
II.--On the Temperature gthlinee. 

BY ROBERT W. FOX, Esq. 
KISIBER Or SZE SOCIETY. 

(Read September, 1819.) 

I mays most persons acquainted with mines 
are aware that a great degree of warmth is 
experienced at considerable depths under the 
surface; but this fact does not appear to have at-
tracted so much notice as it probably deserves. 

My attention having been called to this sub-
ject in 1815, I instituted enquiries, and caused 
some experiments to be made, in the mines of 
Huel Abraham, Dolcoath, Cook's Kitchen, Tin-
croft, and in the United Mines. The informa-
tion I have thus acquired, I have endeavoured 
to communicate in the accompanying scale, 
(see Plate I.), which exhibits at one view, the 
results which have been obtained in each of 
those mines. 

The temperature in Cook's Kitchen and Tin-
croft, it may be remarked, was inferior to that 
in the other mines at corresponding depths; 
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owing, I presume, to the bottom levels of the 
two former having been for a considerable 
time filled with water, accumulated, without 
doubt, partly from above ; by which means, the 
temperature, not only of the water, but also of 
the air, in these mines, must have been affected. 
In the United Mines also, there was some water 
when the observations were made ; but it re-
mained too short a time, I apprehend, materially 
to affect the general temperature of the mine. 
Dolcoath and Huel Abraham were clear of 
water to the bottom; and it will be observed 
that the temperature in the corresponding levels 
of these mines differed very little, and, with a 
few trifling exceptions (which probably arose 
from local causes), the heat progressively in-
creased, even to the greatest depths to which 
they have been bitherto explored. 

A few mouths ago, I requested a friend of 
mine to try similar experiments in some col-
lieries ; but I have not yet received his report. 
I was, however, pleased to find by the Cornwall 
Gazette of the 4th September, 1819, that ob-
servations have been made on the temperature 
at the bottom of some of the collieries in the 
north of England, and that the only two results 
therein stated agree very nearly with those 
obtained at corresponding depths in our mines. 
In one colliery, at the depth of 882 feet, or 147 
fathoms, the temperature was found to be 
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680, whereas at the surface it was 190 less; 
and in another, at 1200 feet, or 200 fathoms 
'beneath the surface, the mercury rose to 140, 
which was 260 higher than at the surface. 
-Hence it appears that the increase of tempera-
•ture at considerable depths in the earth is not 
peculiar to our mines. 

Without entering into speculation on the 
exciting cause, or the extent of the internal 
heat, it is probable that the ascent of warm 
vapour may produce the high temperature 
-noticed in mines ; and that its effect is more or 
less considerable, in proportion to the facility 
with which it finds a passage upwards. This 
is rather corroborated by the fact, that water 

•flowing from large metallic veins is generally 
the most remarkable for warmth. 

It appears from experiment, that the quantity 
of caloric in a sensible and latent state, as well 
as the quantity of water, increases in vapour or 
•steam, (if in contact with water,) nearly in pro-
portion to the augmentation of its elasticity. 

-On these properties of vapour, and its co-
pious supply from the interior of the earth, 
many important operations of nature seem to 
depend. It is presumed that its effect is to.
modify the extremes of heat and cold, both in 
the earth and the air. In winter, its ascent and 
condensation, as it approaches the surface, pro-
bably tend, in a considerable degree, to equalise 



Temperature qf Mines. 17 

the temperature of the soli, and to protect the 
roots of plants from frost.—It seems also to 
account for the dampness which may always be 
observed on the surface of the ground, after the 
breaking up of a hard frost, however dry it may 
have previously been. 

In summer it may be supposed to keep up 
the supply of moisture as evaporation proceeds, 
thus mitigating the influence of solar heat, 
which might otherwise dry up the soil, and 
prove injurious to vegetation.* 

It may also contribute to the formation, and 
supply, of springs of water; and rain, indepen-
dently of its direct effect, as well as cold weather, 
may augment them, by promoting the conden-
sation of the vapour in the earth. 

It is difficult to suppose that the moisture 
derived from the atmosphere, after making a 
reasonable allowance for the water which flows 
over the surface into the sea, is, even in this 
climate, at all adequate to the supply of the 
copious evaporation from the earth's surface. 
It is not easy to make satisfactory experiments 
on this subject, but it appears, that such as 
have been made on insulated portions of earth, 
should not be considered conclusive. 

• Does not this partly explain the reason why clayey and stiff soils 

are colder than those of a looser nature ? 

A 
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I cannot conclude without expressing a hope, 
that the subject of internal heat may attract 
more general attention, and that as many facts 
as possible relating .to it, may be accumulated 
from various and distant places. 
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