
We are grateful for support of this research by National
Science Foundation grant DPP 78-21417. We also thank William
Thompson, Lawrence Heiskell, and Lawson Bailey for assis-
tance.

References

Eddy, J . A. 1977. Climate and the changing sun. Climatic Change, 1,
173-190.

Giovinetto, M. B. 1960. Glaciology Report for 1958. South Pole Station.
Ohio State University Research Foundation Report. 825-2, Part 4,
1-104.

Olson, S. 1980. Solar tracks in the snow. Science News, 118, 313-316.
Parker, B. C., and Zeller, E. J . 1980. Nitrogenous chemical composi-

tion of antarctic ice and snow. Antarctic Journal of the U.S., 15(5),
79-81.

Parker, B. C., Zeller, E. J . , and Thompson, W. J . 1981. Evaluation of
ultraviolet spectrophotometric determination of nitrate in glacial
snow, fim, and ice. The Analyst, 106(8), 898-901.

Rood, R. T., Sarazin, C. I., Zeller, E. J . , and Parker, B. C. 1979. X- or
y-rays from supernovae in glacial ice. Nature, 382, 701-703.

Stothers, R. 1980. Giant solar flares in antarctic ice. Nature, 287, 365.
Zeller, E. J . , and Parker, B. C. 1979. Solar activity records. Planetary

ice caps. In D. M. Anderson (Ed.), Proceedings for the Second Collo-
quium on Planetary Water and Polar Processes (Hanover, New Hamp-
shire, October 1978). Hanover: U.S. Army Cold Regions Research
and Engineering Laboratory.

Zeller, E. J., and Parker, B. C. 1981. Nitrate ion in antarctic firn as a
marker for solar activity. Geophysical Research Letters, 8(8), 895-898.

Zeller, E. J., Parker, B. C., and Gow, A. J. 1981. Planetary and extra-
planetary event records in polar ice caps. In D. M. Anderson (Ed.),
Proceedings of the Third Colloquium on Interplanetary Water (Buffalo,
New York, October 1979). Hanover, N.H.: U.S. Army Cold Regions
Research and Engineering Laboratory.

Analysis of Dome C data,	along a common-depth-point profile. The preliminary results

IVI98" 98 * (Shabtaie and Bentley in press) yield velocities in the firm
layers that are 20 meters per microsecond or more higher than
previously assumed. This work implies that most, or perhaps
even all, of the variations in the dielectric constant of solid
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There was no field program during 1980-81, but data anal-
ysis proceeded at the Geophysical and Polar Research Center.

The detailed bedrock map of Dome C, determined from
profiling on the surface (figure 1, prepared in cooperation with
K. C. Jezek), shows that the area is characterized by a rugged
subglacial topography. The dominant feature is a central pla-
teau with an elevation of -400 meters. This plateau is dissected
by a 20-kilometer-wide subglacial valley trending grid south-
east, with a floor 1,000 meters below sea level. Radar soundings
obtained from the 1978-79 National Science Foundation-Scott
Polar Research Institute-Technical University of Denmark
flights on a 50- by 50-kilometer grid with 10-kilometer line
spacing emphasizes the ruggedness of the terrain, showing
ice thicknesses ranging from 3,300 to 4,250 meters.

In some areas, radar profiling shows abnormally strong bot-
tom echoes from a smooth, flat surface 300 meters below sea
level, suggesting reflections from subglacial water channels.
Mapping of these "channels" indicates that they probably are
interconnected. However, no echoes of this type were
observed in the deep valleys. Several bright spots that may
have been caused by accumulations of subglacial water also
were observed on the airborne radar records.

Differing models of the effect of density on the radio wave
velocity currently are being studied using velocity measure-
ments made at Dome C (Shabtaie et al. 1980). Travel times of
oblique reflections from numerous internal layers down to a
depth of 2,600 meters, and from the ice bottom, were measured

*Contribution 391, University of Wisconsin-Madison, Geophysical
and Polar Research Center.

DOME C

BEDROCK ELEVATION

-300 /

(

MAGN	

N	

km

GRID N

	

TRUE	 SCALE

Figure 1. Detailed subglacial topographic map of the local Dome
C area. The solid dot shows the camp location (the deep drill hole
Is at the edge of the camp). Contours are in meters relative to sea
level.
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ferent locations have resulted from using an incorrect velocity-
density model.

Ground-based magnetic and gravity measurements were
made at many points on the local 100-square-kilometer grid
during both the 1978-79 and 1979-80 field seasons. Rapid
variations in the magnetic field (15-100 gammas per hour)
made frequent readings at a central base station essential to
the analysis of these data. The magnetic anomaly field is char-
acterized by a steep gradient of 225 gammas in only 10 kilo-
meters, with a high in the grid east and a low in the grid west.
A three-dimensional model using a source of high magnetic
susceptibility (0.011 centimeter-gram-second units) immedi-
ately beneath the ice gives a magnetic field that closely fits that
observed. However, the 5.8-6.0-kilometer-per-second seismic
velocities obtained in the same area (Shabtaie et al. 1980) are
much lower than would be expected for most rocks with the
required magnetic susceptibility. An acceptable geologic
explanation may involve mafic extrusives interstratified with
sediments.

In an effort to determine the extent of crystalline anisotropy
in the ice sheet, a seismic wide-angle reflection experiment
was performed during the 1979-80 field season (Shabtaie et
al. 1980). Preliminary results for one of the three lines shot are
shown in figure 2, which is a plot of average wave speed over
the travel path vs. angle of incidence. As the figure shows, the
data can be modeled quite nicely by an ice sheet that comprises
approximately 50 percent perfectly anisotropic ice with a ver-
tical axis of crystal symmetry.

Seismic short refraction data from Dome C are being reduced
and analyzed. Compressional wave velocities increase more
slowly with depth than at Byrd Station, on the Ross Ice Shelf,
or in Victoria Land. The density-depth curve calculated using
Kohnen's density-velocity relation (Kohnen 1972) is similar to
Alley's (1980), compiled from direct measurements on core
from Dome C, and to the one reported by Korotkevich (1978)
from direct measurements of core taken from Vostok.

Analysis of the electrical resistivity profiles reported last
year (Shabtaie et al. 1980) continues, with emphasis on devel-
oping a computer program to calculate apparent resistivities
on an inland ice sheet in which the density, temperature, and
ionic impurities vary with depth.

Analysis of digital magnetotelluric recordings made during
the 1979-80 field season has yielded inconclusive results.
Updating of the analog equipment has continued in prepara-
tion for the 1981-82 field season.

This research was supported by National Science Founda-
tion grant DPP 78-20953.
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Figure 2. Plot of the average wave velocity (in meters per second)
measured through the Ice sheet vs. angle of incidence (I), for wide-
angle seismic reflections, Dome C. The dashed line indicates the
velocity function expected for an ice sheet comprising two layers
of equal thickness, one with random crystalline alinement and the
other with 100 percent vertical c-axial alinement.
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Data collected during the 1978-79 and 1979-80 field seasons
(Bolzan, Palais, and Whillans 1979) at Dome C have been
analyzed, and most results were presented at the Third Inter-
national Symposium on Antarctic Glaciology (TIsAG) in Sep-
tember 1981.

J . Palais has studied snow stratigraphy with a view toward
developing a model for the formation of the stratigraphic fea-
tures preserved at depth. Many of these features are satisfac-
torily explained by patterns in original deposition complicated
by the formation of sastrugi. We plan to investigate diagenetic
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