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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.)
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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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Three sedimentary units were encountered in Ross Sea
cores (figure 1). Unit A, consisting of diatom-rich, silty sedi-
ment (greater than 90 percent silt-size or smaller), occurs at
the tops of most Ross Sea cores. This unit varies
systematically in thickness throughout the Ross Sea (figure
2); it is thin or absent near the Ross Ice Shelf but it is about
150 centimeters thick near the continental shelf margin.
Foraminifera, Radiolaria, and sponge spicules comprise
coarse particles in unit A. Unit B underlies Unit A in cores
collected from the continental shelf. Unit B, coarser than unit
A, is poorly sorted and compact and contains striated clasts
and abundant angular, conchoidally fractured quartz grains.
Faunal and floral remains are rare in unit B and, when pres-
ent, are fractured or fragmented. Unit C underlies unit A and
occurs only in cores collected from north of the continental
shelf. Unit C contains an abundant diatom flora and about 5
to 12 percent rock fragments and angular, conchoidally frac-
tured quartz grains. Units A and B are separated by a Transi-
tion Zone that consists of a well-sorted, sandy sediment in
which rare diatoms of the Eucampia balaustium assemblage
predominate.

We equate Fillon's (1972, 1974, 1975) "Brunhes"-aged
(0.69 to 0.0 million years old) sediment with our unit A and
correlate it with unit 1A in Deep Sea Drilling Project cores at
sites 270 to 273, which Hayes, Frakes, et al. (1975) stated was
identical to Fillon's Brunhes-aged sediment. Unit B, unit 1B,
and Fillon's Gauss-aged (3.32 to 2.43 million years old) sedi-
ment are similarly equivalent.

We disagree with Fillon (1972, 1974, 1975) and Hayes,
Frakes, et al. (1975) concerning the ages of the sedimentary
units. We think unit A is Holocene rather than Brunhes. We
obtained a radiocarbon date of 7,360 (+3,700— —2,500)
years (QL-1 125) on a composite sample from the base of unit
A from the southern Ross Sea (M. Stuiver, written com-
munication, 1978). We think that unit B is not Gauss, as sug-
gested by Fillon (1972, 1974, 1975) but that it was deposited
during the Late Pleistocene. This latter age is assigned, even
though rare Radiolaria of Gauss age occur in unit B, because
the diatom flora shows intense reworking (diatom species in
unit B have stratigraphic ranges in the Miocene, Pliocene,
and Quarternary). Radiolaria, Foraminifera, and sediments
in unit B are similarly reworked. These age interpretations for
units A and B negate Fillon's (1975) hypothesis of a major
Matuyama-to-Brunhes aged disconformity in the Ross Sea.

We also disagree with Fillon's (1972, 1974, 1975) in-
terpretations of Ross Sea sediments. Unit B represents
deposition and reworking beneath grounded ice during the
Late Wurm, and perhaps previous, ice advances. This in-
terpretation is supported by the reworked faunal and floral
constituents, and by the sedimentology of unit B which Bar-
rett (1975) showed was that of an unmodified till. Unit B is a
till and not, as proposed by Fillon (1975), a deposit that
formed beneath a floating ice shelf. The great thickness of
unit B at DSDP sites 270 to 273 (more than 20 meters) suggests
that this sediment represents more than one advance of
grounded ice. Unit A represents postglacial sedimentation
just north of and on the continental shelf under conditions
similar to those that prevail today. The systematic variation in
thickness of unit A is related to the length of time since
grounded ice covered each core location and indicates that
the base of unit A is time-transgressive.

The upper portion of unit B is probably a temporal
equivalent of unit C. Unit C was deposited under glacial-
marine conditions north of the grounded Late Wurm ice

sheet. The Eucampia balaustium assemblage in well-sorted,
sandy sediments of the Transition Zone indicates that strong
bottom currents winnowed material in the grounding zone.
The currents probably were caused by a combination of melt-
water streaming from beneath grounded ice, tidal pumping in
the grounding zone, and marine bottom waters.

This revised paleoclimatic interpretation of Ross Sea sedi-
ments supports the contention of some glacial geologists
(Denton, et al., 1971, 1975; Denton and Burns, 1974) that
grounded ice extended to the continental shelf margin in the
Ross Sea during the Late Wurm glacial maximum. It does
not support the evidence from gravity anomalies that Late
Wurm grounded ice was only slightly expanded beyond the
present grounding line. These results are preliminary, and
additional work is underway to provide supporting evidence
for our conclusions.

This work was supported by National Science Foundation
grants OPP 75-15524 and DPP 75-15524-AOl.
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