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Figure L South side of Hobbs Glacier, showing abundant laminated debris composed mainly of dust particles and sand.

the present. This period of ablation could conceivably be correlated with the climatic optimum
of several thousand years ago.
During December 1971 the two 10-kilometer-long
lines of snow stakes at Byrd Station were remeasured,
and further measurements of deformation were made
in the drill hole at old Byrd Station. Nearly 10 years
of snow stake observations have shown that the large
surface depressions around Byrd Station are accumulating 30 to 50 percent more snow than the exposed
crests. Snow accumulation within a 10-kilometer
radius of Byrd over the past 10 years has varied from
8.6 to 15.7 grams per square centimeter per year, with
a mean value of 11.7 grams per square centimeter
per year.
Only the top 170 meters of the 308-meter-deep hole
at old Byrd is still accessible for measurement with the
downhole probe. This part of the hole had been deforming very slowly, but the latest data, taken nearly
14 years after the hole was drilled, clearly show that
accelerating closure has set in at the lower stresses.
This work was supported by National Science Foundation grant AG-258.
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Figure 2. Close-up of contorted debris patterns in Garwood Glacier.
Scale: distance from side to side of photograph is 50 centimeters.

The existence of relatively dirt-free ice between zones
tends to indicate that the deposition of dust and sand
occurred on a. periodic basis. Most of the debris was
probably derived by wind from sources of exposed
rock in the Royal Society Range. Some of the debris
may be volcanic ash.
Additionally, the Garwood, Blue, and Taylor Glaciers all contain thick sequences of sand and gravel
intercalated with bubbly glacial ice. Though obviously distorted by englacial deformation, these deposits still possess such characteristic features of
water-laid deposits as size sorting, crossbedding, and
lensing (fig. 2). Further, the deposits occur at levels
within the ice that seem to preclude any possibility
of their having been incorporated at the glacier bed,
either by "freezing on" or by shearing. It is tentatively concluded that this debris was originally deposited on top of the glaciers (in their accumulation
areas) by melt streams or by avalanching during
some period of ablation much more intensive than
July-August 1972

The inapplicability of the annual ablation-plastic
deformation model of surface wave, or wave ogive,
formation (Nye, 1958) to polar alpine glaciers whose
annual motion is small has led to the development of
two alternative mechanisms: a differential ablationlongitudinal compression model (Hughes, 1971) and a
stress-induced buckling model (Holdsworth, 1969).
The differential ablation-longitudinal compression
model acts preferentially on equator-facing polar
alpine glaciers, while the buckling model has universal application, acting on all glaciers above a critical
stress value.
The purpose of the project, "Surface buckling on
Meserve Glacier and adjacent glaciers, Wright Valley,
Antarctica," is to test various models of ogive formation and to find out how wave ogives are formed and
modified under polar alpine conditions. To this purpose, closely spaced surface strain networks were erected on the ogive train of Meserve Glacier, deep and
shallow boreholes were placed within these networks,
ice samples were taken for fabric studies, and areal
variation in ablation was studied. In addition, other
ogive systems in the McMurdo Sound region were observed. Some of this work was initiated by Dr. Gerald
Holdsworth in 1964. The deep holes and the first of
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the closely spaced strain networks were installed in
1968-1969 under the leadership of Dr. T. Hughes.
This season's work was carried out by Eileen and
Maurice McSaveney between November 4, 1971, and
February 4, 1972.
Important findings from this season include the
discovery that the Meserve Glacier ogive train is not
a single train of waves but a system of two interdigitating trains symmetrically disposed about the centerline. Well developed ogive trains were located on
polar-facing alpine glaciers in the valley of the
Ferrar Glacier and in Pearse Valley. Poorly developed
ogives of polar orientation were observed in Taylor
and Wright Valleys. Strain variation over ogive systems is large and consistent with the ogive pattern.
The largest wave form on Meserve Glacier is now a
recumbent fold, flattening under gravity. Detailed
ablation determinations over a section of the Meserve
Glacier ogive system suggest that previous estimates of
mass balance for Meserve Glacier (Bull and Carnein,
1970) overestimate the ablation term by a small
amount. This error was a function of the large spacing
of ablation poles, which did not sample either the full
spectrum of glacier microtopography or the ablation
processes on Meserve Glacier. The redistribution of

Ancient ice wedges in
Wright Valley, Antarctica

mass by melting of ice exposed to direct solar radiation
at low angles of incidence on wave "fronts" and the
refreezing of water at high angles of incident solar
radiation on the flatter wave "troughs" is an important process. It does not lead to significant accumulation of superimposed ice but merely retards
ablation.
This work is supported by National Science Foundation grant GV-28804.
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Until now, completely exposed cross sections of ice
wedges had not been recorded in Wright Valley,
Antarctica. During the 1971-1972 antarctic summer
season the authors observed three complete ice-wedge
sections in a single 2-meter-high, 25-meter-long exposure in a freshly cut terrace wall along the south
bank of Onyx River. The largest wedge (fig. 1) is 106
centimeters deep and at its widest 23 centimeters
wide. It is overlain by 90 centimeters of sand wedge
fill 25 centimeters wide. All ice wedges have a central
or subcentral crack 2 to 3 millimeters wide, partially
filled by hoar crystals. The ice contains about 10 percent sand by volume. It could not be determined if
sand in the cracks was deposited after the recent exposure of the wedges. The ice wedges are in Onyx
River alluvium, dominantly a stratified, very coarse
sand with occasional pebbles, overlain by a surficial
coating of an alluvial fan originating from Meserve
Glacier. The alluvium is ice-cemented from below
below
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Figure 1. Ice wedge beneath fine-sand wedge.
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