
of the drift show very little soil development (Bockheim
this volume), and there are no sharp breaks in weathering
of drift or glacially eroded bedrock below the trimline. We
also think that the ice-sheet surface lowered to its present
level quite recently, probably during late Wisconsin and
Holocene time. We infer that evidence of any former, more
extensive submergence of the mountains by the ice sheet
would have been removed by the continuous frost-
shattering of bedrock that produces the serrated crests on
the steep ridges and crests above the trimline.

The areal pattern of the trimline allows reproduction of
the former ice-sheet surface, which attained elevations of
3,000 to 2,000 meters on the interior flank and of 2,300 to
1,700 meters on the ice-shelf flank. Moreover, this areal
pattern, as well as ice-flow indicators and erratic distribu-
tion, shows that former ice-flow directions and positions of
domes are similar to those of today. Taken together with the
presence of freshly polished and striated granite bedrock
surfaces noted by B. G. Andersen on the summit of Mount
Powell in the Thiel Mountains, these data strongly suggest
that the interior "Whitmore" dome of the west antarctic ice
sheet thickened 300 to 500 meters but remained in the same
position during the last glaciation.

Evidence from the Ellsworth Mountains suggests to us
that in late Wisconsin time a thicker-than-present west ant-
arctic ice sheet poured seaward around and through the
Ellsworth Mountains, while at least one interior dome at-
tained a higher-than-present elevation. Glaciological recon-
structions adjusted to fit elevations of the last Wisconsin
ice-sheet surface near the Ellsworth Mountains suggest that
grounded ice occupied much of the present area of the
Ronne Ice shelf and southern Weddell Sea. The precise
areal distribution of this grounded ice must await detailed
examination of marine sediment cores from the floor of the
southern Weddell Sea, although preliminary examination

of available sediment cores suggests widespread surface or
near-surface till.
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Glacial marine sedimentation in
the Ross Sea, DSDP sites 270-273

KATHERINE BALSHAW BIDDLE

Geology Department
Rice University

Houston, Texas 77001

Over 24 percent of the ice surface area covering the Ant-
arctic Continent drains into the Ross Sea. Thus, any major
climatic changes affecting glaciation on Antarctica will
likely be reflected in the glacial marine sedimentary record
in the Ross Sea. The present research involves a strati-
graphic study of Oligocene through Pliocene glacial marine
sections in the eastern and western Ross Sea (figure 1). It
also provides an opportunity to compare Ross Sea piston

core data with the stratigraphic sections. The study entails
initial textural and mineralogic identification of basal tills
versus glacial marine sediments in piston cores from this
region to distinguish grounded from floating ice deposits.
This is accomplished using statistical criteria outlined by
Anderson, Kurtz, Domack, and Balshaw (1980). The focus
then shifts to identifying these deposits in the thick glacial
marine sections recovered at Deep Sea Drilling Project
(DSDP) sites 270, 271, and 272 in the western Ross Sea and
site 273 in the eastern Ross Sea. In this case, "east" and
"west" are defined in relation to the 1800 meridian bisect-
ing the Ross Sea.

Basal tills, glacial marine sediments, and sediments bor-
derline between these two are recognized at the DSDP sites
(figure 2) as well as eight texturally homogeneous till units,
most averaging 20 meters in thickness (figure 3). The rela-
tive position of these units in the DSDP stratigraphic col-
umns are used to model the advances and retreats of the
Ross Ice Sheet grounding line during the Oligocene
through Pliocene. These data also support depositon of a
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Figure 1. Location of Eltanin piston cores and DSDP drill sites
involved in this study.

thick (>1.5 kilometer) glacial section, in part, from a wet-
based ice sheet, rather than relying solely on the mech-
anism of ice-rafting suggested by Hayes and others (1975)
for the formation of these deposits.

Study of textural and mineralogic data at the DSDP sites
provides information on other major points. First, textural
data indicate that basal tills occur only in texturally homo-
geneous zones, though not all texturally homogeneous
zones are basal tills. These basal tills constitute less than 5
percent of the total glacial section and do not appear to
correspond to any of the seismic reflectors in the Ross Sea.
Secondly, comparison of data from the eastern and western
Ross Sea DSDP sites shows the possibility of laterally con-
tinuous deposition between these regions during a short
interval in the middle Miocene.

Another point is that the >2-micrometer matrix miner-
alogies of the glacial sediments cannot be used to dis-
tinguish sediment from a source in the Byrd Subglacial
Basin from sediment derived from the Transantarctic
Mountains. Pebble data appear to be the only mineralogic
method that distinguishes these sediment sources at
present (Barrett 1975). Consequently, the >2-micrometer
mineralogic data from the eastern Ross Sea do not refute the
postulated initiation of glaciation in the Transantarctic
Mountains, to the east, before the Ross Ice Sheet established
dominance in the region.

The textural and mineralogic data also confirm the re-
worked nature of the glacial sediments found throughout
the Oligocene through Pliocene section. This knowledge
puts constraints on the applicability of some mineralogic
and micropaleontologic studies involving these sediments.
A final point is that most sediments recovered by piston
cores in the Ross Sea appear to be restricted to the surficial
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layers above the angular unconformity and do not pene-
trate the older glacial section below.
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Interpretation of Rb-Sr dates
of feldspar in tillite

on Mt. Tuatara, Byrd Glacier

GUNTER FAURE and KAREN S. TAYLOR

Department of Geology and Mineralogy and
Institue of Polar Studies

The Ohio State University
Columbus, Ohio 43210

Highly indurated deposits of sediment deposited by ice,
called tillite, were found along the northern slopes of Mt.
Tuatara along the Byrd Glacier, during the 1978-79 field
season. The tillite occurs in several erosional remnants, up
to 10 meters in thickness, lying on a highly polished and
striated surface of the Shackleton Limestone of middle
Cambrian age (Grindley and Laird 1969). The location of
these deposits several hundred meters above the present
level of the Byrd Glacier and the high degree of induration
suggest that the tillites are Cenozoic in age. Mercer (1972)
proposed to include similar deposits elsewhere in the
Transantarctic Mountains in the Sirius Formation. How-
ever, he concluded later that this name should not be used
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