
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-
viii, 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.
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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-
suits 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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tion of Eltanin Cruises 4 to 21). The striking in-
fluence of the bottom topography on the circula-
tion and the distinct separation of the Weddell and
Bellingshausen currents are evident.

Ten large-volume water samples were collected
on Cruise 17 and returned to Lamont for analysis
for C 14 , Cs137 and Sr90 content. These samples
were taken along 135°W. between 57°S. and 68°S.,
at depths from 10 to 4,500 meters.

The 2,465 bathythermograph observations made
during the six cruises of 1965, together with sur-
face salinity samples, are useful in studying the
position and variability of the Polar Front. The
positional variability along meridians in the west-
ern and central Bellingshausen Basin can probably
be correlated with features in the core layers of
the deep water, and with bottom topography. The
data also show great variety in the structure of the
Front.

the ship snapped and fell over the deck, dam-
aging the hydrowinch and some of the measuring
devices and forcing the vessel to return to base for
repairs.

The data from the current station show that the
mean speed of the current varied from 52.7 cm./
sec. at the surface, to 9.1 cm./sec. at 1,500 meters,
with the prevailing directions from ENE to ESE
(0580 to 1020). These speeds are lower than those
recorded at a current station 150 miles further
north during the 1963-1964 cruise.
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Since 1963, subsurface and deep current meas-
urements in the Drake Passage have been carried
out aboard Argentine naval vessels by scientists from
Texas A&M University and from Argentina. Current
stations have been occupied close to Cape Horn,
Staten Island, and Elephant Island, using parachutes
and neutrally buoyant pinger techniques. During
July and August and again in November, 1965, some
trial measurements were carried out in the Argentine
Basin to improve the quality of the reception of the
pingers and to gain some experience in anchoring
deep-sea buoys with the time release incorporated
into the system.

This summer, the Argentine research vessel
Zapiola left Buenos Aires at the beginning of
January and remained in the area until the middle
of April. It was only possible to occupy one cur-
rent station in the middle of the Drake Passage
(57 0 29'S. 66 0 50'W.), where parachute drogue
measurements were made from the surface to 500
meters and one pinger was tracked at a depth of
1,500 meters. Subsequently, during a severe storm,
the reference buoy broke loose from the releaser
and, while trying to recover it, the main boom of

A wooden scale model of the Antarctic from
the South Pole to 45°S., with horizontal and vertical
scale ratios of 10 and 4 x 10, respectively,
has been constructed a n d set up in a circular
plexiglass basin of 63-centimeter radius and 30-
centimeter height. The whole system is mounted
on a table which rotates with speeds of 1 to 15
rpm. (fig. 1). Westerly and easterly winds are
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Fig. 1.

simulated with eight blowers mounted on the model.
Each blower is adjustable in direction and strength.
The meridional density gradient is simulated by heat-
ing the rim of the model with a thermo-resi stance
tape attached to the outer wall.

The experiments with winds only indicate that
the circulation of the Weddell Sea is most sensitive

Surface and Deep Current
Measurements in the Drake Passage
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