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Dry valley real-time telemetry
seismological project
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During the 1983-1984 austral summer, a seismic noise survey
was conducted in upper Wright Valley to determine the suit-

ability of the area for the installation of a modern seismological
station. Levels of the short-period seismic background were
measured with portable seismometers and recorded digitally
on portable battery-powered digital recorders. The data were
processed in the field using a small computer system to obtain
on-site estimates of the background noise levels. Further pro-
cessing of the data in the laboratory has established that the
short-period background noise levels are comparable to known
quiet sites in other parts of the world. Therefore, upper Wright
Valley should be an ideal location for obtaining high quality
seismic data in the future.
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nor as they evolve during weathering we developed a method
to measure the hardness of the rock by determining its abrasion
resistance. The instrument is called an abrasion resistance hard-
ness tester (ARHT); a complete description will be given in a
forthcoming paper. Essentially, ARHT abrades the material by
means of a diamond coring bit turning slowly using a constant-
torque motor, under constant normal force (figure 2). The time
(t) required to abrade to a fixed depth, is measured and is
related to the abrasion hardness (H a) of the material by means of
this definition.

This 1983-1985 research project concerns the investigation of
the chemical and physical properties of geologic case hardening
and cavernous weathering in the antarctic dry valleys. The
1983-1984 activities involved (1) the design, construction, and
field operation of an instrument for measuring the abrasion
hardness of rock material and (2) sample collection and return
for laboratory investigations of the chemical and physical prop-
erties of weathered and unweathered materials.

The field group, consisting of Barclay Kamb (California In-
stitute of Technology), Peter Larson (Washington State Univer-
sity), and me, were in the field from December 6, 1983 to
January 16, 1984. We studied differential weathering in the
Labyrinth, Beacon Valley, Bull Pass, Taylor Valley, and Victoria
Valley.

Weathering varies overtime and from place to place. As a
result, outcrops can become case-hardened (the exterior hard-
ens) or core-softened (the interior softens) causing the common
morphology known as cavernous weathering (figure 1). It is
possible to determine the extent of the differential weathering
by determining the difference between the hardness of the
exterior surface and the hardness of the interior. To compare
these differences in physical properties of the interior and exte-

Ha =	x 10	
C = Ha (exterior)

Ha (interior)

where Ha = abrasion resistance hardness value
C = coefficient of relative hardening
F = drilling force, normal to surface (Newtons)
D = depth of drill penetration (meters)
t = drilling time (seconds)

For most rock materials, the abrasion resistance hardness
value is found to range from approximately 1 to 100. Values of
the coefficient of relative hardening greater than 1 indicate case
hardening or core softening.

The table gives some representative values of abrasion hard-
ness and the coefficient of relative hardening for weathered rock
material and, when possible, for unweathered material from the
study areas. For comparison, results from a tonalite in Baja,
California are included as well.

The data from the table demonstrate the differences between
case hardening and core softening in terms of absolute hard-
ness. For the Catavina tonalite and the Ferrar dolerite, even
though the hardness of the exterior has remained greater than
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