XV.—On the Mineral Productions, and the
Geology of the Parish of St. Just.

By JOSEPH CARNE, Esq. F.R.S,, &c.

MEMBER OF THE $0CIETY.

(Read October, 1821.*)

Ix all the compass of Great Britain, there is
no district which presents greater attractions to
a scientific observer, than the County of Corn-
wall; and of all the spots in Cornwall, niost
interesting to the Mineralogist and the Geolo-
gist, there is probably not one which, in so
small a compass, has produced so many species
and varieties of metallic and earthy minerals, or
which presents to view. so many geological pe-
culiarities, as have been discovered in a part of
the Parish of St. Just, near the Land’s-end.
This Parish has been remarkable, from time
immemorial, for its treasures of tin; but it is
only of late years that it has been discovered to

¢ Some minerals which have been discovered since this paper was
read, are included in the list, although they could not be noticed at
thlt period.




~ MR. CARNE, on the Parish of St. Just. 291

‘be as rich to-the mineralogist, as to the miner
and the merchant. The establishment of a So-
ciety for the promotion of mineralogical and
geological science, has awakened considerable
attention to the mines and the coast of fhe
western part of Cornwall, and to none more
than those of St. Just: several species of min-
erals have, in consequence, been discovered, in
situations where their existence was never before
suspected; and many circumstances, interesting
to the Geologist, have been brought to light.

That part of St. Just whieh is intended to be
the immediate subject of this paper, extends in
length from about a mile and half south of the
village in which the Church stands, to two miles
north of it; and in breadth, not more in any
case than a mile and half from the sea: the
whole space therefore comprises three miles and
half in length, and a mile and half in breadth;
but with respect to at least three fourths of the
minerals which will be mentioned, the space
may be reduced to the length of a mile and half
and the breadth of a mile.

An enumeration and specification of the min-
erals which have been from time to time dis-
covered in this small district; and most of
whieh are still to be found there; together with
a description of the peculiar geological facts
which have been hitherto observed in this Pa-
rish, may answer several useful purposes.
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We will begin with the metals, and the dif-
ferent classes of earthy minerals shall follow.

METALLIC MINERALS.

1. TI~.

The common tin-stone, or ozide ¢f tin, is more
generally diffused in the veins which intersect
this part of St. Just, than in those of any other
parish in Cornwall, except St. Agnes; and al-
though, from the insignificant appearance of
many of the tin-mines, when placed in compa-
rison with the larger mines of other parts of
Cornwall, the ideas of a cursory observer, with
respect to the quantity of tin produced, might be
very limited; yet in the three months ending
with last July, the ores of St. Just yielded more
than five hundred blocks or eighty tens of tin:
nearly one eighth of the whole produce of Corn-
wall. '

The localities of this variety of tin are so
numerous, that it is wholly unnecessary to men-
tion them. Where it is crystallized, the crystal
is usually an irregular octohedron. In Huel
Owls, some specimens of the four sided colum-
nar crystal, with the pyramid, have been disco-
vered; and in a vein in the rocks below this
mine, some long four-sided pyramids, without
the prism, have been met with.

That rare mineral the tin pyrites, or sulphu-
ret of tin, called also bell-metal ore, has been re-

.
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cently discovered at Botallack, by Dr. Boase;
but in so small a quantity as to be little more
than sufficient to ascertain its constituent parts.
As he met with it in one of the heaps of ore, it
cannot yet be stated in what part of the mine
it was found.

Wood-like oxide of tin, commonly called wood-
tin, has been found in small fragments in Pillia-
neath and Pemeder stream-works, about a mile
and half south of the Church.

Resinous oxide of tin, and spathose tin ore,
have been found in the same places, in small
rounded masses.

As these works have not been wrought for
perhaps upwards of fifty years, I am not aware

that either of the three species last mentioned

is now found in St. Just.

Granular tin-stone, which is so common in
other stream-works, has also been met with in
these streams.

In the valley in which these stream-works
were wrought, was found, some years ago, one
of those pieces of pure tin, known by the name
of Jew's house tin or Jew's bowl, weighing about
five pounds. I could not learn the circum-
stances in which it was found, but the outside
of it appeared to be in a state of rapid decom-
position, and passing into the oxide of tin.*

® Lumps of this kind have been found near stream-works, in seve-
ral parts of Cornwall, sometimes on the surface, and at others, ata
small depth under it. The largest I have heard of weighed thirty-

&
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. With respect to the matrices or vein-stones
of tin, it has been found in milk-white quartz,
and in rock crystal, in Huel Diamond: in decom-
posed granite (which occurs in bunches in the
lodes) in Huel Diamond, Huel Bellon, Higher
Botallack, Little Bounds, &c.: in granite .of
which the principal part is mica, in Huel Bill: in
a mixed stone which appears to be composed
principally of chlorite, with quartz and shorl, in
Little Bounds: in brown iron-stone, in chlorite,
and also in compact and very hard hornblende-
rvock, in Botallack.*

2. CoPrER.

Although this metal is but sparingly distri-
buted in St. Just; many varieties, and some
very rare ones, have been discovered there,

Of native copper,a rare variety, known by
the name of thunderbolt copper, because of its

seven pounds, and when last found, it formed part of a hedge in the
Parish of Gwinear, having been probably carried there from its ori-
ginal locality. The places where they appear to have been smelted
are called to this day Jew's Houses. The supposed origin of these
terms may be known by consulting either Pryce or Borlase. It is
singular that the mode in which these lumps are supposed to have
been smelted, should be very similar to that which appears to have
been originally adopted by the American Indians to smelt their silver
ores. Humboldt tells us that, according to the traditions of the In-
dians, the ancient inhabitants of Quito smelted silver minerals by
stratifying them with charcoal, and blowing the fire with long bambou
reeds.

® The provincial, or rather parochial name of decomposed granite,
when found in the veins, is keethan: of the mixed stone, ramp ; and of
the hornblende-rock, biue elvan.
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forked appearance, was found in Huel Cock.
The mine of Tolvaen near Huel Cock, produced
another variety, consisting of very fine wires
apparently twisted together like fillagree work.
Arborescent native copper is not uncommon in
Botallack, and some good specimens of it have
lately been found there.

Red oxide of copper, in ¢apillary crystals, and
also in minute octohedrons, and cubes, which
are sometimes elongated, has been met with i in
a vein near Botallack.

Ferruginous oxide of copper generally called
tyle copper, has been lately discovered, massive,
in Huel Edward.

Black copper ore has also been found in the
same mine.

Yellow sulphuret of copper, or copper pyrites,
occurs in mass, in so many parts of St. Just,
although in small quantities, that its localities
need not be particularly described. A specimen
of obtryoidal sulphuret from Botallack is in our
cabinet.

Purple copper ore, of the kind called by the
Germans Bunthupferers is frequently met with
in the grey sulphuret of Botallack.

Vitreous copper ore, or grey sulphuret of
copper, is common in Botallack, Levant, and
Huel Spearn. In the former mine, beautiful
specimens have at times been discovered, crys-
tallized in octohedrons, and hexahedral plates
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crossing at right angles. In Levant, the crys-
tals are six-sided prisms with terminal edges
replaced, four-sided prisms terminated by four-
sided pyramids, and three-sided prisms ter-
minated by three-sided pyramids. In Huel
Spearn, a few specimens were found several
years ago, crystallized in cubes.

Green carbonate of copper, or compact mala-
chite, was found some time ago in Huel Cock,
and has lately been found in Huel Edward, bo-
tryoidal, and incrusting quartz.

Blue carbonate ¢f copper, has lately occurred
in Huel Cock, in small round spots.

