
granular media. Extrapolating with the aid of in-
vestigations by Attewell and Ramana (1966), which
extend the linear relationship of solids over a wide
frequency range, a comparison can be made with the
results of Westphal (1965) and Langleben (1969).
The difference at a frequency of 2.5 kHz, where
Rayleigh scatter is still insignificant, probably reflects
the temperature dependence of the attenuation con-
stant. Assuming other effects to be negligible, we
calculate an activation energy of 6.2 kcal/mole,
whereas the activation energy for basal and nonbasal
slip in a single crystal, and also for self-diffusion, has
generally been determined to be about 16 kcal/mole
(e.g., Higashi, 1969).

In addition to the refraction measurements, a re-
flection profile was shot along the route between Byrd
Station and the longwire substation. The depth sound-
ings show an increase of ice thickness from 2,120 m
about 4 km from Byrd Station to 2,655 m halfway to
longwire, then a slight decrease of thickness to 2,580
m about 4 km from longwire.
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Structural glaciology of Meserve Glacier
Phase 3
T. HUGHES

Institute of Polar Studies
The Ohio State University

Field investigation of the mode of flow of Meserve
Glacier consisted of three major phases: (1) the sur-
face strain field, deduced from a triangulation strain

network tied to control survey stations established
in 1965-1966; (2) the basal strain field near the edge
of the glacier, deduced from the deformation of a 100-
rn-long tunnel and two holes bored from the top of
the glacier into the tunnel, 1965-1968; and (3) the
internal strain field down the centerline of the glacier,
deduced from the deformation of three holes bored
from surface to bedrock at sites G3, G4, and G5
(see fig.), drilled in 1968-1969. The results of phases
1 and 2 have been published by Holdsworth (1966,
1967, 1969a, b), principal investigator for all three
phases, and by Holdsworth and Bull (1970). The
results of phase 3 analyzed to date are summarized
here.

In phase 3, I supervised resurveying of the sur-
face strain network of phase 1, relogging of the bore-
holes of phase 2, and—the primary objective—drilling
of the boreholes at sites G3, G4, and G5. I was
assisted by Messrs. Maurice J . McSaveney, Friedrich
L. Belzer, and John D. Gunner. Dr. Cohn B. Bull and
Dr. John F. Nye joined us in January 1969. Tem-
perature and initial inclinations of the boreholes were
logged in January 1969, and inclinations of boreholes
G4 and G5 were relogged by Holdsworth in January
1970 and by Mr. Olav Orheim and myself in Febru-
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ary 197 1. Water seepage had closed the upper 2 m
of borehole G3, which could not be fully reopened
during the few days available to us in February 1971.

The figure shows the temperature profiles of the
G3 3 G4, and G5 boreholes and the inclinations of
boreholes G4 and G5 between January 1969 and
February 1971. The curves are not corrected for
azimuth. It appears that longitudinal compression
dominates deformation at depths above 20 in
that simple shear dominates deformation at depths
below 20 m. This is consistent with the conclusion of
Holdsworth (1969b), deduced from an analysis of
data from phases 1 and 2. The temperature curves
approximately superimpose for an adiabatic lapse rate
of about 1°C. per 100 in
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Magnetospheric research
at Siple Station, Antarctica

J . KATSUFRAKIS

Radioscience Laboratory
Stanford University

Results of the scientific program at Siple Station
during the austral summer 1970-1971 far exceeded

expectations. It is now clear that Siple Station can
play a fundamental role in future studies of magneto-
spheric physics.

For several years, intense VLF emissions have been
observed at latitudes near the plasmapause. In addi-
tion, VLF emissions have been observed that were
generated by whistlers and signals from VLF trans-
mitters. Since particle precipitation could be part of
the wave-particle interaction process involved in VLF
emission generation, it was proposed to conduct
wave-particle interaction experiment at Siple Station,
which is near the plasmapause.

Stanford University made ground-based broadband
(0.2 to 30 kHz) VLF measurements, and the Univer-
sity of Maryland made simultaneous X-ray measure-
ments on balloon-borne particle detectors. During
balloon flight 6, launched on January 2, 1971, there
was a one-to-one correlation between X-ray bursts of
short duration and VLF risers. This correlation was
observed several hundred times over a period of
approximately 2 hours. Samples of these data are
illustrated in the figure.

The experiment, based on the observation of natural
VLF emissions, will now be extended to manmade
VLF signals transmitted from Siple Station using the
21-km-long elevated dipole antenna also installed
during the austral summer of 1970-1971.

The process of controlling particle precipitation by
artificial wave injection and observing the resultant
X-rays, airgiow, and absorption flow becomes poten-
tially one of the most far-reaching projects for Siple
Station. This experiment in conjunction with the
others proposed for Siplq Station will provide data
needed in explaining important physical processes
taking place in the ionosphere and magnetosphere.
Furthermore, the controlled nature of the experiments
provides certain "laboratory" conditions to alleviate
the vexing problems of magnetospheric research.

The accomplishments of the past austral summer
could only have been possible through the extensive
support provided by the National Science Foundation
and the U.S. Navy.
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Frequency-time (VLF), amplitude-time (VLF), and X-ray counts-time records showing a one-to-one correlation between VLF emissions and
X-ray bursts. Data were recorded at Siple Station on January 2, 1971.
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