
wich Islands (Baker 1978), we find that an aphyric andesite from
northern Candlemas Island is almost identical to the Vostok
tephra (table). Lavas from Candlemas Island are exceptionally
low in potash (K20) (Tomblin 1979), a characteristic feature of
the Vostok tephra. All available data at this time strongly sug-
gest that the South Sandwich Islands-and in particular Can-
dlemas Island-is the source of the Vostok tephra.

Vostok Station is over 4,000 kilometers in a direct line from
Candlemas Island, and yet the Vostok tephra is clearly visible
and 0.05 meter thick. It is highly prob able that the Vostok tephra
is widespread over the east antarctic ice sheet, and has the
potential to act as an important stratigraphic marker horizon.

We wish to thank Crank Heikan and the Los Alamos National
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The simulation of the thermomechanical structure of large ice
sheets is complicated by the coupling between the temperature
and the deformation due to the strong temperature-depend-
ence of ice rheology. We have proposed (Yuen and Schubert
1979; Schubert and Yuen 1982) that instabilities may arise from
viscous dissipation, leading to basal melting and foundering of
the antarctic ice sheets. We have continued our work on this
problem by developing: (1) a faster way of obtaining one-di-
mensional steady-state velocity and temperature profiles of
large ice masses, (2) a numerical code that can be used to

monitor the time history of shear heating instabilities of ice
flows, and (3) an essentially analytical model to account for the
role played by the thinning of the ice sheet in glacial surges. In
the course of constructing steady-state profiles, we have found
a new class of solutions associated with large accumulation
rates. The character of the new solutions arises physically from
a thermal blanketing effect produced by advection of cold mate-
rial toward the base of the ice sheet. For representative values of
ice rheological parameters and typical surface conditions, the
new solutions are obtained whenever the accumulation rate
exceeds a few tenths of a meter per year. This solution branch is
characterized by its relative stability to finite-amplitude pertur-
bations. For accumulation rates smaller than a few tenths of a
meter per year, the solutions are unstable to finite-amplitude
perturbations. Because accumulation rates are on the order of
0.1 meter per year, it is important to delineate better the bound-
ary separating these two families of solutions.
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