Chrysocolla, or siliciferous carbonate of copper,
is quite new in St. Just. A few specimens of
it have been met with very lately in Huel Ed-
ward, of various shades of green, yellow, brown,
and black; accompanying arragonite. The black
appears like pitch copper. ‘

The vein-stones of copper are fluor spar, brown
iron-stone, chlorite, and hornblende-rock (blue
elvan) in Botallack: granite in Huel Spearn,
and in a part of Botallack; and quartz in Huel
Owls and Huel Castle.

3. Iron.

The ores of this metal are very plentifully
distributed in St. Just.

Specular iron ore has been found in Carnyorth
Moor, beautifully crystallized in hexahedral
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plates, octohedrons, and various modifications of
the thomboid. Some of the specimens from this
mine may vie (except in the size of the crystal)
with those from Elba. Similar crystals, but
not so fine, have been discovered in Parknoweth
and Huel Owls: This mineral -has also been
found in rhomboids in Huel Bellon; in hexahe-
dral prisms, in Huel Owls; in needle crystals
stellated, in Boscagel Downs; and in mass,
called iron-glance, in Botallack. '

Red hematite was formerly found plentifully
in Huel Bellon, and is frequently met with in
Botallack.

Scaly red iron ore occurs at Little Bouinds;
sometimes investing quartz, and occasionally in
3mall masses consistinig of red cohering scales;
which are unctuous to the touch.

. Red chalk also occurs in the same mine.

Brown Hematite is plentifully found in Bos
tallack, Parknoweth, Little Bounds, and Huel
Bellon, and also in the old heaps of Huel Cock.
‘T'his mineral is frequently mistaken for black
heematite; but the scratch of a knife shews the
brown streak. The latter is very rare, if found
at all in St. Just.

Wood-like ozide of iron,commonly called wood-
iron, has been found in great plenty in Boscagel
Downs, and Botallack.

. Brown tron-stone, or compact brown sron ore,
composes a large part of many of the tin lodes,

especially in Botallack.
00
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Black iron ore has lately occurred in very
small quantities, connected with uranite, at Huel
Edward.*

Jaspery iron ore is sometimes found in; one
of the lodes of Botallack.

Spathose iron ore, or carbonate of iron, has
of late been very abundant in the lodes of Bo-
tallack, crystallized in circular tables, hexahedral
plates, and rhomboids. The colour varies from
greyish white to deep brown. A great number of
specimens have lately been found in the Crown
lode of this mine, consisting of large suppositi-
tious crystals of this mineral, on brown iron ore,
brown hematite, and stalactitic quartz. The
crystals are flattened rhomboids, all of which are
hollow, and some of them exceed half an inch in
size. Several of these are beautiful cabinet speci-
mens. The colour of the crystals is, in general, a
light brown; but Ihave seen some nearly white:
the latter probably contain a large portion of
lime. This mineral has also been found in Huel
Owls and Huel Bellon, in crystals of a singular
form, which may perhaps be best described by a

® As this ore has not often been described, I subjoin the following
particulars respecting it, from the information of Robert W, Fox, Esq.
who has attentively examined it.

¢ It approaches more nearly to the ochery variety than to any other.
It is friable, of a dark blueish black colour, and a black streak ; its
form is botryoidal: it does not soil the fingers : it becomes magune.
tic before the blow-pipe, and imparts a violet colour to glass of borax:
itis mot affected by nitric, but is entively solable in muriutic acld.
!t appears to contain oxide of manganess,”
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six sided prism, with acute angled triangular ter-
minations: the sides are curved inwards at the
middle, and the edges and angles are rounded.
It is possible, however, that this crystal may be
“ an acute rhomboid, having its termination re-
placed by a triangular plane.”

Arseniate of iron, until lately, was not known
in St. Just; but it has recently occurred in the
crown lode at Botallack, of a brown colour, erys-
tallized in cubes.

Iron pyrites, or mundic, although not plentiful
in St. Just, is frequently found massive, with
sulphuret of copper, in the lodes of Botallack,
Huel Owls, Huel Castle, &c.

Moagnetic iron pyrites is not uncommon in
- the Botallack lodes, and abounds in the rocks

near the crown engine, in which it occurs mas-
sive, in beds. Its colour is blueish grey. The
workmen call it spelter, probably considering
it as blende.

All the ores of iron which have been described
(except the magnetic pyrites in the crown rock)
occur either in the tin and copper lodes, or in
certain cross lodes, which may well be called iron

‘lodes; (of which there are some of considerable
size, which traverse the greatest part of St.
‘Just from north to south,) particularly when
the tin and copper lodes and the iron lodes fal]’
in with each other. These cross lodes will be
mentioned hereafter. :
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In the Little Bounds mine, in the forty fa.
‘thoms level, on the lode called the Little Bounds
lode, there has been for several years a cantinual
formation of stalactites and stalagmites, consis-
ting principally of oxide of iron. These have
been mentioned by Mr. Majendie, in one of the
notices in our first volume. They are of such
a delicate texture that, unless handled with great
care, they fall to pieces.

4. LEabp.

Sulphuret of lead, massive, in quaitz, and in
fluor spar, has been sparingly found in Botal-
lack, and accompanying pearlspar, in a vein in
the slate cliffs below Huel Castle. These are
almost the only instances in which lead has ap-
peared in St. Just,

5. GoLbp.

Small particles of this precious metal have
been found in the stream-works which have
produced the wood-tin, as heforementioned, but
which are now abandoned,

6. SILVER.

. Ihave never seen silver from St, Just, nor
heard of it from any of the miners there. I
‘mention it on the authority of Dr. Borlase, whq
.says, “ In a copper mine called Huel Cock, in
“ the Parish of St. Just, native silver has been
¢ found among the copper ore;” and in another
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glace he says, « Silver found in Cornwall by
# jtself unmixed I have never seen but once,
# and that was found native, about the bigness
# of a walnut (of which I have a part), in Huel
# Cock, a copper work in the Parish of St.
# Just”* 'This must have occurred nearly
seventy years ago. I question whether any sil-
ver has been found there since.

7. BismurH.

Native bismuth has been found in two of the
tin and copper lodes of Botallack, in coarse red
Jasper. The best specimens were discovered
several years ago, and are now difficult to be
_ obtained }; but inferior specimens are frequently
met with. The miners ascertain the presence
of this metal by exposing the stones supposed
to contain it to the heat of a strong house fire,
when it quickly oozes out in small globules.

Sulphuret of bismuth, i'n minute, bright grey
crystals, tarnished yellow externally, imbedded
* in, and intimately mixed with vitreous copper
ore, has occurred in the copper lode of Huel
.Cock.

Cupriferous sulphuret of bismuth has lately
been found massive, in the crown lode of Bo-
tallack: its colour js dark grey, between that

* Natural History, pp. 208, 209,

+ Just as this paper was going to the press, I was informed of a
pew discovery of beautiful specimens of this mineral, of which some
were brought me, equal to any that I have seen,
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of native bismuth and that of grey sulphuret
of copper.
8. ComALr.

Arseniate of cobalt, of an earthy red and oc-
casionally a bright red colour, is frequently
found imbedded in the crown rock, close to the
crown engine in Botallack.* It has also oc-
curred, with axinite, in the slate rocks of Ros-
common cliff. I have never observed it crys-

" tallized.

Arsenical cobali, of a bright white colour, ge-
nerally accompanies the arseniate of cobalt, in
the crown rock.

Black earthy cobalt, the oxide of that metal,
has been met with investing massive axinite,
and also in a pulverulent state, in Roscommon
cliff.

9. ARsgnic.

This metal has hitherto been discovered only
as a large constituent part of very white pyrites,
in the tin and copper lodes of Botallack, and in
the copper lode of Huel Castle, in which it is
very plentiful.

