ON THE OCCURRENCE OF

METALLIC ORES WITH GARNET ROCK.

NOTE ILLUSTRATING A SERIES OF OCOPPER ORES FROM
BELSTONE OONSOLS.

By WariNgTON W. SMITH, M.A., F.R.8., F.G.5.

AT several localities within the counties of Devon and
Cornwall, considerable masses of garnet-bearing rock
have been observed among the schistose strata where
they approach the plane of contact with the granite;
and from their proximity to important lodes, or being
themselves productive of metallic substances, they
have, in a few cases lang ago, formed a subject of
investigation. Thus the garnet associated with axi-
nite, epidote, and other silicate minerals in the rocks
at Botallack, have from the commencement of this
society attracted the observation of its members.
The “ tin-floors” at the same mine, in which oxide
of tin was disseminated in bands of greenstone and
garnetiferous schist, were described by Mr. John
Hawkins in the 2nd vol. of the Transactions of the
Royal Geological Society of Cornwall. The massive
garnet (allochroite) associated with copper and iron
pyrites in the remarkable lode of Wheal Maudlin,
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near Lostwithiel, is known to collectors in the
eastern part of this county; and, n few years- ago,
workings to some extent were opened at Criggas, 1}
mile south of St. Columb, where, from & kind of
gossan having been formed by the action of the
atmosphere on a band of crystalline garnets and
axinite, and being thus a highly ferruginous sub-
stance, it was raised and exported as iron ore.

But the most extensive and commercially import-
ant display of minerals of this class hitherto ex-
plored, is that which trends along the northern side
of Dartmoor in an E.N.E. direction, from the neigh-
bourhood of Sourton to the village of South Zeal, over a
length of nearly seven miles. At several places along
this line, and within a distance of from a few hun-
dred feet to about a mile of the visible edge of the
granite, there have been noticed in the more or less
altered killas, which dips away from the crystalline
rock, masses of brown and reddish gossan, which
have led to the establishment of mining operations.
The works have been opened upon courses continu-
ously traceable for a mile or two miles, and apparently
. in two nearly parallel bands, which on the west, at
Wheal Forest, are a quarter of a mile asunder, but on
the east have diverged so much as to leave a mile
between the run of Sticklepath and South Tawton
on the north, and that of Ramsleigh or Fursdon
Manor on the south. Many years ago workings were
carried on at Sticklepath and at Wheal Forest,on Lang-
stone Hill, which proved the presence of copper ores
slong with mundic, but led to no satisfactory result.
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More recently Black Down was explored in a con.
tinuous line with Wheal Forest; Fursdon Manor
mine, now Cosdon Vale, was systematically opened;
and within the past three years, Belstone Consols
(on the Sticklepath lode) have been the scene of
regular mining adventures. The importance of these
deposits is best shown by the fact that the last two
mines have sold copper ores to the amount of several
- thousand pounds in value, with some of the parcels
rangiug from 12 to 16 per cent.

The general occurrence of the minerals at these
various points is very analogous, and to avoid pro-
lixity, I will confine my description to the last-men-
tioned mine, which is now opened to fifty fathoms in
depth, and many scores of fathoms in length, and
which exhibits some of the peculiarities of this series
on the largest scale, although removed by greater
distance (above one mile) from the edge of the
granite. The surface at the Belstone Consols is
slightly undulated cultivated land, and here, as at
Ramsleigh, a road-side cutting appears first to have
brought the ferruginous bands to notice; but the
long cross-cuts which have been driven in the former
mine, and the numerous costeaning pits opened to
prove the course of the metalliferous lines, reveal
the structure of the mining ground over a large
area.

In the thirty-fathom level the relations of the lodes
are most fully exposed. A vertical shaft (“A”) is
sunk between two veins, termed No. 1 and No. 2 lode,
which are seventeen fathoms asunder, and course
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true E. and W. They consist of bands of garnet
rock mostly crystalline, and containing disseminated
copper pyrites, iron pyrites, and mispickel, which
sometimes coalesce into a pretty solid rib of from one
to three inches thick, now and then associated with
quartz. The bands dip very regularly to the north,
with an underlay of 2ft. 6in. to 2ft. 10in. to the
fathom; and the ground between them consists of
an alternation of garnet rock and dark silicious slates
in perfectly conformable strata. Towards the north,
near No. 1, these beds (especially as seen in the fifty-
fathom level) assume more of the character of ordi-
nary killas. Southward from No. 2 the cross-cut
passes through thirty-seven fathoms of similar alter-
nation of garnet rock of greenish yellow and pale
brown tints, with sharp silicious schists, and then .
reaches the north wall of the “ main lode” (No. 3),
which attains a width, measured horizontally, of no
less than sixteen fathoms. To me this appears nothing
else than a powerful bedded mass of garnet rock,
with a few planes of stratification more or less dis-
tinctly visible, and where some of the courses are
highly crystalline, with the rhombic-dodecahedrous
plainly recognisable, whilst other portions consist of
massive garnet or allochroite, or are intermingled
with schistose bands of matted pale-green actinolite.
This thick band is on the whole softer than what has
been regarded as the country, and is specked through-
out, but very irregularly, with pyrites, mispickel, and
black and grey copper ores, whilst occasionally these
metallic sulphides and oxides are accumulated in
YOL. IX. E
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strings running sometimes with, but often quite
against, the direction of the stratification.

