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Atmospherically transported volcanic
ash in Eltanin deep sea
sedimentary cores
T.-C. HUANG, N. D. WATKINS, and D. M. SHAW
Graduate School of Oceanography
University of Rhode Island
Kingston, Rhode Island 02881
The size and systematic distribution of the Eltanin
piston core collection offers an unusual opportunity to
study the regional distribution of selected particulate
matter on the ocean floor. We have finished the third
year of a program designed to delineate the spatial
and temporal distribution of atmospherically transported volcanic glass in deep sea sediments. The motive initially was to investigate the possibility of
volcanically induced climatic change during the past
2 million years. Although successful in developing a
method to separate and count particles as fine as 11
microns (Huang et al., in press a), we have become
convinced that since only the finest materials would
have an atmospheric residence time sufficient to be
climatically significant, both the limits of our experimental system and the effect of postdepositional
processes may inhibit resolution of the hypotheses.
Instead, we are concentrating on studies of the distributiQn of subantarctic volcanic dust in sediments and
are analyzing the data in terms of paleovolcanic
posivity (Shaw et al., 1974).
We have shown that fine volcanic dust horizons in
Eltanin cores can be dated and traced downward
from the Balleny Islands to distances of over 4,000
kilometers (Huang et al., 1973). One particularly
violent series of eruptions between 1.8 and 1.6 million
years ago produced a widespread deposit that we call
the Eltanin ash: paleoexplosivities up to 20 megatons
Of TNT equivalent are indicated (Huang et al., in
press b).
Although pessimistic about prospects of detecting
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unambiguously any past relationships between climate
and volcanism, we think that volcanic eruptions may
indirectly affect planktonic microfaunal activity, possibly by the addition of trace elements and micronutrients to the water surface (Huang et al., 1974).
We are aware, however, that selective dissolution of
the radiolaria studied could perhaps produce the same
apparent relationship between volcanism and species
diversity.
This research is supported by National Science
Foundation grant GA-28853.
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Deep sea erosion in the southwest
Indian Ocean
J. P. KENNETT and N. D. WATKINS
Graduate School of Oceanography
University of Rhode Island
Kingston, Rhode Island 02881
Paleomagnetic and micropaléontological dating of
175 Eltanin deep sea sedimentary cores (fig.) has
been carried out in the southeast Indian Ocean between 70'E. (Kerguelen-Gaussberg Plateau) and
120°E. (Western Australia) and between Antarctica
and 30°S. (Broken Ridge and Naturaliste Plateau)
(Kennett and Watkins, 1974). Cores from the crest
and flanks of the mid-oceanic ridge are mostly Pleistocene with only rare breaks in sedimentation. Flanking
this zone in deep basins immediately to the south of
the ridge and in a broad zone in the South Australian
Basin are areas where bottom currents have systematically eroded or inhibited deposition of sediments
ranging in age mostly from Pleistocene to Pliocene
but including Middle Tertiary. This regional erosion
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extends northward into the Wharton Basin between
Broken Ridge and the Naturaliste Plateau where
Cretaceous sediments are exposed (Veevers et al.,
1973). The erosional disconformities appear to have
been created by increases in velocities of Antarctic
Bottom Water during the last 2 million years. Bottom
photographs show that vast manganese nodule fields
also have been created by this bottom water activity
especially in the South Australian Basin. In great
contrast, relatively quiesent bottom conditions occur
over the mid-oceanic ridge system
The geological evidence suggests two major patterns
of high velocity bottom water flow; a southern flow
across the southern Kerguelen Plateau and westward
to the northern Indian-Antarctic Basin; a more important northern flow that crosses the mid-oceanic
ridge northeast of the Kerguelen-Gaussberg Plateau,
traverses the South Australian Basin, and flows between Broken Ridge and Naturaliste Plateau into the
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Wharton Basin. Major Cenozoic and Cretaeous
hiatuses in the Wharton Basin, revealed by deep sea
drilling, show that erosive northward flowing bcttom
water through this conduit has been a long-term feature. Erosion on the southern parts of the KerguelenGaussberg Plateau has exposed sediments of Late
Cretaceous, Eocene, Oligocene, Miocene, and younger
ages.
A manuscript giving all details has been submitted
for publication. This research was supported by National Science Foundation grants GA-35252 and GV-25400.
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