10. Zixc.
This metal is not so plentiful in St. Just, as
one would expect to find it in such a metallife-

® This rock is well worthy of the attention of Geologists, on ac-
count of the numerous minerals which it contains, and of their carious
mixture,



Productions, &c. of St. Just. 303

rous district. The only variety which has yet
been found there is the sulphuret of xinc, or
blende, and that sparingly, and in mass, in the
crown lode at Botallack : it has also occurred
accompanying pearlspar in a lode in the slate
rocks under Huel Castle. Some specimens from
the latter place have contained a small quantity-
of the sulphate of sinc, arising probably from
the decomposition of the sulphuret.
11. ANTiMONY.

- Of the existence of this metal in St. Just, the
only evidence is the discovery of a few small
pieces of the sulphuret, very lately, in the old
heaps near Huel Cock, one of which was brought
to me. Itis regularly striated; but its charac-
ter is rather different from that of the antimony
of Endellion. These might possibly have been
found either in the copper lode of Huel Cock,
or in the cross lode which runs into the sea at
Roscommon cliff. '

12. UranNium.

Orxide of uranium, or uranite, has been very.
lately found in the copper lode of Huel Edward,
crystallized in quadrangular tables, of which the
angles are sometimes truncated; and also in
four-sided prisms, with the lateral, and occa-
sionally the terminal edges replaced. In one or
two instances the obtuse octohedron has occur-
red, formed by an aggregation of thin laminee.
It has also been found in needle-form and spear-
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form érystals, forming druses, and botryoidal
dand globular concretions. Its colour has varied
from white, passing into whitish green, through
various shades of green to bottle green, brown-
ish green, and rusty brown, and in some cases
the extremities of the crystals have appeared
nearly black. The needle-form ecrystals have
been met with of a white, and yellowish white,
passing into a deep bright yellow, and the same
crystal has more than once been found partly
green and partly yellow.

Uran-ochre; of a yellow colour, has occurred
in the same mine, in a pulverulent form.

EARTHY MINERALS.

1. SiLicEous.

There are two minerals which ought to be
mentioned in this class before the others, because
most of the others are found in one or other of
them. .

Argillaceous shistus, or clay-slate (which al-
though called argillaceous, contains more silex
than argill). This rock does not often appear
separately, in St. Just; there are however some
parts in which it is found, particularly near the
southern termination of Pendeen Cove, wheré it
is very decided. On most other parts of the
coast of St. Just, it is mixed with rocks of a
different kind, which will be deseribed in the
next article.
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Hornblende. The stratified rocks which over-
lie the granite of St. Just, appear to have a great
deal of hornblende in their composition, and to
deserve the name of hornblende rocks. Their
texture is generally slaty, but sometimes it is
very compact. They contain, in different parts,
(besides hornblende) quartz, felspar, chlorite, and
other minerals. I have given the name of slte
to the whole, although they have been of late
frequently called greenstone. The slaty rocks
in general have certainly a better title to the
hame of greenstone-slate, or hornblende-slate,
than to that of clay-slate. Greenstone however
is a word whose application is becomirg almost
as general as that of greywacke was some years
ago.

I have never observed any greywacke in St.
Just: on the contrary, the shistose rocks, from
their appearance, situation, and the minerals
which they contain, have the strongest claim to
be considered as rocks of the primitive series.

These slaty rocks are the killas of the St. Just
ininers, as clay-slate is the Zillas of the central
inining district of Cornwall.*

* The term killas is not confined to those rocks. Shew a miner pri-
mitive clay-slate, or transition slate, or micaceous alate, or greywacke
slate, or hornblende-slate (if it be not very hard), aAd be wifl call the
whole killas. Much therefore as we may wish to exchange a harsh
German word for a word of English sound, we cannot unite with some
eminent Mineralogists, in applying the term killas to greywacke-slate
alone, whilst it, in reality, belongs to so many other substances. So
far indeed is it from being confined to greywacke-slate, that perhaps
nine tenths of the kilias of Cornwall consists entirely of clay-slate.

PP
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Hornblende, mixed with apatite, is frequently
found in the slate cliffs below Huel Cock.

I now proceed to mention the minerals which
are found in these and other rocks.

1. Quartz occurs, of course, in all the granite
of St. Just; and is otherwise very general, as it
frequently forms the vein-stone of the tin and
copper lodes. There are however some varieties
of it which ought ta be particularly noticed.

Rock-crystals, generally called Cornish dia-
monds, were plentifully found some years ago
in the tin lode of a mine, which from that
circumstance, was christened Huel Diamond.
Of these, some exhibit the outside of the
crystal quite opaque, but when cut, the inside
is quite transparent: these are still common.
I have seen one crystal from this mine which
presents the singular phenomenon of a hexahe-
dral prism surmounted by a pyramid of only
five sides.

Black quartz, in brilliant minute crystals, and
also in large ones, sometimes perfectly termi-
nated at both ends, has been found in the tin-
lode of Little Bounds mine.

Brown quartz, in long transparent crystals,

has occurred at Trewellard.
"~ Quartz has also been found in Little Bounds
mine, of a bright brownish red and yellow colour;
but these colours do not, in general, penetrate
far into the substance of the crystal.
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Amethystine quartz, finely coloured, has been
met with in the same mine, and it is now tolera-
bly plentiful'in a lode near Bosavern mills.

Praze, or green quartz, has occurred in Huel
Bellon.

Botryoidal quartz. Of this I have seen a few
specimens from St. Just; but I have not been
able to ascertain their locality.

Radiated quartz has been found near the old
heaps of Huel Game. This might with great
propriety be called heematitic quartz. '

Stalactitic quartz. Specimens of this variety,
as fine perhaps as have ever been met with,
have been lately found in one of the lodes of
Botallack.

Eisenkiesel, or ferruginous quartz, has occur-
red at Huel Owls, massive, and of a bright
yellow colour.

Quartz is likewise found assuming the form
of other crystalline substances, such as pearl-
spar at Huel Cock; felspar at Boscagel downs;
various modifications of the carbonate of lime
and iron, in the crown lode of Botallack; and
coating brown heematite, both botryoidal and
stalactitical, in Little Bounds, and Huel Cock.
It also occurs cellular. Frequently the crystals
enclose others of the same substance, both co-
lourless and amethystine, as at Huel Diamond.
* Crygtals are met with enclosing shorl, at Ros- °
common cliff; chlorite, and oxide of . iron, at
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Botallack; oxide of tin, and copper and irom
pyrites, at Huel Diamond.

2. Opal. This mineral has been found in the
tin lodes of Huel Stennack and Huel London,
Its colour varies from white, through the dif-
ferent stages of grey, yellowish brown, and
black; and it is sometimes found of a red and
bright yellow colour, It is translucent, opaque,
and sometimes decomposing. The most trans-
Jucent varieties reflect the red ray in a good
light. It seems to pass into red and brown
jasper, the transition being often imperceptible.
It occurs in thin alternate layers, of different
colours, with brown and red jasper, proeducing a
beautiful striped appearance; and also in very
minute veins. Globular opal has lately been
found near Trewellard. Opal has also occur-
red, although much inferior, in the Bunny, and
in the tin lode of Huel Spearn. '

3. Chalcedony. This has been found in ity
usual botryoidal form in one of Botallack lodes;
and, coating quartz, in the tin lode of Boscage]
Downs; and also accompanying shorl, in the
Bunny.

4. Jasper. This mineral is not at all uncom-
mon in St. Just. Common red jasper has been
found in the tin and copper lodes of Botallack,
and Huel Spearn, and in the tin lodes of Huel
Stennack and Little Bounds ; and black jasper,
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pear Botallack ; all massive. In the latter mine
it is sometimes met with in a botryoidal form.

5. Hornstone, of a deep blood red, and also
»of a brownish white colour, and of a stalactiti-
«cal form, has occurred in onme of the lodes of
Botallack.

