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The earliest transpacific cruises of Eltanin were
without a complete geophysical program, resulting in
large gaps in the data coverage at high southern
latitudes. For example, the gravity meter (installed
on Cruise 28) and the sonobuoy system (installed on
C1'uise 37) were not aboard during any of the trans-
pacific crossings below 43°S. Cruises 42 and 43 were
panned to overcome these deficiencies.

Cruise 42 began at Adelaide, Australia, on Feb-
ruary 28, 1970, and ended at Punta Arenas, Chile,
on April 11. The track was across the east end of
the South Australian Basin, over the Macquarie Rise
and through the Southeast Pacific and Bellingshausen
Basins, along the antarctic continental slope to the
Antarctic Peninsula, and then north to Chile (see
clart, page 17).

The Bellingshausen Sea is an area of primary in-
terest because most reconstructions of Gondwanaland
indicate that an ancient sea once covered this region.
The seismic profiler data here show 2.5 km of sedi-
ment at the foot of the antarctic slope, or nearly an
order of magnitude thicker than the sediments at
the foot of the Ross Sea continental slope. The
Bellingshausen Sea sediments are marked by well-
developed submarine canyons, some buried by as
much as a kilometer of overburden. Thick layers
of reverberant material, presumably turbidites, occur
within the sequence. The greater thickness of sedi-
ments seems to indicate an older age for the seafloor
in this region, as predicted by the reconstructions.
The most recent submarine canyons (cut into the
seafloor) are carpeted with glacial marine sediments,
indicating that the canyons probably predate the
fomation of the antarctic ice sheet. The sonobuoy
data show an unusual amount of variation in sedi-
mnt velocity with depth, possibly a result of the
al ernation of thick turbidite layers with acoustically
tr nsparent layers, apparently pelagic in origin.

Excellent sonobuoy data from the Chile Trench
sh w that it is floored by normal oceanic crust (5.3
or 6.6 km/sec material). A sonobuoy from the central
part of the trench recorded a 7.8 km/sec velocity
frdm the upper mantle. Sediment velocities here
were very consistent as a function of depth compared
to the data from the Bellingshausen Sea, where the
sampling was over a much wider region. The trench

is now full, and the overflowing sediments form
widespread sheet-like deposits, filled to sill depth,
that step down to a topographic low in the region
of 90°W. 56°S., where a young abyssal plain is
forming.

Station work on Cruise 42 included hydrographic
casts, nephelometry, bottom photography, and current
measurements by the Lamont-Doherty group, and
piston coring by a representative of Florida State
University. The hydro and coring-winch wires were
over the side simultaneously when conditions were
favorable, which saved a good deal of ship's time on
station. The thick glacial marine sediments along the
antarctic slope and rise usually prevent core-pipe
penetration to the underlying, older sediments. Pene-
tration through the glacial marine capping was
achieved occasionally during Cruise 42 by directing
the ship to outcrops, such as the walls of submarine
canyons, when they were revealed in the seismic
profiles.

An EPC seismic profiler was installed and tested
on this cruise. This profiler was found to be reliable
and versatile. It has since been purchased, and is
used continuously aboard Eltanin. Among its chief
advantages are its variable paper drive-speed and
sweep rates, its ability to program printing and key-
ing cycles, and the absence of mechanical units.

As on previous cruises, the meteorological program
was carried out by the Commonwealth Bureau of
Meteorology, Australia.
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Cruise 43, the second of two back-to-back cruises
with emphasis on geophysics, commenced at Punta
Arenas, Chile, on April 20, 1970, and terminated at
Wellington, New Zealand, on June 4. The primary
objectives of the cruise were 1) to reexamine areas
in the extreme South Pacific Ocean where compli-
cated patterns of sea-floor spreading had been in-
dicated; 2) to extend the coverage of gravity ob-
servations and sonobuoy measurements; and 3) to
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survey the southeastern portion of the Bellingshausen
Basin and the western continental shelf of the Ant-
arctic Peninsula.

