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The geophysics program aboard USNS Eltanin has
been in Continuous operation during the period
under review. On a typical 2-month cruise no more
than a half day is lost due to equipment failures. As
a result, there is a nearly complete record of mag-
netics, seismic reflection, and gravity data. This in-
formation is dependent upon the quality of the navi-
gational inputs, which are carefully recorded by the
geophysics personnel (with the help of the Alpine
support group) and reconciled by use of the IBM
1130 computer to produce shipboard plots. The ship-
board plots include the ship's track and combined
magnetics, gravity, and topographic profiles that are
accurately tied into the navigation. The seismic re-
flection profiles are returned to Lamont-Doherty,
where the records are photographed after annotation
with navigational data. Seismic reflection profiles
are supplemented by variable-angle reflection and
refraction data obtained by use of sonobuoys. During
the review period, about 150 velocity solutions from
sedimentary layers and basement were obtained in
antarctic waters aboard Eltanin. These solutions can
be used to compute the total thickness of the sedi-
ment cover.

Cruise 48 accentuated piston-coring in the central
Indian Ocean area with special emphasis on the
Broken Ridge. Significant outcrops were profiled on
the Broken Ridge with the seismic system. Relatively
thick sediments were measured north of the ridge
crest with sonobuoys.

Cruise 49 was multidisciplinary and designed to
provide north-south Crossings of the Southeast Indian
Rise west of 1 10°E. and as far south as the ice would
permit. Four extremely useful ridge crossings were
obtained, which now enable us to project fracture
zones and magnetic anomalies to the Kerguelen pla-
teau. Unusually thick sediments (200 meters), either
biogenic or transported by bottom currents, have
accumulated on or very near the ridge crest in the
vicinity of 50°S. 105 0 E. Exceptionally widespread
sediments up to 1,000 meters thick, similar in appear-
ance to those near the ridge crest, were profiled
along the northern edge of the Wilkes abyssal plain
from 110'E. to the Kerguelen Plateau. This region
seems to be a vast repository for lutitic sediments
brought in by bottom currents.

Cruise 50 was a hydrographic cruise, but provided
useful profiler and sonobuoy data in an east-west
direction along the antarctic continental rise. At a

mean latitude of 65 0 S. the rise sediments are about
3,000 meters thick over a coherent reflector, which
indicates that basement was not reached; hence the
sediments may be thicker.

Forty sonobuoys were deployed in the Ross Sea
during Cruise 52, a special geophysics cruise. Work
in progress shows that the sediment cover on the
shelf varies from a few meters (over basement out-
crops) to at least 3,800 meters. The thickest sedi-
ments have apparently filled in an ancient north-
south depression of the basement. The eastern edge
of the depression is likely to be fault-controlled.
Young, open synclines plunge out to the north and
appear to be transgressive. About 3,000 meters of
section are exposed east of the 180th meridian,
where eastdipping beds are truncated at the seafloor.
The major structural elements, including a well de-
fined gravity high along 175°W., are roughly radial
along meridians in the Ross shelf.
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Recent studies on antarctic cores have demon-
strated possible relationships between changes in the
tempo of bottom water activity and antarctic glacial
history. Paleocirculation characteristics of the world
ocean and in particular the high latitude regions are
closely related to glacial history of Antarctica. Cli-
matic fluctuations associated with glacial episodes
are considered to have had a profound effect on
deep-ocean circulation (Arrhenius, 1952; Olausson,
1969). This results from an increase in the produc-
tion of bottom water through greater production of
sea-ice and floating shelf ice and from an increase
in circumpolar flow due to an intensified high lati-
tude climatic regime (Gordon, 1971). At these times
an increase in sea floor erosion and sediment redis-
tribution occurs as a result of intensified circulation,
increased chemical dissolution , and increased benthic
standing crop and activity.

Deep basins south of Australia have been the site
of extensive Late Cenozoic erosion relatea to high
velocity bottom currents (see Watkins and Kennett,
page 202 of this volume; and Watkins and Kennett,
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