6. Garnet. 'This semi-precious stone is not
at all new in St. Just. There is a vein of gar-
net-roek, in the crown rock of Botallack, which
abounds in very coarse garnets, irregularly crys-
gallized. About six months ago, a mass of
deautiful garnets, of a deep red colour, was
found imbedded in the rock,* not far from
Jow water mark, at the foot of Chycornish Carn,
pbout a quarter of a mile south of Botallack.
Some of the erystals were larger than hazel-nuts,
And most of them were twenty-four sided. Some
specimens of a very superior order were pro-
cured, each having from one to two hundred
grystals on its face. Garnets, in rhomboidal
dodecahedrons, of a yellow, yellowish brown,
and brownish green colour, have been found in
the slate rock at Roscommon cliff; and, as I
have been informed, imbedded in carbonate of
Jime, near Lewellin.

Some small garnets, of a bright yellow and
orange colour, and quite transparent, found in
the same cliff, have been called colophonite;

® The rock here appears to contain chlorite, as well as hornblende
and quastz. ’
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but I apprehend this mineral is never found
crystallized: its name therefore cannot belong
to those small, but regular crystals.

7. Prehnite. 'This mineral, until very lately,
has been quite a stranger to Cornwall, and has
been little known in any part of South Britain.
A few months ago, a great number of specimens
were discovered in the slate rocks between Bo-
tallack and Huel Cock, in which it seems to
form a small vein, which, in one part, is divided
into two branches: some asbestus and zeolite
have also been found in it. When crystallized,
the prehnite generally appeared in the form of
& circular mass of compressed rhomboidal crys-
tals. Ihave, however, seen two specimens which
evidently approach the octohedron.

8. Zeolite. On the discovery of prehnite, an
expectation was naturally formed that zeolite,
a mineral frequently connected with it, and
equally a stranger to Cornwall, would soon
make its appearance. This has been realized
by the discovery of at least two varieties of it;
both in the prehnite vein; viz. the stilbite, or
foliated zeolite, crystallized in flat four-sided
prisms, with wedge-like summits; and the ra-
diated mesotype, which sometimes contains no-
dules of prehnite. Some specimens have also
been found in rather an earthy state, which may
possibly be the mealy zeolite of Jameson.
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9. Aaginite. Inferior specimens of this mine-
ral, both massive, and crystallized, are very
common in Trewellard and Huel Cock cliffs,
and in the crown rock at Botallack; but a vein
of it has lately been discovered in the slaty
hornblende rocks of Roscommon cliff, which has
produced specimens equalling in beauty the
celebrated ones from Dauphiny. The crystals
are of a light grey and violet colour, from trans-
lucent to transparent, and their form is generally
an oblique rhomboidal table: a few crystals
have been met with having more of the prismatic
form, but of which it was hardly possible to de-
termine the number of sides.

10. Tourmaline. Black tourmaline may be
found, in great abundance, in the old heaps; on
the side of the precipitous hill which is skirted
by the road leading to Botallack. It was dis-
covered in a part of that mine called the Bunny,
in floors, between the granite and the slate. It is
very irregularly crystallized, but generally pris-
matic; perfect summits, however, are rarely to
be met with.

11. Shorl is very plentiful in St. Just, and
may generally be found between the granite and
the slate, wherever their junction occurs, and
also in many of the tin lodes: it is usually stri-
ated, but I have found it completely stellated
on the old heaps of Huel Cock. Some specimens
have been found at Roscommon cliff, crystallized
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in minute prisms. ‘The prevailing colour of the
St. Just shorl is bottle green, translacent on the
edges; but the small prismatic crystals are often
white and transparent.

12. Actynolite. 'This oecurs in small veins
in the slate and hornblende rocks near Cape
Cornwall; and also in Botallack cliffs. Its ge-
neral appearance is that of a mass of compressed
crystals, from bottle green to deep brown. A
large vein of asbestiform actynolite occurs in
the slate ¢liffs below Huel Owls; almost as low
as high water mark. Its contents however are
very much decomposed.

13. Epidote, or Thallite, is found in a vein
in the crown rock at Botallack; but in a part so
difficult of access, that one would suppose that
no specimens could be obtained from it but as
the risque of life; yet the miners descend the
precipice without fear. It is generally crystal-
lized in four and six sided prisms: some crystals
have been found of six sided prisms, accuminated
on the extremities by three planes, the angles
formed by the meeting of which, are truncated.
Epidote is visible in many other parts of the
same cliff, in veins, and has also been found in
the tin and copper lodes.

14. Tremolite. This is a mineral of late dis~
covery in St. Just. I have seen only two spe-
cimens of it, which came from the rocks below
Botallack. They are of the asbestiform kind,
and of a brownish white colour.
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15. Asbestus is of frequent occurrence it
inute fibres, in the slate rocks of St: Just; but
in the vein of prehnite which has been lately
discovered, sonie very fine specimens have been
found, with nodules of prehnite imbedded in it:
That variety called mountain-cork has occurred
in conjunction with axinite, in Roscommon
chﬂ'

16. Mica. This is interspersed in miost of
the granite of this parish: I have never obser-
ved it alone. In some graiiite which occurs in
the tin lode of Huel Bill, the mica predominates
over both the quartz and thie felspar.

17. Talc has occurred, in lamins, in. the cop-
per lode of Huel Coek: :

. 18. Felspar. This mineral abounds, of course,
in the granite of St. Just; and oecurs in the
slate rocks near Huel Castle, in rhomboidal
erystals. Some specimens have been ' found
near the same spot crystallized in oblique fours
sided prisms, bevelled at the extremities on the
obtuse lateral edges: these are probably adu-

19, Steatite, although not common, is some-
times met with in the tin lode of Carnyorth
moor, which is in gfanite, and in one of the tin
and copper lodes of Botallack, which is in slate.
In the latter it has been found enclosing oxide
of iron. Itis of a greenish white colour, and

feels as soapy as that of the Lizard. There are

QeQ
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also small veins of steatite in the slate, on the
southern side of Pendeen Cove.

20. Chlorite. Earthy chlorite forms the vein-
stone of several of the tin lodes in St. Just, par-
ticularly of some parts of the lodes of Botallack,
where both tin and copper have been found in
it: chlorite also appears to be one of the con-
stitwent parts of the rocks on some parts of the
coast, especially at Chycornish Carn.

2. ARGILLACEOUS.

Pinite. This, I believe, is the only min-
eral found in St. Just, in which alumine pre-
dominates. It occurs in the granite rocks, on
the high hills south-east of Trewellard, of a
blueish grey colour, crystallized in six-sided
prisms.

I amr not aware of the occurrence of any
minerals in this Parish of which magnesia forms
the principal ingredient. T have been told that
serpentine was found some years ago in the
copper lode of Huel Cock, but I have never
seen it, and my information is not sufficiently
satisfactory to enable me to state it as a fact.

3. CALCAREOUS.

St. Just cannot boast either of its quantity,
or its variety of calcareous minerals; but it is
not entirely destitute of them.

1. Calcareous spar. This occurs both mas-
sive and crystallized ; sometimes imbedded in
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the slate, but generally either in separate veins
in the slate, or in the tin and copper lodes. The
forms of its crystals are very numerous. In
Huel Bellon it has been found in six-sided
prisms with flat tops. In the slate cliffs below
Huel Owls and Huel Castle it has occurred
in three-sided prisms, terminating in very ob-
lique three-sided pyramids, and also in six-sided
‘prisms, the sides almost in an acute and trian-
gular form, with the broad and narrow extremi-
ties alternating, and terminated in three-sided
pyramids resting on the acute planes ef the
prism. In one of the tin and copper lodes of -
Botallack, it has been found in hexahedral tables,
obtuse hexahedrons, and eircular plates com-
posed of minute crystals,sometimes much curved
and finely aggregated, and often terminated at
the circumference by six-sided prisms with three-
sided pyramids erossing at right angles, so as to
produce the appearance of abroad wheel. Some
specimens of the latter variety have lately been
found, worthy of a place in first-rate cabinets,
There are many other modifications, which it
is not easy to describe. The hexahedral crys-
tals have been met with coated with iron py-

2. Schiefer-spar is found in a vein, with
calcareous spar, and enclosing angular pieces
of felspar, in the cliff below Huel Owls.
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8. Arragonite, in needle form crystals, di-
. verging, and forming botryoidal concretions, hag
been lately found in Huel Edward, chiefly in
‘small cavities in black and green chrysocolla.

