tion of Eltanin Cruises 4 to 21). The striking influence of the bottom topography on the circulation 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 , Cs"' 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 surface salinity samples, are useful in studying the
position and variability of the Polar Front. The
positional variability along meridians in the western 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, damaging 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.

Rotating Model Experiment
on Circulation in the Antarctic Seas
TAKASHI TCHIYE

Lamont Geological Observatory
Columbia University

Surface and Deep Current
Measurements in the Drake Passage
LUIS R. A. CAPURRO
Department of Oceanography
Texas A &M University
Since 1963, subsurface and deep current measurements 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 current 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
September-October, 1966

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 30centimeter 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

-

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 heating the rim of the model with a thermo-resistance
tape attached to the outer wall.
The experiments with winds only indicate that
the circulation of the Weddell Sea is most sensitive
223

to the strength of the westerly wind and becomes
clockwise or counterclockwise as the wind is strong
or weak, respectively. Actually, sense of the rotation depends also on the Rossby number. When
the Rossby number exceeds 0.1, the circulation
becomes clockwise. The effect of the meridional
temperature gradient is to generate seven to nine
cellular vortices of alternatively cyclonic and anticyclonic rotations in the whole ocean. In the Weddeli Sea, this effect produces small, clockwise eddies to the east of the Antarctic Peninsula, up to
three in number when the meridional temperature
difference reaches 2°C.

elements. The possibility of a source of metals
from Antarctica by the solution of glacial flour,
hinted at by the Pacific data, is presently being
explored in the Scotia Sea-Weddell Sea boundary.
This program is supported by the National
Science Foundation and the Atomic Energy
Commission.
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The Distribution of Sr, Ba, Co, Ni,
and Ag in Ocean Water Profiles of the
Pacific Sector of the Antarctic Seas
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KARL K. TUREKIAN, DONALD F. SCHUTZ
and DAVID JOHNSON
Department of Geology
Yale University

The distribution of barium, cobalt, nickel, silver, and strontium in ocean water profiles in the
East Pacific sector of the antarctic seas has been
determined using neutron activation analysis (Ba,
Co, Ni, Ag) and X-ray fluorescence (Sr) in order
to understand the marine geochemical processes
controlling the trace-element distributions in the
world ocean.
Barium shows an almost constant concentration
of 20 micrograms/liter in continuum with observations in the Pacific north of the Antarctic
Convergence. Cobalt (0.03pg/1), nickel (1.6 pg/
1), and silver (0.017 j.g/l) are the lowest in
their concentrations in the antarctic seas relative
to adjoining areas. The averages for the world
ocean are 0.39 pg Co/l, 6.6 1tg Ni/I, and 0.28
jsg Ag/I. Strontium is slightly but definitely lower
along the approximately 90°W. meridian relative
to the 115°W. meridian.
On the basis of these results and trace element
material balance calculations, it appears that the
antarctic seas are not strongly coupled with the
Pacific Ocean, at least not east of 115'W.
There is no significant transport of cobalt, nickel,
or silver from the Pacific Ocean to the Atlantic
Ocean through the Drake Passage; hence, these
two oceans are essentially isolated for some trace
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