
tion and destruction of the British and Chilean
bases on Deception Island. The record appeared
similar to a. normal teleseismic signal, with periods of
about 1 sec at South Pole and no sign of short-
period waves. A larger-magnitude event will be re-
quired to excite surface waves of sufficient strength
to be recorded by the low-gain, long-period systems.
Vault conditions do not permit operation of the
long-period system at higher gain.
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Figure 1. Recording of February 21, 1969, magnitude 5.2, De-
ception Island earthquake on South Pole's short-period vertical

seismograph.

Fig. 1 is a copy of the short-period vertical World-
wide Standardized Seismograph Station record from
South Pole. The rather long P-wave train is usually
indicative of shallow focus. No aftershocks were
identified.

Hydrographic and Current-Meter
Programs on Eltanin Cruise 41

JEFFREY E. CALLAHAN

Chesapeake Bay Institute
The Johns Hopkins University

Cruise 41 was divided into two legs, each consisting
of a southward and a northward run along approxi-
mately 132°E. from the Great Australian Bight to
the antarctic shelf. Both legs began and ended in
Adelaide, Australia. The accompanying chart shows
the track of the first leg.

The primary purpose of Cruise 41 was to launch
three Munk-Snodgrass internally recording tide cap-
sules at 400, 50°, and 60°S. along 132°E. (during
the first leg) and to retrieve the capsules after they
had spent approximately one month on the bottom
(during the second leg). This phase of the research
program was directed by Frank Snodgrass of the
Institute of Geophysics and Planetary Physics, Uni-
versity of California, chief scientist on Cruise 41.

All the hydrographic work and the major part of
the current-meter work were carried out during the
first leg, which lasted from December 20, 1969, until
January 27, 1970. These segments of the research
program were fitted in around the tide-capsule
launches on a time-available basis. In general, the

Track of leg 1, Elfanin Cruise 41. Open circles mark successful
deep current-meter stations. The hydrographic. section extended
from H 1 in the north to H 9 in the south. Maximum interval be-
tween stations was 2 1/2 degrees of latitude. The dashed line

represents the 1—km isobath.

capsule launches went smoothly, and there was ample
time for other work.

The hydrographic stations were done jointly by a
group from the Horace Lamb Centre of Flinders
University, South Australia, led by John Bye, and a
group from Scripps Institution of Oceanography
and The Johns Hopkins University, headed by the
author. Twenty-eight stations, all to the bottom, were
taken using Nansen Bottles. Temperature, salinity (by
conductivity), and dissolved oxygen (by the Winkler
method) were measured at all stations. Silicate, phos-
phate, nitrate, and nitrite concentrations (by Strick-
land-Parsons techniques) were measured at nineteen
stations. At most stations, an independent set of
silicate and phosphate samples was run on Eltanin's
AutoAnalyzer, and an independent set of nitrate sam-
ples was run using cadmium columns developed at
the Horace Lamb Centre. A nearly complete set of
alkalinity and pH measurements was obtained. The
IBM 1130 computer recently installed aboard El-
tanin, together with programs written at the Horace
Lamb. Centre, made it possible to reduce most of the
hydrographic data by the end of the first leg.

Two types of current meters, excluding those built
into the tide capsules, were used on the cruise. Isaacs-
type instruments were moored a few hundred meters
off the bottom at seven positions along the track. Ten
meters were deployed; nine were recovered, and five
good records resulted. The positions of the meters
are shown on the chart. The records are from one to
two days long.
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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.

Reference

Reid, J. L. and W. D. Nowlin. In press. Transport of water
through the Drake Passage. Deep-Sea Research.

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-
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