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Paleomagnetic Research on
Volcanic Rocks of McMurdo Sound
ALLAN V. COX
Branch of Theoretical Geophysics
U.S. Geological Survey
Menlo Park, California
Paleomagnetic research was conducted on young
volcanic rocks exposed in the vicinity of McMurdo Sound. The primary research objective was
to identify in these rocks, evidence for reversals of
the Earth's magnetic field. At most latitudes, such
reversals are recorded as north-south switches in
the remanent magnetization of lava flows which
became magnetized at the same time that the flows
cooled from the molten state. By also determining
the ages of these rocks, using radiometric dating
methods, it has proven possible to subdivide the
past four million years into the broad epochs noted
below. During these periods, the field was predominantly either normal, i.e., directed toward the north,
or reversed, i.e., directed toward the south:
0.0 million years
Brunhes normal polarity epoch
0.7 million years
Matuyama reversed polarity epoch
2.4 million years
Gauss normal polarity epoch
3.35 million years
Gilbert reversed polarity epoch
The boundary between the two most recent
polarity epochs is especially useful geologically for
establishing the time equivalence of rock strata of
diverse types ranging from deep-sea cores to volcanic formations. Rocks younger than 0.7 million
years invariably have normal magnetization, whereas
reversed magnetization always means that the
rocks are older than this.
In the Ross Sea region, the present field is directed steeply upward with a weak and rather erratically directed horizontal component. Accordingly, the direction to be expected for the reverse
magnetic field is steeply downward. This magnetic
direction was, in fact, observed in lava flows from
many localities in Antarctica, including the Walcott
Glacier outlet, Mt. Morning, Mt. Discovery, Black
Island, Cape Crozier, and the vicinity of McMurdo
Station, where the tranchyte at Observation Hill was
found to be reversely magnetized. Many normally
magnetized flows were also found. The reversed lava
flows and cones show remarkably little erosion and
weathering, indicating that in Antarctica these
processes occur much more slowly than in Alaska,
Hawaii, and other places where comparable paleomagnetic measurements have been made.
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A total of about 400 oriented samples was collected from the younger lava flows of the McMurdo area for laboratory analysis of their magnetic properties and potassium-argon ages.

Geology of the Ellsworth
Land Nunataks
THOMAS S. LAUDON
Department of Geology
University of Wisconsin
The University of Wisconsin geological field party
mapped and studied exposed bedrock in a 10,000square-kilometer (4,000-square-mile) area of eastern Ellsworth Land centered about 160 kilometers
(100 miles) east of Eights Station. The mountains
under investigation were first seen from a distance
of 190 to 225 kilometers (120 to 140 miles) by
Lincoln Ellsworth on November 23, 1935. The
peaks were next seen by members of the Ronne
Antarctic Research Expedition on a flight of November 21, 1947, when the area was photographed
for the first time. The Ellsworth Land Traverse of
1961-1962 passed through this area and conducted
geophysical observations on February 2, 1962, at a
spot about 6.5 kilometers (4 miles) west of this
year's base camp.
The Wisconsin party was placed in the field on
November 8, 1965, by two aircraft. An LC-1 17,
flying from Byrd by way of Eights Station, provided
aerial reconnaissance of the mountains for two of
the geologists before landing at 75°28'S. 72°20'W.
An LC-1 30F brought the other five party members,
the vehicles, and most of the fuel and materiel for the
summer from McMurdo Station.
The outcrops studied occur in a number of separate ranges and isolated nunataks. In order to
visit these, members of the party traveled approximately 1,520 kilometers (950 miles) by motor toboggan and established seven separate camps in
various parts of the region. The geologic reconnaissance indicates that these peaks represent a
westward continuation of structural, sedimentary,
volcanic, and intrusive trends occurring in the ranges
of the Antarctic Peninsula. A thick, fossiliferous,
sedimentary sequence and a variety of volcanic and
plutonic igneous rocks, with associated contact metamorphics, are present.
Survey control, with estimated relative accuracy
of I : 10,000, was established over an area of about
13,000 square kilometers (5,000 square miles) by
means of triangulation involving 32 stations, controlled for scale by two base lines. The position of
the network was determined from 26 sets of stellar
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and solar observations and 12 sets of sun-azimuth
observations. A result of the survey has been the determination of new positions for several major features mislocated by as much as 160 kilometers (100
miles) on present maps. These include Mt. Hassage, the Lowell Thomas Mountains, and the
Sweeney Mountains.
Several hundred miles of magnetometer traverse
were carried out and oriented rock samples were collected 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 totalfield contour map. All magnetic data will be correlated 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 decreased 500 gammas over the four-year period.

Geochronologic Investigations in
Eastern Ellsworth Land

Patterned Ground Studies in
Antarctica
ROBERT F. BLACK
Department of Geology
University of Wisconsin

Patterned ground studies around McMurdo Station, 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 annual growth rates measured. These data are believed indicative of the correct order of magnitude
for long-term growth rates, if such data were available 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 included activation of 15 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.

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, probably 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 chronological 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 spectrophotometric analyses, will he made for comparative
study with the Andean intrusive suite of the Antarctic Peninsula.
July-August. 1966

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 February 15, 1966. Helicopter support made possible a
wide-ranging study of geologic and geomorphic features 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 informative aerial observations were made along approximately 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 guidance was provided by local geologists in both
countries.
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