The primary purpose of the project was to study
the size, shape, and distribution of antarctic cirques,
to compare these with temperate region types, and
to interpret findings with respect to both geomorphic processes and climatic variations. Much
of this was accomplished. In addition, projects
arising from observation of features unexpectedly
encountered in the field include: an interpretation,
with reference to fundamental processes of glacier

accumulation and movement, of an unusual glacier
composed of thin, alternating layers of ice and
windblown sand; analysis of field evidence of recent glacier fluctuations suggesting synchronous,
minor climatic variations in both the Northern and
Southern Hemispheres; and investigation of physiochemical implications of certain unusual mineral
occurrences.
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A project was begun on the Meserve Glacier in
Wright Valley, Victoria Land, to elucidate the
physical processes that take place at the base of a
cold ice slab, i.e., one that remains essentially
below the pressure melting point throughout its
depth. An 82-meter (270-foot) system of ice, tunnels was excavated at the bedrock-ice interface,
where microvelocity and strain are being recorded.
In conjunction with this, ice stratigraphy, structure,
and crystal fabric analyses are being made. The
heat balance of the slab is also being examined in
order to include thermal factors in the overall
analysis. Local climatic factors that influence
mass transfer are being studied to determine their
effect on the mass balance of the body of ice, which
in turn influences ice-flow characteristics.
Some of the important observations include:
(1) The identification of short sections of "fossil" striae or rock scorings on the crests of sub-ice
granite boulders. It has been found that ice
velocities at three centimeters above the base of the
slab (30 to 50 meters or 100 to 160 feet thick) are
of the order of 0.0006 cm/day in clear ice and an
order of magnitude greater in dirty ice.
(2) The occurrence of cavities around large
boulders which constitute part of the bed material.
Most of these cavities have been found to contain
well-developed sublimation ice crystals of skeletal
cup and spiral form.
(3) The existence of friable, weathered rock
material in some cavities. Other soils have been
found to occur frozen in the substratum.
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The main purpose of this program was to redetermine the geographic coordinates of 114 marked
points on the Ross Ice Shelf between Ross Island
and Mile 100 along the "Dawson Trail," west of
Roosevelt Island. Additional points were established
on an approximate north-south line along the 168'W.
meridian between latitudes 78°46'S. and 810 15'S.
The geographic coordinates of the marked points,
about 7 to 11 kilometers (4 to 7 miles) apart, were
established in 1962-1963 (Hofmann et al., 1964).
Tellurometers were employed for high accuracy horizontal measurements. A distance of 695 kilometers
(432 miles) was measured along the "Dawson Trail"
and 305 kilometers (187 miles) along the north-south
profile. The coordinates determined this year will be
compared with those established in 1962-1963,
thereby providing the basis for measuring absolute
movement of the shelf ice.
Other accomplishments included the following:
20 strain rosettes, emplaced in 1958-1959 at the
Bay of Whales, were remeasured in order to provide
a check on horizontal strains calculated on the
basis of measurements made in 1962-1963 (Zumberge, 1964); snow accumulation measurements
along the traverse were made for additional data
(Heap and Rundle, 1964); finally, a horizontal
strain network at South Pole Station that was installed in 1962-1963, was remeasured.
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