which should be avoided in estimates of the Earth's
free-mode spectrum, where a precision of one part in
10,000 or better is obtained in the most favorable
cases. At Pole, all of the spheroidal modes may be observed under the conditions most favorable theoretically.

Analysis of Antarctic
Geophysical Data, 1967-1968
C. R. BENTLEY
Department of Geology and Geophysics
University of Wisconsin
The emphasis of the author's analysis of antarctic
geophysical data during the past year has been on
the properties of the ice sheet. Analysis of the intraglacial reflector lying a few hundred meters above
the base of the ice in many places throughout West
Antarctica has led to the conclusion that in the great
preponderance of examples the reflector is a layer
of ice contaminated by morainal debris. In most
cases, the debris probably occurs in one or several
bands, 10 in more in thickness, that are separated
by relatively clean ice. The material is probably introduced into the ice from prominences in the subglacial topography. There is a good possibility, however, that at one station the reflection arises from a
temperature-controlled velocity boundary rather than
from morainal debris.
Seismic refraction and reflection profiles have
proved that in many places the ice at depths greater
than 1,000 in so is highly anisotropic. The analysis is continuing in order to find a best-fitting model
of the anisotropy, but it appears likely that at one
location, at least, there is a strong preferred orientation of crystal c-axes along the direction of ice flow
and at an inclination of about 45° from the vertical.
Analysis of the topography and gravity around
South Pole Station indicates that the observed secular
increase in gravity is due primarily to sinking of the
station rather than to horizontal movement of the
station, as has been suggested. There is a tentative
indication that local topographic variations of the
ice sheet's surface are stationary relative to the base
of the ice.
Theoretical analysis of the effect of the wave velocity gradient in the ice sheet on the propagation of
surface and body waves has been nearly completed.
It is hoped that this study will provide a satisfactory
explanation of surface-wave dispersion and phase
changes in multiple surface-reflected body waves. An
extensive comparison of short refraction profile wave
velocities with densities in the upper 50 in the firn
has also been carried out.
September-October
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GLACIOLOGY
Testing for Antarctic Ice Surges
SHELDON JUDSON and JOHN T. HOLLIN
Department of Geological and Geophysical Sciences
Princeton University
"Surges" and "catastrophic advances" continue to
be reported from the valley glaciers of North America
and the Vatnajökull ice cap of Iceland. Professor
A. T. Wilson, of Victoria University, Wellington,
New Zealand, after studies in dry valleys bordering
McMurdo Sound, has suggested that periodic surges
of the antarctic ice sheet, injecting vast quantities of
ice into the antarctic seas, may be the cause of the
Pleistocene ice ages (Wilson, 1964).
It is diffiult at this stage to suggest tests for
Wilson's theory in Antarctica itself. However, J . T.
Hollin has pointed out that Wilson's surges would
have caused rapid rises of sea level of about 10-30
in during the change of climate late in each
interglacial period; these temporary rises would have
been followed by the slower falls of sea level to the
—100 in so of the ice ages (Hollin, 1965). The
best place to look for evidence for or against such
rises seems to be southern England, where each of the
last three interglacial periods has been divided into
several distinct pollen zones, and where sea-level
changes are recorded chiefly by molluscs. Evidence
has existed for some time for considerable aggradation in the Thames estuary late in the last, Ipswichian, interglacial period, and for a sea-level rise of perhaps 20 in in the Hoxnian interglacial period;
following recent work by R.G. West (1966), evidence
also exists for a rise late in the Cromerian interglacial
period.
Research under NSF grant GA-1038 aims to see
if these rises show the rapidity, amplitude, and timing implied by Wilson's theory, or whether they merely reflect, for example, some long-term or recurrent
down-warping of the land. Hollin has concentrated
his studies in the Thames estuary, where three relevant interglacial sites exist and where, following a
systematic search, three additional sites have been
found. These sites, which lie beneath periglacial deposits, contain the bivalve Corbicula fluminalis,
which is distinctive of the English interglacial periods; the pollen in them is chiefly arboreal. They cover
elevations between 5 and 10 m above the present
sea level. Pollen counting is proceeding, and full
results will be reported next year. Having a total of
six sites in a small area will help, when the results
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