4, Pearl-spar has been found in the copper
lode of Huel Castle, and also in a vein of cal-
careous spar in the cliff under Huel Owls;
sometimes in transparent rhombs, at others,
pearly and apaque, and occasionally botryoidal.
Xt is of a fine flesh red and white colpur. This
mineral has also occurred imbedded in the slate.

5 Flugr, of a fine purple and green colour,
forms one of the vein-stones of copper in Botal-
lack, where some rare crystals of this mineral
have been foynd, Mr. Fox has a specimen in
hexahedral prisms terminating in very obtuse
six-sided pyramids: the prisms are about the
size of a crow’s quill, and are from % to § of an
inch long: the colour varies from violet to grass
green, and in some lights it appears of a brown-
ish red colour. It does not crackle on a het
iron, or before the blow pipe, and in this re-
spect it resembles chlorophane,

6. Apatite is new in St. Just; but it is now
found, of a yellowish green colour, crystallized
in hexahedral prisms, in the slate rocks between
Botallack and Hue] Cock: and also, of a greyish
white colour, united with hornblende, in the
cliffs of Huel Cock Carn.
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flere ends, for the present, my enumeration
#f the minerals found in different parts of St.
Just®; but as so many species and varieties,
before unknown in that Parish, have been dis-
covered within a very short period, and as a
Jarge part of it has never yet been properly ex-
plored, I am confident that, in a little time, the
list may be considerably enlarged. It already
contains, however, several minerals which I be-
lieve have not been met with in any other part
of this county; and of other minerals, already
known in Cornwall, some varieties are peculiar
to this Parish: viz. scaly red iron ore, red chalk,
black iron ore, jaspery iron ore, some crystalli-
zations of spathose iron ore, native bismuth,
cupriferous sulphuret of bismuth, prehnite, stil-
bite, mesotype, and mountain cork.

Besides those which I have attempted to
describe, several others are known even now;
but without a name. One of them answers
pretty nearly to the description of Zoisite, and
another to that of Lithomarga. The locality
of the former I have not exactly ascertained :
the latter was found, with grey sulphuret of
copper, in Botallack.

® I must here acknowledge my obligation to Robert W. Fox, Esq.
for his kind communications. In the course of & short residence in
this neighboarhood for the benefit of his health, he explored a large

part of St. Just, and discovered several minerals not previously kmown
in that parish.
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This catalogue of minerals has a more imme-
diate concern with the mineralogist. I now
proceed to mention some facts which may at-
tract the attention of the geologist.

1. Junction of the Granite and Slate.

It will be seen by an inspection of the Map
which accompanies this Paper, that the whole
of St. Just consists of granite, except in the
north-western part, where the slate overlies the
- granite, and extends from the coast, in some
parts a quarter of a mile, and in searcely any
.part more than half a mile inwards; but it is
only at the commencement and the termination
of the slate, that the junction of the two sub-
stances is visible. At Pendeen Cove, the north-
ern point, the slate overlies the granite at an
angle of about 45°. 'The line of division of the
two rocks is here very distinet. In the cliff,
the slate has the appearance of having been
separately deposited on the granite; but in the
rocks on the beach their connexion is very
close: the granite here is more quartzose, and
the slate more micaceous than at a distance
from the junction. At Porth Just, the south-
ern point, the underlie of the granite is not
nearly so great, ind between the two bodies is
a vein of quartz which forms the tin lode of
Little Bounds mine. The principal mines are
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nearly on the liné of junotien, and there are not
many which are more than a mile distant from it.

The junction of those two rocks greatly af-
fects both the tin and copper lodes. The tin

lodes are generally richer in the granite than in -

the slate, but richest when they are immediately
between the two rocks, one of the walls being
granite, and the other slate. ¥n such cases
they frequently extend into large floors, of which
some remarkable instances have occurred in
Botallack and at Chycornish. It will be seen
by reference to the Map that in this mine two
lodes, viz. Coffin Crista lode and Huel Hazard
lode, fall in with each other just at the junction
of the granite and slate, at the spot called the
Bunny; and here were found those productive
tin floors which will be presently described.
Now although the rich bunches which are
generally found at the junction are not the only
rich parts of the tin lodes, yet on the question
of setting an old mine at work, or of exploring
an untried spot of ground, in this part of St.
Just, the preference would naturally be given
(all other circumstances being equal) to a spot
in which the lodes are likely to come in contact
with the junction of the granite and slate.

The copper lodes also are richest when be-
tween the two rocks, but when in the granite
alone, they become nearly unproductive. The
lode of Levant is in slate; that of Huel Spearn
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is in granite, and these of Botallack are in both;
each of these mines furnishes a proof that slate
is more favourable to copper lodes than granite.

The general composition of these slate rocks
has been aiready mentioned in the account of
siliceous minerals.

2. Granite Veins.

There are four points in St. Just, in which
granite veins may be seen intersecting the slate;
viz. Pendeen Cove, Chycornish Carn, Polladan
Cove, and Porth Just; and I believe some of
the veins near Whitsand Bay are within the
limits of this Parish. These veins have been
alréady notieced in & Paper on the relative age
of the veins of Corniwall, and most of them have
been described by Dr. Forbes in his Paper
6n the Land’s-end district, both of which are
inserted in the former part of the present Vo-
lume: I will therefore only add, that as in the
different places above mentioned, they appear
in different ciréumstances, with relation to the
eéontaining rocks, the Geologist may minutely
examine, and form his own theory respecting
them.

8. Rock Veins.

These also have been described in the paper
already alluded to: it will therefore be suffi-
cient merely to enumerate them and mention
their localities.
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1. Veins of quartz, in almost every part of

the coast.
2. Veins of prehnite, in the cliffs between
Botallack and Huel Cock.

3. Veins of axinite, in Roscommon eliff.

4. Veins of actynolite, in the rocks near
Cape Cornwall.

5. Veins of epidote,in the Crown rock at
Botallack.

6. Veins of garnct-rock in the same place.

7. Veins of steatite, in Pendeen Cove.

8. Veins of calcareous spar, in the cliffs be-
low Huel Owls, and Huel Castle. -

All those veins, with the exception of some
of those of quartz, are in slate.

4. Metalliﬂ'mus Veins.

. In the lodes of St. Just there are some pecu-
liarities which deserve notice. '
1. Their direction, which, as will be observed
in the map, (see Plate VII.) is generally about
south-east and north-west ; a direction different
from that of almost all the other tin lodes of
Cornwall. 1t is indeed the usual direction of
the contra copper lodes, which are supposed to
be more recent than either the tin lodes or the
east and west copper lodes. In two of the lodes
of Botallack, viz. Huel Button lode and Coffin
Christa lode, the direction is north and south:

‘these, with a few others in this Parish, are the
RR
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only instances I have heard of, except at Pol-
gooth, in which tin-lodes have the same diree-
tion as cross-courses.—2. Their underlie. Al-
most all the lodes which are situated in the
northern part of St. Just (north of the valley of
Nanecherrow) underlie towards the south, whilst
most of those in the southern part underlie
northwards. If therefore, as one of the miners
jocosely observed, it were possible to go deep
enough, the point might be discovered where
almost all the lodes meet.—3. The apparent
cause of their riches. The tin-lodes (except in
cases where two or more lodes meet) are rarely
rich, unless where very minute metalliferous
veins, called feeders, strike into them on either
side: in some cases they join them on their un~
derlie, and in others on their vertical direction.
There is no part of Cornwall, 1 presume, so
favourable to an examination of the upper parts
of both tin and copper lodes, as the north-west~
ern part of this parish: the large extent of coast
affords excellent opportunities of observing them.
Amongst those which are represented on the
map (probably not & fourth part of the whole)
I will merely point out the lodes of Huel St.
Just, and Little Bounds, which are in granite;
and those of Praze, Huel Castle, Huel Edward,
Parknoweth, Botallack, Huel Cock, Levant, and
Zonebrinny, which are in slate: these are all
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«fgible in the cliff, with many others which do
Mot appear .ever to have been wro. ght.

