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The region under investigation lies between
120°W.-180°W. and 30°S.-60°S. Bounded in the
east by the East Pacific Rise and in the west by the
New Zealand Plateau, it includes three major physio-
graphic regions--the Southwestern Pacific Basin, the
Pacific-Antarctic Ridge, and a part of the Pacific-
Antarctic Basin. Most of the Southwestern Pacific
Basin lies between 2,500 and 3,000 fm. The Pacific-
Antarctic Ridge and numerous scattered seamounts
rise more than 1,500 fm above the Basin floor. Two
major oceanic west-east convergences transect the
area—the Antarctic Convergence to the south and the
Subtropical Convergence to the north. Most of the
area lies between these convergences and is commonly
referred to as the subantarctic regime. It is in-
fluenced by the tropical regime to the north and the
polar regime to the south. The major physiographic
features and surface currents are shown in Fig. 1.

Five different sedimentary units have been defined
for the area on the basis of studies of surface sedi-
iiients from approximately 100 cores collected by in-
vestigators on USNS Eltanin and other ships. These
units are: (l diatoiiiaceous sediment, (2) carbonate
(Foram inifera-rich') sediment, (3) brown clay, (4
mixed diatom-carbonate sediment, and (5') diatomna-
ceous clay (Fig. 2').

Surface sediments were analyzed for major dc-
imients silicon, iron, aluminum, magnesium, calcium,
scdiumim, potassium, titanium, phosphorus, and man-
ganese, and trace elements—cobalt, nickel, copper,
chromium, zinc, strontium, and barium. The original
data, along with contours of the second-degree trend
surfaces for iron, manganese, cobalt, nickel, and chro-
miuimi are shown in Figs. 3-7.

The manganese trend (Fig. 4) shows a high in the
Southwestern Pacific Basin, as do the trends of cobalt,
nickel, and chromium (Figs. 5, 6, 7). Iron (Fig. 3)
might be expected to have a similar regional trend
due to the common association of iron and manganese
in micronianganese nodules, which are present in high
concentrations in brown clay. Instead, iron concentra-
tion seems to increase toward the north and reflects
a greater contribution of volcanic material from the
seainounts in the area (Fig. 1)

From the petrologic and chemical studies, it ap-
pears that most of the brown clay is derived from
volcanisimi in and around the Basin margin. Subma-
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Figure 1. Physiographic diagram of the subantarctic Pacific Ocean
showing surface currents.
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Figure 2. Surface-sediment distribution in the subantarctic Pacific
Ocean. Diatomaceous sediment is shown by the open circle pat-
tern, carbonate (Foraminifera-rich) sediment by the block pattern;
the dashed pattern denotes brown clay, and areas of mixed sedi-

ment are shown by combinations of these patterns.
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Figure 3. Iron in surface sediment of the subantarctic Pacific Ocean
with contours of the second-degree trend surface. Iron values are

in weight percent. Contour interval is 1.0 percent.
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Figure 4. Manganese in surface sediment of the subantarctic Pa-
cific Ocean with contours of the second-degree trend surface. Man-
ganese values are in weight percent. Contour interval is 0.5 percent.
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Figure 5. Cobalt in surface sediment of the subantarctic Pacific
Ocean with contours of the second-degree trend surface. Cobalt

values are in ppm. Contour interval is 50 ppm.
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Figure 6. Nickel in surface sediment of the subantarctic Pacific
Ocean with contours of the second-degree trend surface. Nickel

values are in ppm. Contour interval is 100 ppm.

Figure 7. Chromium in surface sediment of the subantarctic
Pacific Ocean with contours of the second-degree trend surface.

Chromium values are in ppm. Contour interval is 20 ppm.

rifle volcanism generated turbidity currents, which
would flow down-slope and spread volcanic material
(Nayudu, 1969). Mineral associations strongly suggest
in situ alteration of the volcanic sediment. A detailed
discussion of these units and the chemistry of surface
sediments will be presented in a separate paper.

A study is in progress on significant changes at
depth in these cores in order to evaluate the origin of
the sediments and the paleoclimatic history and the
paleocurrent regime of the region. Also, a study is
being conducted of the chemistry, origin, and distri-
bution of manganese nodules in the area.
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The marine geophysics program aboard Eltanin
during 1968-1969 consisted of several phases, in-
cluding the routine collection of continuous underway
gravity, magnetic, and seismic-profiler data. As part
of a cooperative program, the geophysics group of the
University of New South Wales provided one or two
observers (generally advanced graduate students)
who assisted in the data collection on Cruises 34-37.
Geophysical observations made on hoard Eltanin con-
tinue to provide the bulk of geophysical information
on the extreme southern oceans.
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