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We compared diatom populations from the southern ocean
in three different contexts: living diatom assemblages, the un-
derlying southern ocean surface sediments, and laboratory dis-
solution experiments. Our data demonstrate that dissolution
can account for the temporal and spatial variations in sedi-
mentary diatom assemblages observed in southern ocean sed-
iments. Increasing dissolution causes relative depletion in
Nitzsch ia kerquelensis (K), enrichment in Thalass ios ira len tiginosa
(L), and slight enrichment in Eucampia antarctica (E). This re-
flects the relative susceptibility to dissolution of the three spe-
cies that dominate antarctic sediments either in the Holocene

or at the level of the last glacial maximum. Using the ratio K!
(K + L), we have devised a preservation index to estimate
relative extents of dissolution and applied it to natural assem-
blages.

Holocene southern ocean sediments display increasing opal
preservation toward higher latitudes, but south of the Polar
Front preservation decreases in the following order: well-pre-
served	southeast Indian Ocean > south Atlantic Ocean
southwest Indian Ocean > southeast Pacific Ocean = poorly
preserved. Dissolution also accounts for the pattern of diatom
assemblages in last-glacial-maximum sediments of the Indian
and Pacific sectors, but in the Atlantic, increased E. antarctica
abundances at the last glacial maximum must have resulted
from an increase in surface ocean production of this species.
Holocene and last glacial maximum diatoms in Atlantic and
Pacific sector sediments are equally well-preserved, but in the
Indian sector, Holocene sediments are better preserved than
those of the last glacial maximum.

Paleoceanographic and paleoclimatic transfer functions de-
rived from factor analyses of variations in sedimentary abun-
dances of these three diatoms have ignored the effects of
differential dissolution on thanatocoenosis, and thus should
be interpreted with caution. This research was supported by
National Science Foundation grant DPP 84-00575 to L.H.
Burckle and OCE 87-11588 to P.N. Froelich.
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