It is stated in the before-mentioned Paper
4hat there are'in-St. Just some large cross veins,
«alled by the miners guides, because they expect
‘by following them to be guided to the tin and
<copper lodes. These guides are in fact iron
lodes, in which most of the ores of iron described
in the former part of this paper have been found.
‘They are about six feet wide. I am not aware
«of the existence of any .other similar veins in
Cornwall. One of them has been traced to the
coast not far from Castle Treryn, a distance of
- five miles: another has been traced upwards of
three miles. Some of those veins also may be
seen on the coast of the northern and north-
western parts of St. Just.

5. Intersection of Veins.

The intersections of tin lodes with each other,
and with theiron lodes (or gwides ),longitudinally,
are gaid to be either productive of riches or the
contrary, aceording to the angle at which the

lodes meet each other: the smaller the angle,
' the more promising is the intersection. Long
experience has enabled the miners of St. Just
to fix as a kind of standard an angle of 45°. If
two tin lodes, or a tin lode and an iron lode,
meet at a larger angle than this, little expectation
is formed of a beneficial result; but if it be

N
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smaller, especially if from 20 to 30°, the miners
are confident of finding a bunch of tin at the
junction. In fact, when the veins meet each
other at a small angle, they generally unite, and
continue together for several fathoms. It is
from this ynion that the miner expects the
riches. When the angle is large, the veins ge-
nerally cross each other, and separate imme-
diately. There arc exceptions to this rule;
but it will be found to hold good in general.
The richest part of Botallack, which they call
the Crowns, or Crown lode, is at the junction
of Huel Button lode with the narrow guide: as
that lode is rather a copper than a tin lode, a
rich bunch of copper ore was the consequence
of its union with the guide, The junction of
Parknoweth lode with the same guide pro-
duced an immense quantity of tin*; as did also
the junction of the same lode with Huel Ludg-
van tin lode: on the contrary, the tin lode of
Huel Owls was rich till it met the guide, which
intersected, without uniting with it, and there

® It is said that the guyide is here carried 60 fathoms on the diree-
tion of the tin lode. If this is really the case, it presents a siogular
exception to the general order of the veins of Cornwall. As this mine
is likely to he set at work again, this fact will be either established or
confuted. From the direction of the shafts on the surface, the gwide
certainly appears to have altered its direction just at that spot. There
are however some reasons to doubt its being carried out of its course
by the tin lode, as the latter has never been found on the other side of
it: it must therefore have been broken off by the guide. It appears
too that this guide traverses the other tin lodes which it meets with,
-aud frequently heaves them, '
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‘it8 riches ceased. I have not met with any in-
tersections of lodes producing copper alone.
Except in the case of Levant, most of the cop-
per is found in lodes which also produce tin, and
it is difficult to fix their proper station amongst
veins. When the tin, or tin and ‘copper lodes,
fall in with the iron lodes, they are frequently
carried for some distance in the direction of the
latter; and it is to be supposed, that on separa-
ting, they go off in their own previous direction;
but this has not been often ascertained, as very
few lodes which have been heaved, or carried
out of their own direction by the iron lodes,
have been found, or properly sought for, on the
opposite side. The two lodes, whilst together,
appear as one productive lode: the iron-stone
of the iron lodes becomes, in such cases a vein-
stone both of tin and copper.

It is very difficult to ascertain whether the
tin lodes of St. Just are of different ages: they
often intersect each other, but so little attention
has been paid to these circum€tances by the
miners, that it is almost impossible to get at
the truth.

6. Minerals imbedded in the rocks.

These are, garnets at Chycornish Carn; as-
bestus below Huel Cock; axinite in Trewellard
CIiff; shorl near Botallack; felspar in the rocks
below Huel Castle; calcareous spar in the same
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place, and in Roscommon cliff; apatite near
Botallack; arseniate of cobalt in the Crown
rock; and pinite in the granite on the hills
above Trewellard, All these, except the pinite,
are imbedded in slate rocks, It will be at once
perceived that the slate country is far richer
than the granite, with respect to the number
and variety of its minerals, whether they are
found imbedded in the rock, or in separate veins,
or in the copper and tin lodes. This district
therefore presents another advantage both to
the mineralogist and the geologist, over every
other part of Cornwall, (except perhaps the
Lizard,) as all the minerals which occur either
in the rocks or the rock-veins, may be viewed
in all their situations, positions, and connexions,

7. Floors, or Horizontal Beds.

St. Just abounds in floors of tin, more than
eny other part of Cornwall.

In that part of the tenement of Trewellard
which is in a slate country, some tin-floors have
been wrought near the surface; the deepest is
only seven fathoms below it: they were from
one to two feet in thickness, and perhaps twenty
feet in diameter®; they occurred at the junction
of several tin lodes.

* It must not be supposed from this description that the floors
are round : on the contrary they are frequently very irregular, but
their surface is about as large as would be comprized in a circle of
20 feet diameter,
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In Huel St. Just, a mass of tin-ore, of a very
singular nature, was discovered some years ago,
which appears to belong to the floor formation.
1t first appeared at the depth of seventeen fas
thoms under the sea, and has been followed
downward, about ten fathoms. It was seven
or eight feet in diameter. At the top, it was
on the south-western side of the tin lode; but
it inclined in a very small degree, until it was
almost wholly on the north-eastern side of the
lode. The cavity in which it was found had
the appearance (after the tin was taken away)
of a large underlying shaft, closed at the top.
'The most remarkable circumstance, however,
relates to the state in which the tin ore was
found;, instead of being a solid body, as in usual
in floors, it appeared (as the miners termed it
from whom I received the account) like a heap
of attle, or rubbish; just as if it had been thrownr
- in that state into the cavity. The fragments:
were not rounded, but had all the appearance
of the broken tin-stone which is generally seen
on the surface of tin mines. The top of this
mass of ore was about three feet below the gra~
nite top of the cavity, as if it had sunk by con-
traction or pressure. One of the miners told me
that he found sufficient space between the
granite covering and the ore, to sit upright on
the latter. In its present deepest part, itis not
o wide as it was at a higher level; but it is
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of lodes in the space where they occur. In
other parts of this mine, solitary floors have
been found at different depths, on one of which,
at 22 fathoms under the surface, the miners are
now at work. It is about nine feet in diameter,
and nearly round. They have seen its extent,
and have found the country both above and be-
low it (for it is quite horizontal,) to consist of
a very hard granite rock.

These floors have generally been regarded as
the result of the union of several lodes. This
however is cutting a knot which is not easy to
untie. As some floors have been discovered
where no union of lodes has taken place, such
a union does not appear absolutely necessary to
their formation. In the case of a single floor
of tin, not larger than those which have been
described, its formation may perhaps be ac-
counted for on the same principles as the for-
mation of all true veins; but where there is a
succession of floors, if a junction of lodes could
be satisfactorily shewn at every point where
they occur, it would give us little assistance in
forming a theory of their formation. We have
been accustomed to consider the contents of
the tin lodes as of posterior formation to the
rocks which contain them; but here is a suc-
cession of beds, all of them connected with tin-
lodes, (for they are always found on one or both
sides of tin lodes, to which, when they are not
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quite close, they are united by a small branch,)
and yet alternating with the rocks of the country,
which are supposed to be older. than the tin
lodes. It is not surprizing that the practical
miner troubles himself little respecting the the-
ory of the formation of the metalliferous bodies
which he may discover; but it is indeed extra-
ordinary (as Mr. Hawkins has observed in his
paper on tin-floors,) that in a district where so
large a quantity of tin has been found in floors,
there is not more diligence and perseverance
evinced in searching for those deposits.

