
identical in both units, suggesting a common provenance.
Large clasts straddle the boundary between the two units.
This is difficult to explain if the boundary is a disconformity.
The absence of calcareous Miocene foraminifera and the
presence of vermiculite in the upper unit argues in favor of
solution and alteration. The highly fragmented nature of the
diatoms in the upper unit can be explained by a combination
of chemical alteration in near-surface sediments and recyc-
ling of fine fractions. Perhaps the most convincing evidence
in favor of the explanation that the entire succession is part of
the same depositional phase lies in the fact that grain size dis-
tributions for the sand-pebble (40 to -30) grade range is
nearly identical in both units. Both show dominance in the
fine to medium sand and both exhibit almost identical per-
centages of coarse granules and pebbles.

Interpretation of Barrett's (1975) size analyses from
Cenozoic diamictons in DSDP site 270 (Ross Sea) show that
diamictons 1 or 2 meters apart are closely related in size fre-
quency distribution. Conversely, diamictons separated by
tens or hundreds of meters or by appreciable intervals of time
show strongly contrasting frequency distribution. In conclu-
sion, we favor the explanation that this is a mid-Miocene suc-
cession in which there has been near-surface alteration and
some subsequent transport of the silt/clay fraction. Physical
movement and resorting of semibouyant mid-Miocene
diatomaceous ooze granule- and pebble-size clasts also seem
to have occurred in near-surface sediments.

The entire diamicton clearly has a glacial origin, with
sedimentation occurring below floating ice. The very abun-
dant and diverse photic zone plankton assemblages in these
sediments indicate that this ice was neither thick nor perma-
nent (Brady, in press). Brady (in press) suggests open marine
water conditions over the site at least during the summer
months. The benthic microfauna of the lower unit suggests a
water depth no shallower than 400-500 meters.

Coring operations atJ-9 were conducted from 16 Decem-
ber to 30 December 1978 by P. N. Webb, H. Brady, B. Ward,
T. E. Ronan, J. H. Lipps, T. E. Delaca, and W. M. Showers.
We thankJ. Clough andJ. Ardai for assistance in many ways.
This research was supported by National Science Founda-
tions grants DPP 720647 and DPP 76-1723 1.
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Miocene diatom flora from bottom
cores at RISP site J-9

H. T. BRADY

School of Biological Sciences
Macquarie University

North Ryde, N. S. W. Australia

Rich and diverse diatom floras were obtained from bottom
cores (shorter than 102 centimeters) collected at Ross Ice
Shelf Project site J-9. The mudline of this site is 597 meters
below sea level.

The lithological succession is similar in all cores, that is, a
lower unit consisting of a firm olive gray diatom-rich diamic-
ton at least 86 centimeters thick is succeeded upwards by a
sloppy to firm light olive gray (occasionally streaked by brown
iron staining) diamicton less than 20 centimeters thick
(Ronan et al). A sampl from a shallow (10 centimeters)
sphincter core was also examined for diatoms.

Floras were prepared from 2-3 milliliter samples following
treatment in hydrogen peroxide and hydrochloric acid.

At least 44 species of planktonic diatoms were recovered
from the lower diamicton unit. Floras are dominated by
Melosira sulcata, Liradiscus sp., Rhizosolenia hebetata hiemalis,
Stephanopyxis sp., Thalassiosira sp. and Nitzschia n.sp.

The flora present in the lower unit atJ-9 has been com-
pared with taxa cited in the zonal schemes of McCollum
(1975) (Deep Sea Drilling Project leg 28) and Schrader
(1976) (DSDP leg 29). It is deduced that theJ-9 floras are mid-
dle Miocene in age. This determination is based on the pres-
ence of the following taxa: Denticula lauta, D. antarctica,
Liradiscus sp., Melosira sulcata, Macrora stella, aff, Nitzschia
grossepunctata, aff., Nitzschia maleinterpretaria, Rhizosolenia
hebetata hiemalis, Rhizosolenia hebetata f. spinosa, Trinacria ex-
cavata, and T. pileolus. Critical early and late Miocene taxa
have not been observed and a middle Miocene age seems
most likely.

The thin upper light olive gray diamicton contains a high-
ly fragmented and poorly preserved diatom flora. Many of the
identifiable fragments also occur in the underlying middle
Miocene unit. Several taxa are confined to the upper unit and
are known elsewhere in late Miocene sediments (Denticula
hustedtii partial range zone, McCollum 1975). It is suggested
that the flora of the upper unit are not the result of local
recycling but have been derived from Miocene sediments ex-
posed along the flanks of the submarine channel over which
siteJ-9 (Ice Stream B) is located.

The presence of a diverse and abundant flora of middle
Miocene marine planktonic diatoms in association with a
diamicton succession suggests that the wer column over the
J-9 area was capped by a relatively thin and intermittant ice
cover. The absence of benthic diatoms indicates that bottom
depths lay below the photic zone, that is below 80 to 150
meters.

This work is supported by National Science Foundation
grant DPP 76-20657 to Northern Illinois University (Peter-
Noel Webb).
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Figure 1. Percentage fine-fraction (less than 62
micrometers) curves for three Ross Sea piston cores ar-
ranged In order of Increasing latitude from left to right.
(Schematic lithologic columns showing boundaries of sedi-
mentary units described In the text are shown to the right of

each curve.)

Late Quaternary paleoecology and
paleoclimatology inferred from

Ross Sea sediments
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Our recent findings pertain to grounded-ice extent in the
Ross Sea during the Late Würm glacial maximum. Bentley's
(1976) gravity data from the Ross Ice Shelf region suggested
that grounded ice extended no farther north than the center of
the present Ross Ice Shelf during Late Wiirm. Denton and
others (1971, 1975) and Denton and Borns (1974) presented
glacial-geologic evidence indicating that grounded ice
covered most or all of the continental shelf during Late
Wurm.

We studied microfossils in core-top samples to determine
oceanographic, environmental, and sedimentary conditions
that control modern faunal and floral distributions (Oster-
man and Kellogg, in press; Truesdale and Kellogg, in press).
Down-core faunal and floral assemblages are interpreted in
the same terms (Kellogg and Osterman, in preparation;
Truesdale and Kellogg, in preparation).
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Figure 2. Lithologic columns of piston, gravity, and drill
cores from the Ross Sea continental shelf, showing the
systematic variation In thickness of unit A. (The top of each
column Is positioned at the core location on the superim-
posed base map; Dathymetry is after hayes, of al., 1975.)
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