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Amundsen-Scott Station provides a superior location for
observation of the long-period signature of earthquakes
and changes in the acceleration due to long-period tides.
The vertical daily tides and rotational splitting of the earth's
free modes are not, in theory, observable at the South Pole
because of its axial symmetry. In addition, a reasonably
stable weather pattern, minimal local noise, and a homoge-
neous ice platform allows us to obtain a low noise record.
This absence of local noise and interfering geophysical sig-
nals enhances our ability to use long-period seismome-
ters to derive information about the earth's internal and
near-surface structure. Currently, we are using LaCoste-
Romberg meters at this station to observe long-period sur-
face waves, free modes, and earth tides.

The fundamental spheroidal mode oS0, which is the
pure radial oscillation of the earth, has been observed infre-
quently, and estimates of its Q differ by more than one
order of magnitude. The long, undisturbed record of the
Sumbawa earthquake (August 1977) from Amundsen-Scott
Station provides an opportunity to improve the estimate of
both Q (6,324 ± 21 percent) (Knopoff, Zilrn, Rydelek, and
Yogi 1979) and frequency (2.932851 ± 0.00031 cycles per
hour) (Zürn, Knopoff, and Rydelek 1980) of this mode. The
characterization of the earth's free modes is important to
our understanding of the internal structure of the earth.

The axial location of the South Pole Station permits ob-
servation of fortnightly tides and tides of a longer duration,
without the presence of the much stronger daily and semi-
daily signals. The absence of the daily and semi-daily tides
allows a much more reliable analysis of the long-period
terms. Two parameters of interest which may be derived
from these observations are: (1) the size of the "tidal bulge"

(the amplitude of the observed tide relative to that calcu-
lated for a rigid earth) and (2) the phase difference between
the observed tide and the theoretical tide (used to estimate
the bulk rigidity of the earth). The current best estimate
for these parameters from the South Pole observations
are 'y 1.159 ± 0.010 and a = 0.0073 ± 0.0194 days
(Slichter, Zuzrn, Syrstad, Knopoff, Smythe and Uffelman
1979), which are consistent with the values calculated from
seismic data.

Asymmetries in the distribution of mass on the earth
cause a small signal from the shorter period tides to be
present in the Amundsen-Scott Station tidal record (Jackson
and Slichter 1974). The long, quiet records obtained at this
station permit resolving signals that are very close in fre-
quency. This high resolving power was used to dem-
onstrate the presence of a 12-hour sidereal effect (K2)
(semi-daily tidal component) which is due to the persistent
orientation of the earth's spin axis relative to inertial space
(Knopoff and Rydelek 1980).

A tilt study was initiated in 1977 to identify the best
method for obtaining measurements of the horizontal com-
ponents of long-period surface waves, tides, and the mode

(oscillation of the earth's inner core). Tilt measurements
inside the station's geodesic dome showed a strong pref-
erential tilt toward the center of the dome (Knopoff,
Countryman, Rydelek, Smythe, Yogi and Zürn 1978) of
approximately 0.25 microradians per hour. A second ob-
servation site with improved borehole pendulums was
established during the 1978-79 field season in the clean air
quadrant approximately 300 meters from the Skylab tower.
The average rate of tilt measured at this location was a
factor of 5 lower than, and in a different direction from, that
measured near the influence of the dome. The presence of
a signal with 24-hour periodicity in the improved tilt record
may be due to the daily horizontal tide.
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The geophysical survey of Dome C was continued be-
tween late November 1979 and late January 1980 (see figure 1
for survey area). Geophysical measurements included radar
sounding, seismic shooting, geoelectric sounding, gravity
and magnetic surveying, and magnetotelluric recording. In
addition, a joint geoelectric survey and radar-sounding pro-
gram was carried out with a geophysical team from the
University of Munster, West Germany (see Thyssen and
Shabtaie, Antarctic Journal, this volume).

Radar sounding. Nearly 100 kilometers of radar-sounding
profiles were made around Dome C camp using a 35-
megahertz system (figure 1). Accurate ice thickness meas-
urements were made at intervals of 1 kilometer or less. The
glacial bed at Dome C is a poor reflector; signals were en-
hanced by improving the impedance matching system of
the radar antenna. A new thermal intensifier, which uses
heat sensitive paper, greatly increased the quality of the
records from the Honeywell Visicorder. These improve-
ments made it possible not only to record echos from the
bedrock, but sometimes to detect up to three echoes from
layers 30 to 100 meters above the ice-rock interface (figure
2a). Several profiles of normal internal layering were made,
especially near the 900-meter borehole at Dome C; no
reflectors of this type were observed below a depth of 2.4
kilometers. Detailed ice-thickness measurements carried
out around the borehole site show a very rough bedrock
topography (figures 2b and 2c).

At several sites the radar profiling showed abnormally
strong bottom echos (figure 2d) that may represent sub-
glacial water channels.

A common-reflection-point experiment to obtain electro-
magnetic wave velocities in the ice at 35 megahertz was
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Figure 1. Geophysical survey map of Dome C. Dots (.) indi-
cate the position of flag markers; crossed circles (0) show
the center of a profile; lines (—) represent the surface radar
sounding profiles; and arrows (--.) show the direction of
profiles. Dome C camp and the 900-meter borehole are lo-
cated at 74039'S 1240 10'E and are at an altitude of 3,240
meters.

carried out to a maximum antenna separation of 2 kilo-
meters (figure 1). For this experiment, the echoes were re-
corded in four different ways: In A-display form on film, in
intensity-modulated form using the Honeywell Visicorder,
and in both raw and signal-averaged form on magnetic tape
using the University of Münster's digital recording system
(see Thyssen and Shabtaie, Antarctic Journal, this volume).

D.C. electrical resistivity. Before the 1978-79 season in situ
direct current resistivity measurements had not been made
on the antarctic polar plateau; measurements had been
taken only on ice shelves (Bentley 1977; Flochstein 1967;
Reynolds and Paren 1980; Shabtaie and Bentley 1979). Dur-
ing the 1978-79 season, a detailed direct current electrical
resistivity profile was made at Dome C (Bentley, Jezek,
Blankenship, Lovell, and Albert 1979), but the electrode
spacing was limited to 1 kilometer. Earlier electrical resis-
tivity studies on the Greenland Ice Sheet (Meyer and
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