Pliocene or latest Miocene
to Recent, an interval of 11 million years. The
first of these is the finding that subantarctic and
antarctic planktonic Foraminifera extended far into
temperate regions during the later Miocene, mid-
dle Pliocene, and much of the Pleistocene. A
second line of evidence is the dominance of cold-
water radiolarians in deep-sea cores of the south-
ern oceans from latest Miocene to Recent.

The nototheniiform fishes have been under in-
tensive study by Hugh H. DeWitt. This year he was
able to examine the type specimens of this group
in five institutions in Great Britain and Sweden.
He has concluded that the groups of the Notothenia,
which are based on morphological similarities, are
consistent with the current patterns of the south-
ern oceans; that the area of the antarctic islands has
been populated by chance drifting from the islands
of the Scotia Ridge; and that the distinctness of the
"Magellanic District" from the "Antarctic Zone"
is due to their separation relatively long ago.

Benthic zonation, as exemplified by antarctic
polychaetes, has been a subject of considerable in-

terest to Olga Hartman. She has shown that the
highly endemic benthic fauna near the Antarctic
Continent is related to the long separation of the
Continent from other land areas and that little
bipolarity is in evidence. The abyssal fauna is
characterized by individuals of large size and by
distinct taxonomic units; the deep slope of the
Bransfield Strait has an unusually large and diversi-
fied fauna.

Thomas L. Hopkins has completed part of his
standing-crop studies of the Atlantic sector of the
antarctic seas. In the Scotia Sea, zooplankton in
the upper 1,000 meters of a 1 square meter column
averaged 3-5 grams (dry weight). Little difference
was found between winter and summer standing
crop; plankton in the winter concentrated below
500 meters, whereas in the summer it was in the
upper 100 meters. The bulk of the plankton found
in the upper 1,000 meters consisted of herbivores,
which feed primarily on phytoplankton produced
in the upper 100 meters of water.

Botanical Studies
of West Antarctica

I. MACKENZIE LAMB
Farlow Reference Library and

Herbarium of Cryptogamic Botany
Harvard University

The study and classification continue of collec-
tions obtained in West Antarctica in prior years.
Most of the marine algae from these collections
are now with Dr. R. Delépine at the Laboratoire
de Biologie Végétale Marine in Paris, for prelimi-
nary taxonomic disposition and microscopic prepa-
rations for the anatomical reproductive studies.

The lichens are at the Farlow Herbarium and
have been sorted to genera and prepared, with
duplicates when available. The species of Buellia
and Rinodina have been fully studied, as has ma-
terial of the same genera from several British and
Argentine collections received on loan; a manu-
script is in preparation and will be published
shortly as a continuation of the "Antarctic Lichens"
series in the British Antarctic Survey Reports. The
mosses and hepatics have been sent to the New
York Botanical Garden. Some preliminary drawings
of antarctic algae have been made, as well as il-
lustrations for the report on Buellia and Rinodina.
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Other biological projects of the U. S. Antarctic
Research Program active during the past year in-
cluded:

A Biogeochemical Study of the Skeletal Car-
bonates of the Benthic Organisms in the Antarctic
Seas. California Institute of Technology; Heinz A.
Lowenstam, Principal Investigator.

Bio-Acoustics of Leptonychotes weddelli. Woods
Hole Oceanographic Institution; William E. Sche-
vill, Principal Investigator.

Monographic Treatment of Antarctic Bryophyta.
New York Botanical Garden; William C. Steere,
Principal Investigator.

Systematics and Geography of Cephalopods. Uni-
versity of Miami; Gilbert L. Voss, Principal Investi-
gator.

Ecological Survey of Land Arthropods. Bernice
P. Bishop Museum; J. Linsley Gressitt, Principal
Investigator.

Oceanography

Systematic Oceanographic Survey
of the Southern Oceans

BRUCE C. HEEZEN
and ARNOLD L. GORDON

Lamont Geological Observatory
Columbia University

The exploration and explanation of antarctic
water masses, currents, submarine morphology,
sediments, tectonics, and their interrelationships
are the principal objectives of this study.

More than 200,000 miles of precision sound-
ings and 4,000 bottom photographs (150 stations)
have been obtained by USNS Eltanin in the Bell-
ingshausen Sea.

The rocky crest of the Mid-Oceanic Ridge in
the western Bellingshausen Sea is displaced dex-
trally 600 miles by the "Eltanin Fracture Zone."
The Chile Ridge in the northern Bellingshausen
Sea is a rugged, rifted branch of the Mid-Oceanic
Ridge. The Bellingshausen Abyssal Plain lies at the
base of the wide antarctic continental rise.

South of the Polar Front (Antarctic Conver-
gence), sediment bottom is seen in nearly all
photographs, whereas to the north, both ridge and
basin photographs (60 out of 70 stations) show
either scattered rocks, outcrops (two show pillow
lava), or nodules. Boulders occur only beneath
the pack ice and to the north of the Front. Ano-
malously smooth bottom, occasionally showing
weak scour marks, lies between the pack limit and
the Front. The almost total lack of photographic
evidence of rafted boulders between pack and

Front and the smoothing seen in the photo-
graphs are partly the result of extremely high rates
of pelagic biogenic deposition, but frequent scour
marks suggest smoothing by bottom currents as
well. Manganese nodules north of the Polar Front
become larger and more numerous from west to
east and finally give way to strong scour and rip-
ples (in 4,000 meters) in the constricted Drake
Passage.

During 1965, Lamont Geological Observatory
personnel took 114 hydrographic stations from
USNS Eltanin. These stations, mostly south of 50°S.
and east of 170°W. in the Pacific Ocean, were
taken with standard Nansen bottles at 23 levels.
Temperature, salinity, oxygen, silicate, nitrate, and
phosphate data were gathered, in addition to some
pH values. The data were processed manually
aboard the ship and finally by computer at La-
mont.

The Eltanin hydrographic stations have in-
creased our knowledge of the oceanography of
the antarctic seas significantly, especially in the
deep bottom layers, and have permitted an investi-
gation of the bottom circulation in the Bellings-
hausen Basin, Drake Passage, and Scotia Sea. Re-
sults indicate a bottom-water component in the
Bellingshausen Basin which is derived from the
Ross Sea and a westward bottom current in the
southern Drake Passage. The Eltanin data, due to
the complete network of stations, are the primary
source of data for one of the Antarctic Map Folios
of the American Geographical Society. This atlas
deals with the main core layers and dynamic topog-
raphies from 20°W. westward to 170°W. and
south of 50°S. (this being the area of concentra-
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