A CONTRIBUTION TO

THE THEORY OF MINERAL VEINS.

By RoBerT HUNT, F.R.8.

Two constants appear to have been established in
relation to the phenomena of metalliferous deposits;
one is the uniformity of main general direction of
the productive lodes, and the other is. the influence
of the proximity of dissimilar.rocks. It is very
desirable that every possible information upon these
points should be collected and recorded, as such a
record would serve to establish upon yet more certain
data the universality or otherwise of these positions.

Two hypotheses, or perhaps three, appear to pre-
vail as to the origin of metalliferous veins. One,
-and that is the least generally adopted, is, that they
have a purely igneous origin; that their contents
indeed have been sublimed from great depths, and
condensed against the sides of the vast fissures
through which the vapours made their escape from
the profound depths at which they were formed.
Another view is, that the fissures now forming mineral
veins were the vents through which thermal waters,
highly charged with mineral matter, were forced to
the surface; that from these hot springs there were
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deposited, layer after layer, against the colder sides
of the cracks the metalliferous and earthy matters
which they held in solution. According to Mr. John
Arthur Phillips, this condition ean be actually ob-
served going on in some parts of California. Highly
silicious waters are forced through rents in the rocks,
in which they deposit their silica, usually in the gela-
tinous condition; and in this soft silica are found
particles of iron pyrites, and even gold. The other
view supposes waters to have penetrated from above,
and that in passing through the rock fissures, which
were the natural channels of aqueous circulation,
these waters deposited, under the influence of what
Sir Henry De La Beche called “ rock-conditions,”
and which Mr. Robert Were Fox and M. Becquerel
referred to electrical action, their metallic and earthy
salts, forming the lodes as we find them. Admitting
that my leaning is towards the latter hypothesis,
seeing that the repetition of some of Mr. R. W,
Fox's experiments fully confirmed the results obtained
by him, I do not desire at present to advocate either
one or the other of these views. I only desire on
the present occasion to support the view that fissures,
whether the natural joints of the rocks or rents sub-
sequently formed (it signifies not), were originally
formed, and that in those, under one or other of the
conditions named, there circulated fluid matter hold-
ing the metalliferous or earthy minerals in chemical
suspension. Presuming this to be granted, I will
mention a few experiments which go to show that,
without calling in the aid of electricity, there exists
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a power capable of producing all the phenomena
observed. I would have it distinctly understood that
I believe electrical energy to be a directing power
regulating the place of deposit, but that we are .
gathering evidence of a vast power common to all
matter, capable of producing all the phenomensa of
mineral lodes. Capillary attraction has been long
known. Exosmose and endosmose action has been
made tolerably familiar to us. The influences of
cellular bodies in condensing fluids within them, and
the absorbent powers of porous masses, such as
spongy platinum, charcoal, and the like, have been
repeatedly shown. It is only lately, however, that
we have become acquainted with the facts, that a
certain thickness of silicious sand will separate salt
from its solution in water, and that agricultural soil
deprives the water percolating through it of the or-
ganic matter dissolved in it. M. Edmond Becquerel
has lately shown, that if two plates of glass are so
arranged (by touching at one end, and being kept
slightly open at the other) so as to show the capillary
curve of attraction, and if between these plates we
pour a solution of some mineral salt in water, that
the surface force will separate thé metal from its
chemical combination, and attract it to the surface of
the glass, on which it will be deposited as a metallic
film. Acting upon this, I have made a few experi-
ments, feeling that if we could produce a state of
unstable equilibrium in the chemical solution, this
metalliferous deposit might take place on surfaces
widely separated. By adding to a solution of cyanide -
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of silver a very small quantity of an hyposulphite,
quite insufficient to produce a precipitation, the sur-
face action of the sides of a pint bottle was sufficient
to produce this deposition in the form of a coat of
sulphite of silver. Aldehyde and grape sugar have
a similar power. With porous vessels, this condition
can be most readily established, and most beautifully
80 by the action of charcoal. By putting a piece of
freshly-burnt charcoal into a solution of nitrate of
silver, we obtain in a little time very beautiful crystals
of silver, and this, be it remembered, is entirely due
to the influence of the surface force distributed over
the molecules of carbon, arranged to form the cells
of the carbonized wood.

Experiments are yet required to determine the
extent to which this surface force is brought into
action. But when we see the manner in which small
cracks get filled in with metallic matter, such as
copper and silver, and when we meditate on the
power with which crystallyanic force is exerted as a
mechanical power opening the crack, we can, I think,
see that we have opened a door through which we
may learn something of the secrets of nature’s oper-
ations in ‘ the dark unfathomed caves of ocean”
and of earth.

VOL. IX. D