Here and there a little green carbonate of copper
appears in some of the reddish and pale-grey beds.
The resemblance to a true lode formation is also
heightened by occasional ruggy portions, and by
heaves which dislocate the orey parts. On the south
the cross-cut has been pushed a short distance into
strata of a very similar character to and conformable
with those on the north.

The entire lode is heaved by a cross-course, on
which the above-mentioned cross-cut has been driven
to a distance of 9 fathoms south in going west; and
a succession of considerable dislocations in the same
direction occurs still further west. Below the 80,
- and in the back of that level west of the heave,
considerable quantities of the black ore are being
raised from stopes, mostly in portions of the lode
where the chief mass is of a soft somewhat gossany
character.

Here, then, we have the remarkable feature of a
band of 96 feet thick of garnet rock succeeded on
the north by above 800 feet thick of alternations of
that rock with hard schists, and the presence in
them of such large quantities of copper ore suggests
several questions of no little scientific as well as
commercial interest. The whole series forms dis--
tinctly a group of conformable strata overlying the
granite. But the highly crystalline character of the
garnet portions, the bright faces and the sharp edges
of the crystals themselves, preclude the idea of their
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having been deposited as such by the usual action to
which we ascribe sedimentary formations.

There are certain mining districts abroad where
garnetiferous rock associated with metallic ores, as
in Scandinavia, in Mexico, and in the Bannat in
Hungary, is presumed with tolerable certainty to be
the result of metamorphic action. And in the region
before us it would appear that a similar explanation
is the most probable, and that these bands, which as
simple sediment contained the materials needful for
the formation of garnet, actinolite, and axinite must
have become definite and crystalline under the in-
fluence of the neighbouring granite. This position
would appear to be confirmed by the circumstances
that it is only near the granite that such appearances
are seen, and that the same effect has here been
produced on the lower carboniferous strata which in
parts of Cornwall are observed in the Devonian.

But how to account for the metallic ores? They
occur differently from what we find them to do in
lodes not limited within nearly contiguous walls, as
if resulting from the filling of a fissure, and it be-
comes for this district a highly important question,
now in process of solution by Messrs. Martien, York,
and Co., to determine whether the ores may be ex-
pected in such a repository to occur in sufficient
quantity, and thickly enough grouped to be re-
munerative to adventurers.

Has there been, let us enquire, an opening and a
filling of the lode-fissures precisely coincident with
the course of these unusual beds? It appears to
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me, from the regularity of the strata as well as a
prevalent absence of true lode-structure, to be very
improbable.* Or, may we conclude that the ores
were deposited along with the original sediment of
the strata? Such a hypothesis, looking at the history
of the occurrence of the copper ores in our Western
counties, and the manner in which they here accom-
pany bands only of a particular mineral character,
would seem to be just as improbable as the former.
It appears as though we could not escape from the
admission that the ores must at one time have had
the opportunity afforded them to select those channels
of ground that were in mining parlance “ congenial ”
to them, and that the thicker bands of garnet and
actinolite rock were in this respect highly favourable
to their deposition. Where so bulky a stratified mass
of rock as the so-called main lode has been exposed to
the action of the chemical forces which have induced
its crystallization, and to the physical violence which
has tilted it to a high angle and broken it up with
numerous joints and fissures, it is fair to infer that
an easy access was afforded to waters laden with
metallic combinations which would deposit them as
definite minerals. But why, if the whole series of
strata were at one time saturated with mineral waters,
should the valuable contents be limited to certain
bands of rock? And what probability is there, that

® The constancy in the direction of these metalliferous bands is certainly
a feature establishing a sort of relationship with the lodes; and it is signifi-
cant that the prolongation westward of these of Wheal Forest will nearly
strike upon the cupriferous deposit at Bridestowe, which was described by
Capt. Simmons to the Miners’ Association.
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in these latter certain portions may be richer than
those hitherto explored? What that in depth the
chances of success may be as good or better than at
the shallow levels? These questions follow one upon
another as we think over the appearances thus brought
to view, and we may assert that no definitive reply can
at present be given as derived from experience at
other copper mines. It is obvious enough that a little
more knowledge of these peculiar phenomena would
greatly benefit a whole district; but such knowledge
has to be dearly bought in the slow opening of shafts
and levels with hard ground and quick water, and the
object of this brief sketch is to point out that a re-
cord of the results of so interesting a series of trials
cannot but be of high value to the geologist as well
as to the miner.



