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III.—On the Temperature 9/' Mines. 

BY ROBERT W.. FOX, ESQ. 

MENEM OF TEE SOCIETY. 

(Read October, 1820.) 

I HAD the pleasure to communicate, at the last 
annual meeting, the result of some observations 
on the temperature of a few of the mines of this 
county ; from which it appears, that there is a 
progressive increase of temperature, in descend-
ing from the surface to the greatest depths 
hitherto examined. I now beg to submit the 
result of some further enquiries upon the same 
subject.* 

The table which accompanies this paper, con-
tains a general view of the heat observed in, or 
near, the metallic veins, in different mines. I had 

• I have been greatly assisted in these enquiries by Cdpt. Thomas 
Lean, of Heel Abraham, John Rule, Jun. of Dolcoath, (`,apt. William 
Teague, of Treskerby, Michael Williams, Joe. and Capt. Richard 
Hoskee, of the United Mines, and Capt. Williams, of Heel Ver. 
I must also express my obligation to my friend Joel Lean, of French-
hay, Dear Bristol, who first drew my attention to this interesting 
subject. , 
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made a second table, containing the results of 
several experiments on the temperature of cross 
levels, and shafts, in some of the same mines, at 
a distance from any metallic veins ; but as its 
contents are too various, and extensive, to be 
comprised in a printed sheet, I will merely 
mention a few of the particulars. 

In Dolcoath, at the depth of 130 fathoms, 
where the temperature of the earth, in the vein, 
was 63°; its temperature in a cross level, at the 
distance of 60 fathoms from the vein, was 62°. 

In the United Mines, at the depth of 160 
fathoms, the temperature of the earth, in the 
vein, was 75°; but in a cross level, south of the 
vein, only 69°. 

In the same mines, the temperature of the 
water, in the vein, at 140 fathoms deep, was 
67°; and that of the earth, nine fathoms north 
of the vein, was exactly the same. 

In Ting-tang, at 80 fathoms deep, the tem-
perature of the earth, in the vein, was 64°; and 
at the depth of 110 fathoms, it was 68°; whilst 
in a cross level, 90 fathoms deep, and SO fa-
thoms distant from the vein, it was 64°. 

In Huel Squire, at the depth of 110 fathoms, 
the temperature of the air, near the vein, was 72°; 
but in a cross level, at some distance, it was 69°. 

In Treskerby, at 120 fathoms deep, the tem-
perature of the air, near the vein, was 72°; but 
at some distance, in a cross level, 66°. 
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in Chacewater, the temperature of the earth 
in the vein, at 100 fathoms deep, was 820; and 
that of the air, at some distance north of it, 790. 

These instances, which are selected from a 
great number, the result of which is very simi-
lar, will suffice to shew that the temperature, at 
a distance from the metallic veins, and at the 
same depths, is, on an average, nearly three 
degree's below that of the veins, as given in the 
printed table. 

In many of the observations referred to in 
the tables, the bulb of the thermometer was 
buried in the veins, or rock, to the depth of at 
least six or eight inches, and was filled round 
with earth, &c., so as to prevent the free ad-
mission of air. 

If we take the mean temperature of the sur-
face of the earth in this latitude, at 530, as given 
in Professor Mayer's Tables ; the mean of the 
accompanying table shows an increase of a little 
more than 60 of Fahrenheit, for every 50 fa-
thoms, or 300 feet, in depth. As my second table 
gave a less ratio, perhaps we shall not much 
err, if we suppose an augmentation of one 
degree of heat, for every ten or twelve fathoms 
in depth, at least in this part of our island. It 
is however difficult to determine satisfactorily 
the true ratio of the increase of temperature, as 
it is evident that there exist many local and 
accidental causes, which operate in our mines, 



22 R. W. Fox, ESQ. on the 

and affect their temperature. The lighted can-
dles, and the blasting of the rocks, have doubt-
less some influence in augmenting the heat ; 
and the presence of the workmen must also 
have the same tendency, although probably in 
a small degree at the bottom of deep mines, 
where the temperature so nearly approaches to 
that of the human body ;—moreover, the warm 
vapour, and air, which always arise from the 
bottom of mines, must raise the temperature of 
the upper levels in a greater or less degree, 
according to their relative situations. On the 
other hand, the currents of air which descend 
through some of the shafts, or are forced through 
the air-pipes for the supply of the miners, and 
likewise the water which finds its way through 
the strata, and veins, from more elevated' situa-
tions, doubtless tend, in a considerable degree, 
to diminish the heat in the deeper levels. 

