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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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