
and solar observations and 12 sets of sun-azimuth
observations. A result of the survey has been the de-
termination of new positions for several major fea-
tures mislocated by as much as 160 kilometers (100
miles) on present maps. These include Mt. Has-
sage, the Lowell Thomas Mountains, and the
Sweeney Mountains.

Several hundred miles of magnetometer traverse
were carried out and oriented rock samples were col-
lected for paleomagnetic analysis. The results of
laboratory work on the magnetic properties of rocks
will yield contour maps of bulk susceptibility and
intensity of residual magnetism, along with the total-
field contour map. All magnetic data will be corre-
lated with the geology of the area. Paleomagnetic
studies will also be carried out. A comparison of the
data on the total intensity of the geomagnetic field
from 1962 and 1966 indicates that the field has de-
creased 500 gammas over the four-year period.

Geochronologic Investigations in

Eastern Ellsworth Land
MARTIN HALPERN

Graduate Research Center of the Southwest
Nunataks in eastern Ellsworth Land around

75°S. 72°W. were visited to investigate the theory
of a southern continuation of the Antarctic Peninsula
Mesozoic fold belt. Igneous material was collected
for radiometric age determination, and the bedrock
geology was studied.

The geologic setting is one of thick, marine
Jurassic (field communication from Patrick G. Quilty)
sandstones and shales intruded by a plutonic suite
ranging from granite to gabbro. Dacite flows, prob-
ably older than the intrusive suite, occur in the area.
Strong preintrusive folding of the elastic sedimentary
and volcanic rocks has occurred. Fold axes have a
general southeast-northwest orientation, indicating
structural trends similar to the Mesozoic folding
north of the area.

These field investigations indicate a closer chrono-
logical linkage of eastern Ellsworth Land to the
Antarctic Peninsula and the fjord region of Tierra
del Fuego than to the Paleozoic mountains of the
Sentinel Range to the south. Absolute age dating of
the eastern Ellsworth Land plutonics will soon be
under way at the Graduate Research Center of the
Southwest. Variation diagrams for K-Na-Ca and
Fe-Alk-Mg, based on atomic-absorption spectra-
photometric analyses, will be made for comparative
study with the Andean intrusive suite of the Ant-
arctic Peninsula.

Patterned Ground Studies in
Antarctica

ROBERT F. BLACK
Department of Geology
University of Wisconsin

Patterned ground studies around McMurdo Sta-
tion, at Cape Evans, and in the Taylor, Wright,
and Beacon Valleys, have been under way since
1960. About 500 wedges of ice, sand, and mixtures
of ice and sand have been instrumented and an-
nual growth rates measured. These data are be-
lieved indicative of the correct order of magnitude
for long-term growth rates, if such data were avail-
able over a period of many years, e.g., a decade.
In addition to growth-rate data, measurements of
near-surface ground temperatures are being made
at two semiautomatic recording stations.

Field activities during the 1965-1966 season in-
cluded activation of 1 5 thermal recording stations
in Windy Crater and servicing of 10 recorders in the
Taylor Valley. Field investigations were also made
at the snout of the Taylor Glacier, at the Hobbs
Glacier, and at Castle Rock.

Antarctic Cirques and Glaciated
Valleys

WAKEFIELD DORT, JR.
Department of Geology

University of Kansas
The University of Kansas field research party

was in Antarctica from November 5, 1965, till Feb-
ruary 15, 1966. Helicopter support made possible a
wide-ranging study of geologic and geomorphic fea-
tures in southern Victoria Land between the Koettlitz
and Mackay Glaciers extending west from the sea to
the farthest nunataks. Studies were conducted on the
ground at 48 different locations, including 5 areas
surrounding central camp sites, and highly informa-
tive aerial observations were made along approxi-
mately 8.000 kilometers (5.000 miles) of flight
lines. Prior intensive study of aerial photographs
greatly aided planning of operations as well as
synthesis of data gathered from many localities.

With direct application to the antarctic studies,
comparative field observations were carried on in
New Zealand before going to Antarctica, and in
both New Zealand and Australia, following the
field season in Antarctica. Invaluable field guid-
ance was provided by local geologists in both
countries.
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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 geo-
morphic 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 re-
cent glacier fluctuations suggesting synchronous,
minor climatic variations in both the Northern and
Southern Hemispheres; and investigation of physio-
chemical implications of certain unusual mineral
occurrences.

Glaciology

Glaciological Investigation of a
Cold Glacier

GERALD HOLDS WORTH
Institute of Polar Studies

Ohio State University
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 iceS tun-
nels 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:
(I) The identification of short sections of "fos-

sil" 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.

Ross Ice Shelf Survey II, 1965-1966
JAMES H. ZUMBERGE

Grand Valley State College
The main purpose of this program was to rede-

termine 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 81 ° 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 hor-
izontal 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 (Zum-
berge, 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 in-
stalled in 1962-1963, was remeasured.
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