The underway geophysical program consisted of
continuous and simultaneous measurements of grav-
ity, total magnetic field intensity, and, through seismic
reflection profiling, sediment distribution. Continu-
ous data were obtained over 90 17c of the 8,300 n.m.
track. Expendable radio sonobuoys (20) deployed
at selected sites yielded seismic-wave velocities of the
uppermost layers of the oceanic crust.

Other programs conducted were meteorological
observations, bottom coring, hydrographic observa-
tions, and large-volume water sampling for C14
analysis. Shallow-water grab samples were collected
for Dr. 0. Bandy of the University of Southern
California and Dr. R. Benson of the Smithsonian
Institution.

Four long magnetic traverses obtained in the area
between the Albatross Cordillera ("Pacific-Antarctic
Ridge") and the Chile Ridge should permit deter-
mination of the chronology and pattern of spreading
between these juxtaposed and currently active spread-
ing centers. In the Bellingshausen Basin, magnetic-
anomaly lineations can be recognized along and sub-
parallel to the continental margin of the Antarctic
Peninsula. These anomalies may represent an old
pattern of spreading (e.g., Early to Mid-Mesozoic)
analogous to the system proposed by Hayes and
Pitman for the North Pacific and North Atlantic.

Broad, low-relief but conspicuous topographic
channels appear to run parallel to the continental
rise along the Antarctic Peninsula. The channels are
5-15 n.m. wide and 20-40 fm deep, and one promi-
nent channel near the 2,000-fm isobath is probably
continuous over a distance of several hundred miles.
Strong (>10 cm/sec) currents also parallel the
continental rise.

On the northwest traverse from the Bellingshausen
Sea to 46°S., several previously unknown fracture
zones were crossed. Current measurements taken in
the northern branch of the Eltanin Fracture Zone
indicated velocities of 15 cm/sec in a southeasterly
direction at the bottom.
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EUanin during Cruise 44.
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The major aims of Eltanin Cruise 44 were to
determine the interaction of the voluminous Antarc-
tic Circumpolar Current (ACC) with the Macquarie
Rise, and to study the topographic and geophysical
nature of the Rise and surrounding basins. The last
portion of the cruise was devoted to obtaining a line
of ship stations and a geophysical profile along 120°E.
for completion of the Eltanin network of observations
south of Australia. This network now extends west-
ward from the longitudes of the South Sandwich
Islands in the Atlantic Ocean, thus covering over
230° of longitude.

Cruise 44 departed Wellington, New Zealand, on
June 24, 1970, with 25 persons comprising the scien-
tific and scientific-support parties. It terminated at
Fremantle, Australia, on August 18, after 8,487
nautical miles of track and 48 ship stations. The sta-
tions consisted of all or part of the following activ-
ities: hydrographic station (STD or Nansen cast),
bottom coring, nepheloid-layer observation, and ori-
ented bottom photography. The geophysical, surface-
temperature, meteorological, and bathythermograph
observations composed the underway program.

The shipboard computer system allowed the proc-
essing of hydrographic and geophysical data to a
much greater extent than possible during the pre-
computer cruises. The ongoing data analysis provided
rapid feedback into planning the next segment of the
cruise which, in turn, not only made for a more
efficient cruise track, but also made the work more
interesting to the scientific personnel.

The hydrographic data collected during Eltaiin
Cruise 44 supplemented the Macquarie area dta
collected on previous cruises. The analysis of t1he
distribution of properties within the main core layers
of the water column and the current evidence re-
vealed by the bottom photographs indicates that the
bulk of the ACC transport does not transverse the
Rise via the major deep passages at 53°30'S. aid
56 0 S., but outflanks the whole ridge system to he
south of 58°S. Therefore, the ACC is displaced
southward by nearly seven degrees of latitude in
passing the Macquarie Rise.
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