8. Stream-works.

It would be rather extraordinary if a district
abounding in tin, like St. Just, should be desti-
tute of tin stream-works. Several of these
were formerly wrought in this Parish; but the
principal of them have been long since aban-
doned. Pillianeth and Pemeder stream-works
were formerly very extensive and productive;
but they have not been wrought within the
memory of any person now living.

Dr. Borlase gives an account of a remarkable
stream in this Parish, which I shall relate in his
own words. “ Inthe tenement of Douran, in
“ the year 1738, there was a very singular stream
“ of tin discovered : the ore was pulverized, be-

_“ tween one foot and one foot and half in depth
“ or thickness, of vay’ous breadths. In the
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“ inoory ground where it was first discovered, #
“ had a back of soil and gravel over it, only two
* feet high, but as the stream advanced farther
@ to the east, it had still a higher covering, till at
“Jast it had all Douran hill (which may be
“ about forty feet perpendicular) over it, the
“stream continuing still its horizontal position.”

There are three small streams now at work,
but their produce is small. 1. Leswhidden
Moor. Here the alluvial soil is from six to nine
feet deep above the shelf. 2. Bostraze Moor,
where the soil is nearly of the same depth as at
Leswhidden Moor. 3. Numphra Moor. The
alluvial soil here is not nearly so deep as at the
other stream-works: on an average it does not
exceed five feet. In all these streams, the peb-
bles and pulverized matter containing the tin,
are mixed indiscriminately with the lower part
of the muddy and gravelly deposit. I have not
heard of any gold, or wood-tin, having  been
found in either of them.

The theory of the origin of those alluvial
deposits termed tin-streams, although it is per-
haps not attended with so many difficulties as
that of tin-floors, is yet very far from satisfactory.
The freedom of stream-tin from any connexion
with other metals except iron, and that in a
very small degree ;—its superior purity to the tin
of the lodes;—the very small quantity, and the
inferior quality, of tin which is usually found in
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lodes near their present surface,—and, above all,
the existence, in most stream-works, of veined
fragments called wood-tin, and of spathose tin-
ore, which we have no good ground to suppese
‘have ever been found in the lodes, are facts ra-
ther contrary to the supposition that the tin of
the streams was, at some period, washed from the
upper part of the lodes; and yet it must be ac-
knowledged that there are no tin streams, ex-
cept in the neighbourhood of tin lodes. In fact,
this is a subject which deserves far more inves-
tigation than it has yet received, and is vqéll
worthy of the attention of those Members of the
Society who reside in the vicinity of stream-
works.

The value of a stream of water in a mining
country is no where more obvious than in St.
Just. The stream which flows from Bostraze
to the sea, turns the wheels of seventeen stamp-
ing mills and three grist mills.

9. Formation of Sandstone.

In Pendeen Cove, which forms the northern
boundary of this Parish, the sand consists prin-
cipally of comminuted shells, mixed with parti-
cles of slate, and of the constituent parts of gra-
nite. The cliff which bounds the cove is rather
precipitous, and in one part consists of large
fragments of granite imbedded in clay and earth.
“The interstices of this cliff are filled with sand,
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(probably blown there from the beach by high
winds;) which is exposed to the percolation of
water holding in solution the oxide of iron,
whose cementing property is well known. The
sand is thus gradually becoming stone, and in
some parts of the cliff it has already acquired
considerable hardness.*

In the cliff near Little Bounds mine, the
same operation is going forward, but the sand
is more granitic than at Pendeen Cove.

There are other objects worthy of notice in
8t. Just, which it may be proper to mention,
although some of them refer to other sciences.

10. Precipitation ¢of Copper.

This belongs rather to the chemist than the
geologist. It is carried on, on a very small scale,
on the bank of the river which runs into the
sea at Pendeen Cove, on the spot where the
stamping mills and burning houses (or roasting
furnaces) belonging to Botallack mine are situa-
ted. The tin-ore of Botallack is generally mix-
ed with a portion of sulphuret of copper, which
is not separable from it by dressing. The ore
is reduced to powder in the stamping mill, and
on being put into the roasting furnace, the cop-

@ Ab this sand appears in some cases to extend further than the
face or the interstices of the cliff, some have supposed a body of it to
bave covered the ancient surface, either by the means of high winds,
or other causes, before the superincumbent mass of clay and granite
fragments was placed there,
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per, by attracting the oxygen of the atmos-
phere, becomes an oxide. The sulphur uniting
with the oxygen forms sulphuric acid, which
makes the copper a sulphat instead of a sulphu-
ret. When taken out of the furnace, the roast-
ed ore is exposed to the air, by which a further
quantity of sulphat is formed by the attraction
of the oxygen from the atmosphere: the whole
is then well washed, by which the sulphat of
copper is dissolved in the water. This water,
which is of a blueish colour, is poured into casks,
in which are placed pieces of iron: these are
first oxydized by the oxygen of the water, and
then by the superior affinity of the sulphuric
acid to iron than to copper, the former is dis-
solved, and the latter precipitated, either in the
metallic state, or in the state of an oxide: I
have several times found bits of pure copper in
the precipitate®. The quantity of copper pro-
cured in this way in Botallack, is about a ton
in a year. The water holding the copper in
solution must be of considerable strength, as
thin new hoop-iron is dissolved in it in thirty
hours, and iron of the thickness of a quarter of

* This mode of obtaining copper is now practised in most of the
mines in which the tin-stone is mixed with copper ore, as in Dolcoath,
Cook’s Kitchen, Chacewater, and in some parts of St. Agnes. I be-
lieve there is not now a single instance in the whole of Cornwall, of
copper being precipitated from the waters which flow through the
copper lodes, althongh this operation was formerly carried on at
Chacewater, and at Huel Crafty. The copper ores of Cornwall are,
in general, less sulphureous than those of almost any other country.
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dn inch, in a fortnight. In order to ascertain the
comparative quantities of iron dissolved and
copper precipitated, the Agent of Botallack im-
mersed in the water 1401bs. of iron, which re-
mained in it about six weeks, during which pe-
ried the water was changed as often as its
strength was supposed to be exhausted. The
remaining iron was then taken o.t; and found
to weigh 40lbs., leaving 1001bs. to have been
consumed in the operation. At the bottom of
the cask was found 2401bs. of precipitate, which
yielded by assay 75 parts in 100, of pure cope
per- The quantity of copper gained therefore,
was 180Ibs,, and of iron lost, 100lbs.: but it
must not be supposed that all this iron was dis-
solved, for had an analysis of the precipitate
been made, no doubt the remaining 25 parts
would have been found to consist principally of
iron and oxygen. It appears, therefore, that
the copper precipitated was at least double the
quantity of iron dissolved.

This result is very different from what might
have been expected, according to Dr. Wollas-
ten’s Scale of Equivalents, in which iron and
copper bear the same proportion to each other,

-a8 the numbers 42 and 50. It is probable
therefore that the experiment was not correctly
made.*

. * Irequested the Agent, some time ago, to make another trial with
great care and caution ; but he has not yet completed it.
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11. Submarine Mines.

These aré objects rather of curiosity thad
geology; but they dre singular, and therefore
merit a description. Mr. Hawkins has given,
in the preceding volume, an account- of the
principal submarine mine in Cornwall; viZ: the
Wherry; the only one of which the entrance is
actually through the sea. Many of the mines
of St. Just are on the border of the land, and
some are on the very edge of its precipitous
termination, and are wrought to a considerable
distance under the sea; but all communication
to them is from the land.

