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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.
136

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.
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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-117,
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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