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The glacial history of the Ross Sea has long been a subject of
debate. In an attempt to shed light on the glacial history of the
western Ross Sea, piston core samples collected during the
Deep Freeze 80 cruise of the USCGC Glacier were studied. Three
major questions were addressed: Does basal till exist in the
western Ross Sea? If so, what was the source of sediments that
make up these basal tills? What does knowledge of sediment
source tell us about the glacial history of the western Ross Sea?

Figure 1. Location of the primary study area in the western Ross Sea,
locations of cores examined in this study (except central Ross Sea
cores), and bathymetry of the western Ross Sea,, Note that deep
troughs originate near the outlets of glaciers from East Antarctica.
Depth data were compiled from H.O. Chart 29012, Ross Sea, 1978
edition (Defense Mapping Agency, Hydrographic Office, Wash-
ington, D.C.) and from Deep Freeze 80 depth records from the USCGC

Glacier.

The primary study area encompassed the Ross Sea west of
170°E, south of Coulman Island, and north of the Ross and
McMurdo Ice Shelves (figure 1). The study area is bounded on
the west by the Transantarctic Mountains, through which large
outlet glaciers flow, draining the massive east antarctic ice
sheet. Where east antarctic outlet glaciers flow into the Ross
Sea, large floating ice tongues, such as the Drygaiski Ice
Tongue, may form. Bathymetric maps of the present seafloor
reveal that submarine troughs originate at or near the debouch-
ments of large outlet glaciers and bend north-northwest as they
enter the Ross Sea (figure 1).

Much of this study concentrated on the sedimentology and
basal till petrology in the Terra Nova Bay region because of the
excellent core coverage there. Three major sediment types,
siliceous muds, sands, and diamictons, were found in the west-
ern Ross Sea. On the basis of the criteria of Anderson and
associates (1980) and Kurtz and Anderson (1979), the diamictons
were further subdivided into three types: compound glacial
marine sediments, mass flow diamictons, and basal tills.

With the aim of reconstructing paleoglacial-flow paths, basal
tills from the western Ross Sea, identified in this study, and
basal tills from the south-central Ross Sea, identified by Ander-
son and associates (1980), were petrologically analyzed. Heavy
mineral and lithic petrologic provinces were defined, and cor-
relations to rock outcrops in Victoria Land and Marie Byrd Land
were made.

Petrologic analyses indicate that three distinct petrologic
provinces exist in the western Ross Sea and that four petrologic
provinces exist in the south-central Ross Sea (figure 2). It is
interesting to note that the boundaries between petrologic
provinces parallel bathymetric trends and, in the south-central
Ross Sea, lie perpendicular to iceberg drift paths.

Minerals and lithologies of province 1 were found to corre-
spond well to metamorphic rocks between Reeves Glacier and
Campbell Glacier. The boundary between provinces 1 and 2 is
sharply defined and coincides closely with the geologic bound-
ary between dominantly metamorphic rock to the north and
dominantly granitic rock to the south near the northern edge of
Reeves Glacier. No good correlation between province 2 miner-
als and lithologies and coastal geology was found. It is likely,
however, that source rocks for province 2 lie undiscovered be-
neath the ice-covered terrain between Mawson Glacier and
David Glacier. Minerals and lithologies of province 3 correlate
well with the broad zone of Beacon Group rocks north of Byrd
Glacier and south of Mawson Glacier.

Correlations for provinces 4, 5, 6, and 7 were more general
because of the greater petrologic homogeneity of basal tills in
the central Ross Sea. However, minerals and lithologies of
province 4 correspond well to the mixed metamorphic and
granitic terrain between Shackleton Glacier and Byrd Glacier.
Minerals and lithologies of provinces 5 and 6 probably were
derived from metamorphic terrain beneath the west antarctic
ice sheet. Minerals and lithologies of province 7 correlate with
granitic and low-grade metasedimentary rocks in the Ford
Ranges of Marie Byrd Land.

Results of this study indicate that basal till exists in the west-
ern Ross Sea as far north as Coulman Island. The presence of
basal till indicates that ice has advanced and grounded in the
western Ross Sea. Petrologic data indicate that this ice flowed
from both East Antarctica and West Antarctica. Studies of this
sort not only serve to reconstruct paleoglacial-flow paths, but
also may be used as a tool in geologic mapping of the ice-bound
antarctic continent.
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Figure 2. Petrologic provinces 1 through 7 (from west to east) for
Ross Sea basal tills. Arrows indicate modern ice-flow paths in the
Ross Ice Shelf (after Hughes 1975). Generalized geology after Crad-
dock (1972). Water depth contours are shown for 500 and 1,000
meters. Abbreviations: B = Byrd Glacier, C = Campbell Glacier, D =
David Glacier, M = Mawson Glacier, R = Reeves Glacier, and S =
Shackleton Glacier.
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