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The heat flow through the surface at y = 0 is
equal to the temperature gradient at the surface
multiplied by the thermal conductivity of the

lava, kL, taken as 3 Wm-• K-1

andmust be equal
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where D is the flow thickness, • is the lava thermal diffusivity,
x is the distance flowed by the
lava at mean speed u, and t is the time since

leaving the vent

Gz is simplythe reciprocal of

to the total surface heat flux given in Table 1
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Turcotte and Schubert [1982] give
a graphical solution of (10) from which • can be
determined. This value of %is inserted, together

of thermal waves, we find that for flows moving
for periods much less than 1 hour, the time available for motion will be about 1.3 times longer on

with •,

Earth than Venus; for flows movingfor signill-

into equation (13) to solve for t, the

time from the commencement
of cooling on leaving
the vent at which these values of T• and % are

cantly longer than 1 hour (by far the commonest
circumstance on Earth), the time available will be

reached.Finally, %andt are inserte•into equa- about1.1 timeslongeronVenusthanEarth. This
tion (9) to find the corresponding value of C, the
thickness of the solid crust.
Figure 5 gives the

ratio is significantly
smaller than that found in
an earlier
analysis which neglected the buffering

valuesof TO andC as a functionof time evaluated effect of latent heat release [HeadandWilson,
in this way for flows on Venus and Earth and shows

1982] and implies that the maximumlength of lava
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be

higher on Venusian flows as the flow surface temp-

where A, the critical

erature
asymptotes to the higher ambient temperature.
The thickness of the rigid crust on a flow
is greater
on Venus than on Earth immediately
after
the flow leaves the vent;
however, after

300 for Earth and 270 for Venus.
The treatment of lava flow lengths given above
is somewhat idealized
relative
to the behavior of
real basaltic
flows.
It has been tacitly
assumed

about 30 min, by which time the crust

here
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that
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liquid

Graetz number, is taken as

lava

motion

is

laminar

exceeds 60 ram, the crust is thicker on a terrestrial
flow.
These results
are confirmed by an

beneath a rigid
crust.
deformation is relatively

analysis given by Frenkel and Zabaluyeva [1983]
and lead to the following comparisons between the

commonly observed to take place in the surface
layers, especially near the vent, in such a way as

expected features
ets.

to expose fresh, hot lava to the atmosphere.
This
process inevitably
increases the rate of heat loss
from a given part of the flow surface and ultimately leads to a greater
rate of thickening
of
the crust with time than calculated.
Also, the
above treatment is intended to apply to lava moving in open channels rather
than in the closed
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