Thi research was done in the course of pursuing
investiations under National Science Foundation
grant ov-28804.
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are being processed; however, available carbon-14
dates indicate that grounding of this sheet occurred
>47,000 years ago, that initial thinning began prior to
10,000 years ago, and that ungrounding occurred in
the sound by 5,000 years ago.
Hypotheses that have been invoked to explain these
grounded sheets include (1) expansion of east antarctic ice into the Ross Sea, (2) advance of local glaciers
from the Transantarctic Mountains and from Ross
Island, (3) local grounding of the Ross Ice Shelf, or
(4) a northward sweep of the grounding line, now
located in Marie Byrd Land, that separates the Ross
Ice Shelf and the west antarctic ice sheet. Geologic
considerations currently favor the fourth hypothesis
and suggest that the west antarctic ice sheet repeatedly
has expanded north into the Ross Sea and probably
into the Weddell Sea. If this reconstruction is correct,
the last collapse of an expanded sheet has been a
recent phenomenon; this is in accord with the suggestion (Hughes, 1973) that west antarctic ice is disintegrating. This hypothesis easily can be tested, and
a rate of recession calculated, by geologic field work
on the coast of northern Victoria Land, on islands in
the Ross Sea, and on moraines fringing outlet glaciers
of the Transantarctic Mountains.
This research was supported by National Science
Foundation grant GA-14388
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Gltcial deposits in the McMurdo region record two
seric of major events. The first involves invasions of
Tayl r and Wright valleys by tongues of the inland
ice s eet dammed west of the Transantarctic Mountains. Advances prior to 4 million years ago carved
the alleys; only four subsequent advances, all relativel minor, have occurred within the last 3.6 million
year . The second series of events involves the repeated
pres nce, within the last 1.2 million years, of grounded
ice s eets in McMurdo Sound and in the eastern Ross
Sea nd Ross Ice Shelf areas.
During the 1973-1974 austral summer, from October to December, we concentrated on mapping and
datirig moraines and erosional features associated with
the oungest grounded ice sheet. The results indicate
that ice of this sheet entered McMurdo Sound both
frothe southeast, between Ross Island and Minna
Blu , and from the east, around the northern tip of
Ros Island. The ice attained altitudes of 260 to 310
meters on the west coast of McMurdo Sound, of 573
meters at Cape Bird, of 277 meters at Brown Peninsula l, of 403 meters on eastern Mount Discovery, and
of 6109 meters on eastern Minna Bluff. Hence, the ice
sheet surface rose to the east and southeast. Grounded
ice achieved a maximum thickness of about 1,325
meters in McMurdo Sound. Most dating samples still
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This season's experiments were designed to obtain
additional data necessary to interpret the ice regime
of upper Marie Byrd Land (Whillans, 1973) and the
variations in climatic effect on the ice sheet at present
and during the recent tens of thousands of years. The
field party consisted of six persons from The Ohio
State University and work was conducted on the
surface of the ice sheet upstream from the Byrd Station core hole. The experiments (1) studied the processes of snow sedimentation, (2) sampled the present167

day variation of parameters measured in the Byrd
Station core that have paleoclimatic significance, and
(3) studied the flow of the ice sheet at an undulation
in surface topography.
Sedimentary processes were studied in detail over
the undulation in surface topography in the detailed
study area. At three locations snow samples at 2-centimeter intervals to 3 meters in depth and whole cores
to 10 meters in depth were collected for oxygen isotope
(818 0) analysis to determine the relative contributions
of summer and winter balances at sites of different
surface slope and to investigate the horizontal continuity of distinctive 6180 horizons. Correlative cores for
analysis of microparticle content and size distribution
were collected to determine the seasonal and topographic variation of microparticulate fallout. The experiments for firn densification (Dewart and Whillans,
1970; Whillans, 1972) were remeasured, and a line of
stakes spaced 125 meters apart were measured at frequent intervals to determine the topographic effect of
individual storms. At 9 sites along the undulation,
10-meter mean samples were collected for hydrogen
isotope (deuterium) analysis to determine if there is a
correlation between deuterium content and balance as
was found in Adélie Land (Lorius, 1963, fig. 44).
Two sites were selected for trace element sampling to
test the possibility of local variations in trace element
content of the snow.
On a longer scale the same kinds of samples were
collected from pits and by coring in the region of the
ice divide and at other locations to compare processes
with those in the detailed study area. Temperatures
were obtained from the bottom of 10-meter holes and
all poles were measured and firn densities were obtained to calculate mass balance. Using a sidewall
sampler, supplied by Dr. S. J . Johnsen, mean samples
to 2 meters in depth for 6180 were obtained at 3kilometer intervals along the Byrd Station strain network, and more frequently in the detailed study area.
Near-surface firn samples also were taken from pits
along the flowline from the ice divide to Byrd Station.
From these samples the effect of variations in mass
balance and mean annual temperature on microparticle deposition patterns will be determined. These data
will enable full interpretations of the microparticle
(Thompson, 1973), oxygen isotope (Johnsen et al.,
1972), and temperature (Ueda and Garfield, 1968)
profiles obtained from the Byrd Station drill hole.
The ice movement studies previously have been
described (Dewart and Whillans, 1970; Whillans,
1972) and this season completes these experiments.
Unfortunately, due to less field time than needed, the
horizontal trilateration of the detailed strain network
was only about two-thirds completed. The leveling
and seismic programs were satisfactorily completed.
The deuterium sampling program is in cooperation
with Dr. C. Lorius, Laboratoire de Glaciologie, Gren168

oble, France. The trace element samples we -e collected for Dr. C. Boutron, of the same laboratory, for
neutron activation and atomic absorption analyses.
The oxygen isotope program is in cooperationwith
Drs. W. Dansgaard and S. J . Johnsen, Geop ysical
Isotope Laboratory, University of Copenhagen, Denmark. Mr. Thompson will analyze the sampls collected for microparticle analysis at the Institute of
Polar Studies.
We were in the field from December 4, 1973, to
February 7, 1974. In addition to the authors, the field
party included Messrs. T. H. Baughman, D. J . Rugh,
J. H. Wells, and C. F. Welistead. This research was
supported by National Science Foundation grat ov26137X.
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Field work on Livingston and King George h
(fig. 1), from January 10 to March 15, 1974,
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