How far these opposite causes may counter-
balance each other, it is not easy to ascertain ; 
but if duly considered, they will greatly recon-
cile the want of complete accordance in the 
results noted in the tables: and it is evident, 
that observations made on the temperature at 
the bottom of mines, are most to be confided 
in, not only for the foregoing reasons, but also 
because of the proximity of this part to the 
unbroken ground. There are some cases in 
which it cannot be supposed that the high 
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temperature observed can be occasioned by any 
accidental circumstance. At the bottom of 
Dolcoath mine, for instance, there is a large 
stream of water issuing from one of the veins 
at 82° of Fahrenheit, while the air near the 
same place is generally one or two degrees 
lower :—this is only one example amongst many 
of the same kind. The most striking one I 
have heard of, was reported to me by Capt. 
Hosken :—An accident having happened to a 
steam engine at the United Mines, the water 
increased so much as to fill the levels marked 
in the table 190, and 200 fathoms, under the 
surface ; and thus it continued for two days. 
Immediately after it had been pumped out, and 
before the miners had begun to work in those 
levels, he ascertained the temperature of the 
ground in the upper one to be 87i0, and in the 
lower one to be 88°. On renewing his obser-
vations some days after the men had resumed 
their work in these places, the heat had rather 
diminished than otherwise. 

It is worthy of notice, that the principal part 
of the work is not always carried on in the 
deepest part of the mines: on the contrary, 
there are often more workmen employed at 
twenty or thirty fathoms above the lowest part, 
than in the deepest level. If therefore the in-
crease in the temperature were wholly the effect 
of adventitious causes, that increase would be 
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greatest where those causes had their largest 
operation : but the facts which I have detailed 
in the table, prove that, however various may 
be the operation of accidental circumstances, in 
different parts of the mines, the temperature 
invariably increases with the depth. 

My friend and relative, Joseph T. Price, of 
Neath, Glamorganshire, has furnished me with 
the results of some observations made last 
spring, in three collieries in the neighbourhood 
of that place. The thermometer was buried for 
many hours, from one to two feet under the 
ground, at the bottom of each of these collieries : 
in one of them, which was only 10 fathoms 
deep, the mercury stood at 500; in another, 36 

fathoms deep, it stood at 580; and in the third, 
which was 90 fathoms deep, it stood at 620. 
The difference between the first and last men-
tioned collieries, was 120, which ratio nearly 
corresponds with that obtained in our mines. 

It has been surmised that the heat noticed 
in the mines may be attributed to the presence 
of metallic, and other inflammable substances ; 
but when all the facts are considered, no causes, 
merely local, can be imagined capable of pro-
ducing such constant, extensive, and powerful 
effects. • If the water received its heat from the 
metallic veins, while passing through them, it 
would surely become strongly impregnated with. 
mineral substances ; —this is not, however, the 
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case. I analysed some from the deepest part 
of Dolcoath, taken at 820, immediately from the 
copper vein, and obtained from a quarter of a 
pint of it, only half a grain of residuum, consist-
ing of sulphuric acid, some oxyd of iron, and a 
little lime. I found a greater proportion of the 
same substances in some water from a cross 
level, at a distance from any vein, 200 fathoms 
deep, in the same mine. 

Water from the bottom of the United Mines, 
of the temperature of 820, contained six grains 
of muriate of lime in a quarter of a pint. Some 
water taken from the deepest parts of Treskerby 
and Ting-tang, was, from the former mine, very 
slightly impregnated with sulphate of iron, and 
had a trace of muriatic acid ; and that from the 
latter mine contained a very minute portion of 
the muriate of lime. 

It is satisfactory to find, that the experiments 
which have hitherto been made in collieries in 
the north of England, and in some mines in 
Saxony and Switzerland, confirm the fact, that 
the temperature of the earth increases at con-
siderable depths. I have not yet met with the 
statements which have been published detailing 
this information. The paper relative to the 
temperature of the latter mines, I apprehend 
has appeared in a number of the " Annales de 
Chimie et de Physique," published at Paris 
early in the present year. 

, 
D 
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So general and interesting a coincidence, at 
places so distantly separated, strengthens the 
belief, that the heat hitherto observed in the 
deepest excavations, has one common source in 
the bowels of the earth ; and that the internal 
temperature, and the circulation of vapour and 
water, at and under the surface, are intimately 
connected with, and, in a great degree, dependent 
on, each other. In my last communication, I 
alluded to this interesting part of the subject; I 
therefore shall not enlarge upon it at present ; 
but I may just add, in confirmation of what! have 
therein suggested% that from the experiments I 
have made, it appears that vapour arises from 
the surface of the earth at all seasons of the 
year, and by night, as well as by day*: even 
during a severe frost, after removing the frozen 
surface of the ground, it has condensed within 

• Having alluded to the evaporation of moisture from the earth's 
surface, I wish just to add, that I conceive it helps to explain the 
cause why more rain falls on low, than on elevated ground. Every 
shower of rain must condense more or less of the ascending vapour, 
in proportion to their relative temperature, and the distance the rain 
may fall through it ; and for these reasons, and the superior tempera. 
ture of vallies, the quantity of rain is necessarily greater in low, than 
in high situations. Hence I presume that rain gauges placed at 
different elevations, will differ most in warm showery weather, and 
least of all in rain of long duration. 

