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Horai and Nur [1970] have found significant
correlation between terrestrial heat flow and
thermal conduetivity. Previously Roy et al.
[1968] and Lachenbruch [1963] have demon-
strated a linear relationship between heat flow
and heat production. From these two findings
Horai and Nur seem to hypothesize that ther-
mal conductivity and heat generation may be
related.

It seems to me that this is unnecessary. The
observed correlation coefticient between thermal
conductivity and heat flow may be explained as
a consequence of heat flow in a random medium.
The present writer [Naidu, 1970] has worked
out a theory of heat flow through a first-order
. random med.um, Expressions for cross correla-
tion between thermal conductivity and thermal
gradient under different geological conditions
have been derived.

On the basis of this theory the correlation
cocfficients reported by Horai and Nur were

analyzed to test whether the observed varia-
tions in the correlation cocflicient are purely
statistical, owing to finite data. The correlation
cocflicients are plotied as a function of the
sample length m Figure 1. The theoretically
predicted correlation ecoefficient (0:4) is shown
by a horizontal line. This corresponds to a/8 =
0.064, where @ and B are defined as follows:
Let the speetrum of the random conductivity
be given by a band-limited function

S(u, v, w) = const  when (u? 4 prr2
. Se <8
Su, v, w) = 0 otherwise

The 95% confidence lines are also shown in
Figure 1; we notice that the majority of the
points lie within the confidence limits. The
theory, however, does not explain some ex-
tremely high correlation coefficients observed
for short sample lengths.

Finally, it must be emphasized that this does

net preclude the possibility
duetivity being related to hear
this is not nceessary to explar
correlation between thermal «c.
heat flow,
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Fig. 1. Compufed correlation coefficients as a function of sample length N. The theoretical
value as well as the 95% confidence levels are shown,
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not preclude the possibility of thermal con-
Juctivity being related to heat production, but
this is not necessary to explain the significant
correlation between thermal conductivity and

heat flow.
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