
The other current meter used was an Alexeev-type,
which was suspended from the hydrographic wire at
a depth of about 500 m. Five records of several hours'
duration were obtained with this instrument.

In an effort to gain information about the surface
drift south of Australia, nine packets of 500 plastic
drift cards were released. Two cards released at 50°S.
132°E. have already been recovered at Macquarie
Island (55°S. 159°E.), indicating a drift of at least
21 cm/sec. Other cards released further to the north
have been found along the coasts of Tasmania and
Australia.

Besides extending Eltanin's general hydrographic
survey into a rather sparsely covered area, the hy-
drographic and current-meter programs served several
specific purposes. One was to obtain a more accurate
estimate of the zonal flux of water between Australia
and Antarctica. By using the deep current-meter re-
suits as reference values for the geostrophic calcula-
tions (Reid and Nowlin, in press), one should obtain
a more meaningful estimate of the transport than
one does from simply assuming a depth of no motion.
Preliminary calculations made on board ship indicate
that the net eastward transport may be as great as
320 x 106 m3/sec. The baroclinic transport relative
to the bottom represents slightly more than half
(170x 106 M3 /sec) of the total.

The second objective of the physical oceanographic
programs was to provide observations for comparison
with models being developed at the Horace Lamb
Centre of the circulation in the region south of
Australia.

Finally, the data gathered on this cruise are being
incorporated by the author into a study of the struc-
ture of the Antarctic Circumpolar Current.
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Tectonic Control of
Antarctic Deep-Sea Bathymetry

BRUCE C. HEEZEN

Lamont-Doherty Geological Observatory

A bathymetric study of the antarctic sea floor con-
ducted in preparation for the construction of a new
antarctic bathymetric chart has led to refined deline-
ation of the tectonic fabric of the deep-sea floor.
Through its control of bathymetry, this tectonic
pattern also exercises important controls on water

circulation, sediment type and thickness, and the sea-
scape as observed in deep-sea bottom photographs.
A series of maps now in preparation will demonstrate
the relation of these diverse, tectonically controlled
distributions. The construction of a new bathymetric
map of the antarctic seas employing all available data
is nearing completion.

Studies in Antarctic
Physical Oceanography

S. S. JACOBS, A. L. GORDON, and F. L. ROSSELOT

Lamont-Doherty Geological Observatory
of Columbia University

Physical oceanographic observations were made by
Lamont-Doherty Geological Observatory personnel
aboard USNS Eltanin on Cruises 39, 42 and 43.
Cruise 39 was primarily devoted to sediment coring,
and Cruises 42 and 43 to geophysical programs. Hy-
drographic stations were planned to fill existing gaps
in the data base of antarctic physical oceanography.
Serial temperature, salinity, and dissolved oxygen
determinations were made at selected levels between
surface and bottom on 38 stations. Twenty STD
stations were taken on Cruise 39. Continuous surface-
temperature records and 70 sea-water samples to be
processed for total CO2 were obtained on Cruises 42
and 43. Seven hundred eighty-three bathythermo-
graphic casts, including expendable BTs, were made
at regular intervals along the ship's track, including
12 crossings of the Polar Front (Antarctic Conver-
gence). Hydrographic data from Cruises 42 and 43
were reduced aboard ship with the aid of the IBM
1130 computer. Hydrographic data, ship tracks, and
other station information appear in Eltanin data
reports (e.g., Jacobs, Bruchhausen, and Bauer, 1970).
A bottom camera (Thorndike, 1959), bottom cur-
rent meter (Thorndike and Ewing, 1969), and neph-
elometer (Thorndike and Ewing, 1967) were utilized
on 41 stations. Bottom-photograph negatives for these
cruises will be on file at the Smithsonian Oceano-
graphic Sorting Center.

Analyses of Eltanin data from these and earlier
cruises include a study of the Ross Sea and its inter-
action with the southern oceans (Jacobs, Amos, and
Bruchhausen, in press). Two types of Antarctic Bot-
tom Water (AABW) were found in the northern
Ross Sea, one characterized by low salinity similar
to that produced in the Weddell Sea, and the other
by high salinity (-34.75°/oo). Sharp changes in
temperature, oxygen, and salinity were observed near
bottom on the Ross Sea continental slope. Tempera-

188	 ANTARCTIC JOURNAL



Ia

GREENWICH	MEAN	TIME
31 JAN. 1969	 I FEB. 1969

2000	 2100	 2200	 2300	 000	 0100
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ture minima (-2.13°C.) measured near the base
of the Ross Barrier were ascribed to depression of the
sea-water freezing point with increasing pressure,
and to possible shelf ice/sea water interactions.

Types of AABW were investigated further by Gor-
don (in press) in a study of the Antarctic Bottom
Water circulation between 130°W. and 110°E. More
than two-thirds of the deep hydrographic data taken
to date in this region are from Eltanin stations.
Current patterns deduced from bottom potential
temperature, salinity, and oxygen distributions reveal
a clockwise flow in the basins between the mid-ocean
ridge and Antarctica and a general eastward flow
north of the ridge. Deep and bottom water in the
South Indian Basin enters the southern Tasman Basin
between 145° and 155°E. Eltanin data between
120°W. and 120°E. reveal a nepheloid layer in the
lowest kilometer of antarctic water south of the mid-
ocean ridge (Eittreim et al., in press). Current pat-
terns derived from hydrographic parameters agree,
in general, with the distribution of nepheloid layers
and regional averages of short-term Eltanin current
measurements.

Hydrographic studies of portions of the Wilkes
Land coast are under way and include an analysis
of bottom soundings extending into apparent depres-
sions on the continental shelf. STD observations over
a period of 24 hours (see figure) on the antarctic
continental shelf near the Adélie Coast are being
studied for relationships between vertical and hori-

zontal diffusion and mixing of heat and salt (Kaplan
and Amos, in preparation).

Five thousand eight hundred and ten hydrographic
stations taken below 40°S. from many ships over the
past 50 years are analyzed and presented in various
horizontal and vertical sections in a new volume of
the Antarctic Map Folio Series (Gordon and Gold-
berg, 1970).
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