I am induced to make these remarks in consequence of having ob-
served communications on the subject of rain gauges in several of the 
recent numbers of" Thomson's Annals of Philosophy," in which their 
want of agfeement at different elevations, is attributed to local and 
accidental circumstances, without any reference to the condensation 
of the moisture contained In the atmosphere. 
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an inverted receiver. The sun, I am aware, is 
a powerful agent in producing evaporation; but 
I cannot discard the idea, that the internal 
heat has also a share in this very curious and 
important part of the economy of nature. 

Additional Communication, read October, 1821. 

SINCE my last communication on the subject 
of the temperature of mines, I have had a ther-
mometer, four feet long, placed in a hole three 
feet deep, in a copper vein, at the end of the 
deepest level, or gallery,in Dolcoath, which is 230 
fathoms, or 1380 feet, under the surface : a spot 
where no workmen were employed, and where 
the current of air must have been small. The 
hole was filled with clay round the stem of the 
thermometer, so as to prevent the circulation of 
air near the bulb, and in this situation it re-
mained more than eight months. It was often 
examined during that period, and was always 
found to indicate a temperature of 75., or 75-1., 
unless it had been recently overflowed by water. 
This happened several times, in consequence of 
accidents to the machinery of the mine, and 
more than once, the water filled the level for 
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some weeks. As soon as it had subsided, so as 
to permit access to the thermometer, the quick-
silver was observed to have risen to 77°, but iu 
two or three days it again fell to 7511-0. 



TAB L E oldie Temperatures of sandry/vfines,atclifferent depths, as takenin ornear the veins. 

Depth • 

in 

Fathoms 

Daleoatly - 

Coppervein 

Dec.1819. 

I 
United-mines 

Coppervein 

April .1819. 

I 
Tresktn-lor 1 

Copper-vein 

Dec.1819. 

' 
Hael Spur° 

Copper vein I 

Sept .1820.i 

Ting-tang 

Copper vein 

Sept.182O. ' 

ThwlGorlana H-uelDainstil. 

Copper vein 

Sept.182O. 

Chasewate-r 

Tin &Copper 
S ept .18 2O . 

HuellTiur 

Tin vein 

Aug .182O. 

• 
Huel Vor 

Tin vein 
Nov.1819 . 

Coppervein 

Sept .1820. 

lto 10 - • S . W. 52c.'_ 

10 ,. . 20 
20. . .30 S . w. 61°. 

30. . .40 S. e. 56. S. a: 62°. `S. a. 61 . • 

40..-. 50 S. e. 58° 
60. . .60 S . a .63° G. a. 61° 

60. . . 70 S . a. 6e G. a. 61° S. a .66 ° 
70. . . 80 S . a 67° " . e . 64° G. e . 62° G. a.66° G. a. 70? 
80. . .90 

M
, S. a . 65° G . a..69 7 MS.a . .e.66 . S.w.63c.' 

90. .100 S. e!`58° G.e .67!) S.e. 72`.) • G. a. 70 7, P. e.82`.) , 
100. .110 G. e . 70? S. a . 72° S e .68? G. a.68. G . a. 70° . S.w.661° ! 

1 110 120 G . a . 72. S. . : :r? G. a. 70° S .w. 66° 
120.1.30 S. e . 63. G. a . 76° G. A . 707 S .w. 70° 
130. .140 S.w. 67'.° G.w.76i.° G. a. 73° w. 69? 

• a. 72° 

140 . 150 G. e . 70!)
150. .160 S. e . 74 
160. .170 
170. .180 S .w. 76. 
18g 190 _ S. e. Sr
190..200 G. es.`64. S . e . 88. 
200. .210 
210..220 

220..230 G. e . 78° 
230..240 G.-w. 82° 

Fib en',So. 

NB. The azpithl liters denote the, rocks ./p7zich, enclose the veins . G. Grcmite. S. Sizz•st. P. Porph„Kv. 

The small letters a . e .w. show that the teinpvniurezS aat ntae ear14,0P pretter. 

* .Here diem was: a, strong current otair. 

iie311.911.1 ¢!/.T.171,a, &i.e.:Pair-a/zee .1822. 


