
centimeter) and high chloride (710 parts per mil-
lion) and high sulfate (159 parts per million) con-
tents. A transition zone to a less saline environment
is indicated for depths of 68, 82, and 87 meters by
low chloride concentrations (238, 298, and 426
parts per million, respectively) and by sulfate con-
centrations (45, 39, and 132 parts per million) and
EC values. This interpretation agrees with 5 oxy-
gen-18 values at the depth of 87 meters but not
with the 5 oxygen-18 values for the two lesser
depths (68 and 82 meters), which argue for fully
marine conditions. Determinations at depths of
108, 111, and 113 meters indicate brackish condi-
tions with the total ionic content, including chlor-
ide, increasing, whereas 8 oxygen-18 values show
essentially freshwater conditions, as is also shown by
the chemistry at a depth of 119 meters. Finally,
marine conditions are indicated for depths of 113
and 155 meters as revealed by high EC values (3,500
and 5,500 pmhos per centimeter, respectively) and
high chloride and sulfate concentrations. This in-
terpretation is consistent with 8 oxygen-18 values
except at the 155-meter depth for which the 8 oxy-
gen- 18 values support essentially freshwater con-
ditions.

The reason for the discrepancies is not known
but may be due in part to leaching, which would
affect the ion concentrations but not the oxygen- 18/
oxygen- 16 ratios, and in part may be apparent only
and related to the need to establish a better defini-
tion of the limits between freshwater, brackish, and
marine conditions as determined by the different
approaches. These questions are under study.

Hole 11: Commonwealth Glacier, Taylor Valley
(micropaleontology). A study of the siliceous micro-
fossils of 139 samples from hole 11 is under way.

Hole 12: Lake Leon (micropaleontology). Of 29
samples from hole 12, none showed silicoflagellates
or radiolarians, although some unusual microfos-
sils were observed below the depth of 163 meters
in the sandy mud of a diamicton; these are being
examined with respect to their botanical or zoologi-
cal affinities.

This research was supported by National Science
Foundation grant opp 75-23075.
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Analysis of Ross Ice Shelf
geophysics

CHARLES R. BENTLEY
Department of Geology and Geophysics
Geophysical and Polar Research Center
The University of Wisconsin, Madison

Madison, Wisconsin 53706

Analysis of the geophysical survey of the eastern
half of the Ross Ice Shelf carried out during the
1973-1974 and 1974-1975 austral summers contin-
ued during the last year. The survey measurements
included seismic determination of sea floor depth
and gravity observations at 75 to 90 stations on a
50-kilometer grid spacing, and four seismic refrac-
tion profiles.

The sea bottom beneath the shelf is characterized
by a pair of broad ridges of about 200-meter relief
trending east-west normal to the boundary between
floating and grounded ice. A layer of sediment 0.5
to 2 kilometers thick lies on the sea floor; its upper
part, at least, is probably unconsolidated marine
till. Crystalline basement appears to underlie the
sediment directly except under and near Roosevelt
Island, where an intermediate layer exists. The iso-
static gravity field consists of alternating bands of
positive and negative anomalies roughly correlat-
ing with the submarine ridges and troughs, respec-
tively, suggesting that tectonic structure and not
glaciation is the fundamental determinant of ocean
bottom topography.

When the isostatic gravity anomalies are aver-
aged on 10 by 10 squares, the correlation with sub-
marine topography is essentially removed. The
smoothed anomaly field is consistently 15 to 20
milligals negative along the boundary between the
floating ice and the grounded ice sheet of West Ant-
arctica, increasing westward to zero along the cen-
tral axis of the ice shelf. The anomaly pattern is
consistent with the retreat at the end of the Pleisto-
cene of a grounded ice sheet extending from West
Antarctica to the center of the present shelf, but
not farther. It is completely inconsistent with the
existence of a grounded ice sheet across the entire
area of the present ice shelf as recently as 5,000
years ago, as has been inferred from glacial geologi-
cal evidence, unless that ice sheet was very thin and/
or advanced such a short time before its retreat
that it never became isostatically compensated. A
surging ice sheet might satisfy the requirements.

Electrical resistivity measurements have been
analyzed using a computer program that models a
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continuous variation of resistivity with depth. The
most satisfactory model at the 1973-1974 base camp
(82°32.5'S. 166°01'W.) corresponds to a bottom
melt/freeze rate close to zero and an activation
energy for electrical conduction of 0.25 electron
volt, in agreement with laboratory measurements
on antarctic ice samples. The actual resistivity in
the solid ice at a depth of about 100 meters lies
within 10 percent of 70,000 ohm-meters, thus again
confirming the very low resistivities typical of polar
glacier ice. At the 1974-1975 base camp (80'1 1.8'S.
161°34'W.) the resistivities through most of the ice
shelf are similar, but there is a highly resistive layer
(resistivity on the order of 1 million ohm-meters)
about 75 meters thick at the base of the ice. Since
the latter station lies on ice that has emerged onto
the shelf through a major west antarctic ice stream,
whereas the former lies on sheet-flow ice from the
Siple Coast, the basal layer may result from anneal-
ing and/or plastic deformation in the low part of the
ice stream.

This research was supported by National Science
Foundation grant DPP 72-05802.
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Past levels and present state of
northern Victoria Land glaciers

PAUL A. MAYEWSKI
Department of Earth Sciences
University of New Hampshire

Durham, New Hampshire 03824

Late Cenozoic glacial events and recent ice and
snowpatch adjustments were investigated during
the 1974-1975 austral summer in the region of the
upper Rennick Glacier, northern Victoria Land
(Mayewski, 1975). Three study areas were visited:
Morozumi Range and Helliwell Hills (figure 1) and
Evans Névé (figure 2). A forthcoming final re-
port (Mayewski and Attig, in preparation) will con-
tain a detailed glacial stratigraphy and former ice
surface reconstructions for the Rennick Glacier as
well as a discussion of the recent ice and snowpatch
dynamics in the area. Following, however, is an
introduction to the types of information available
from the three sites.

The Morozumi Range (figure 1), particularly
along its southeastern flank, contains deposits that
record several former ice surface levels of the Ren-
nick Glacier. The highest and oldest of these ice

surfaces completely covered the southern end of
the Morozumi Range with a minimum recorded
level of 410 meters above present ice surface. The
steeply sloping walls of the Morozumi provide too
active a mass-wasting environment for the preser-
vation of intermediate ice surface levels, although
further downslope gently tilting ice-free embay-
ments contain one to two sets of recessional mor-
aines developed from these intermediate stands.
Lacustrine deposits and strandline dating from a
warmer and/or moister period stratigraphically
separate these recessional moraines from a series
of ice-cored moraines that stand close to the present
margin of the Rennick. We examined the relation-
ship between these ice-cored moraines and the
present ice margin. Along lateral portions of the
Rennick, the margin has been modified into lobes
by general lowering of the Rennick ice surface and
attendant increase in topographic control by the
Morozumi. The resultant lobate margins are sensi-
tive regions for recording the present activity of
the Rennick. At such sites cliffed margins of the
lateral lobes of the Rennick are overriding ice-
cored moraines due to some fairly recent physical
readjustment and/or mass balance change. Simi-
larly, local alpine glaciers of the Morozumi appear
to be extending, while areal coverage of snow-
patches here has decreased since 1964. Possible
causes and effects of these snow and ice condi-
tions are being studied.
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