1. Levant Copper Mine. The first level in
this mine is about 17 fathoms below high water
mark, and is extended 40 fathoms in length
under the sea. As the shore declines rapidly;
there can be scarcely more than 10 fathoms
between the.end of the level and the sea. In
one part of it the workmen, tempted by a bunch
of copper ore, followed it to the height of five
fathoms above the level, but feared to proceed
further. There is a deeper level, 28 fathems
under high water mark, which.has been driven
26 fathoms under the sea. Not only the roar-
ing of the sea in stormy weather, but the ors
dinary breaking of the waves on the beach, is
distinctly heard by the miners. The water-in
this mine is salt; but there is so little of it that;

although the depth is 42 fathoms, the whole is
TT
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drawn to the adit in a bucket, by the labour of
two men.

2. Tolvaen Copper Mine. The levels of this
mine are known to have been extended under
the sea; but at it has not been wrought since
about the year 1754, I cannot obtain any par-
ticulars respecting it.

8. Huel Cock Copper Mine. This mine has
not been wrought for several years; but I have
eollected the following particulars from an old
miner. The moutk of the adit is very little above
high water mark: at very high tides the sea
flowsintoit. At the depth of about 20 fathoms,
a level is driven nearly 100 fathoms in length
under the sea: the depth of the sea at that dis-
tance from the shore I am net acquainted with;
but the space between the bottom of the ses
and the end of the level must be very small;
perhaps not more than five fathoms. In stormy
weather, the thundering noise of the sea, and
the concussion caused by the heavy waves
dashing against the rocky beach, were so terrific
that the affrighted workmen would sometimes
fly from the spot, supposing the sea was actually
breaking into it. In one part of this level the
miners followed a bunch of ore about 12 fathoms
above the level, and would have pursued it still
farther, had not the agents seen the danger and
forbidden them.. About 40 fathoms under high
water mark, another level is driven under the
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sea, about 30 fathoms in length, and the whole
of the lode between this and the higher level
is taken away. At 20 fathoms deeper, or 60
fathoms in all, a third level is driven about the
same distance. Even in the deepest part, the
workmen eould distinctly hear the noise of the
waves. The water im every level was very
brakish, and was drawa te the adit by 8 small
water engine.

4. Botallack Tin and Copper Mine. This mine
was wrought under the sea beyond the memory
‘of any person now living. The ancient work-
anen have indeed left a convineing proof of it
by having fellowed the ore so high as to open
a communication between the sea and the mine.
‘Whether this opening was made whilst they
wereat work, orthe sea afterwards broke through
the thin barrier which was left, is not known;
it is, however, now stopped by a wooden plat-
form, on which is laid a mass of slimy turf, and
the whole is covered by the stony fragments
of the beach. ‘At about half spring, the sea
flows over it at every return of the tide.

At present, the first level on the Crown lode
is abeut 80 fathoms below high water mark, and
is driven 30 fathoms horizontally; the 40 fa-
thomslevelis driven 10 fathoms,—the 65 fathoms
level, 30 fathoms,—and the 85 fathoms level,
40 fathoms,—all under the sea. In the highest
level, the noise of a heavy sea beating against
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the rocks is frequently sufficient to terrify the
workmen, and even in the deepest part it is dis-
tinctly heard. The water is brakish, but not so
much so in the Jower as in the higher levels.
A singularcircumstance occurs in the 40fathoms
level: a small quantity of clear fresh water cozes
out at one spot, whilst all the water around it
is salt: this is perhaps conveyed in a small vein
of which the most penetrable part does not come
in contaet with the sea.

On Huel Button lode, also, there are two
levels at the depth of 40 and 50 fathoms below
high water mark, in which the lode has been
pursued under the sea; in the former about 20
and in the latter 80 fathoms in length

Although the depth of this mine is 105 fathoms
below the adit, the whole of the water drawn
by a small steam engine does not exceed 40

-gallons per minute. : '

Botallack mine is now become one of the
Lions of Cornwall, and is an object of as much
enquiry, attention, and admiration, as either
the Land’s End or the Logan rock; but as its
singular situation and romantic appearance have
been the subjects of Dr.Paris’s pen in his “Guide
to Mount’s-bay,” I shall not attempt to add to
the effect of his description. '

' 5. Huel Castle Copper Mine. This mine has
been wrought in a very limited way. The ex-
tent which has been explored under the sea
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does mot exceed ten fathoms, and in that space
nothing has occurred worthy of particular re-
mark.

6. Prase Tin Mine. Here, at the depth of 20
fathoms under high water mark, a level has
been driven about twenty fathoms in length
snder the sea. This mine, however, has not
been wrought for more than forty years; I am
therefore obliged to dismiss it with this short
notiee.

‘The mines already mentioned are all in slate;
and the small quantity of water which is found
dn them proves the superior compactness of this

- slate, as well as of the veins which it contains,
o the killas and the veins of most other parts
- of Cornwall,

4. Little Bounds T'in Mine. Here three dis-
#inet Jodes, distant from each other, have been
wrought under the sea; two of them are in
granite; the other is in slate. Here also, at
some former period, through the avarice or
carelessness of the workmen, a communication
was made in two parts. of the lode known by
the name of Saveall’s lode, between the sea and
the mine: one of them is about high water mark
at spring tides; the other is covered by the sea
at every tide, except at very low neaps: great

. and constant attention is therefor¢ paid to the
latter, which was at first stopped by a piece of
. ood covered with turf; but as this was found
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not to be perfectly secure, a thick platform,

caulked like the deck of a ship, is now placed
on it, which renders it almost water proof.

On Little Bounds lode, the 20 fathoms level
below the adit is driven 40 fathoms horizontally
under the sea: the other levels to the depth of
64 fathoms are driven various lengths, from 80
to0 60 fsthoms, On the north lode the 40 fathoms
Jevel is driven 40 fathoms, and on Saveall’s
lode (in slate) the levels are extended from 10
to 40 fathoms under the sea: The breaking of
the waves is heard in all the levels; but as a
part of this mine is under a pebbly beach, the
relling of the large pebbles, in boisterous wea-
ther, causes a more terrifying noise, and a greater
concussion, than are produced by the mere
dashing of the waves against the rocks. . The
water is all brackish, and, of course, injures the
pumps. It is drawn by a water engine which
is erected on the very extremity of the cliff.
‘The situation of this mine, although not quite

.80 romantic as that of Botallack, is yet well

deserving of attention. Mr. Lysons considered
it worthy of an engraving in his Magna Bri-
tannia.

Small quantities of tin-ore are frequently
thrown up by the sea, on the beach below the
Little Bounds engine. One or more workmen
may generally be seen, on the return of the tide
after high water, searching for tin amongst the
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gand and shingle. It is probable that this comes
from the back of some of the tin-lodes which
run under the sea.

8. Riblose Tin Mine. The lode of this mine
(which is not now at work) has been pursued
across a small creek near Caraglose Head. The
cavities in the granite cliff, from which the up-
per parts of this and other lodes have probably °
been washed away by the sea, have a very in-
teresting appearance.

9. Huel St. Just T'in Mine* is the last sub-
marine mine which I have to notice. Itis wholly
in granite, and furnishes another instance of the
dangerous consequences of approaching too
near te the sea, whilst in pursuit of the treasures
of the earth. In one part of this mine, the sea
broke into the cavity from which the lode had
been taken away too near to the surface. There
are only two levels in this mine below high wa-
termark ; oneat the depth of 17, and the other,
27 fathoms : the former has been driven 30, and
the latter 35 fathoms in a horizontal direction
under the sea. The water, as in the other mines,
is very brackish. This mine has not been

_wrought for several years; but is now about te
be again set at work.

® This mine is sitaated in Pornativon Cove, on the northern side
of which, in the centre of the cliff, far above the sea, are several strata
of pebbles and sea-sand, which are covered by a considerable part of
the hill. These have been particularly described by Dr. Borlase, Nat.
Hist. page 76, The sand in some parts of this cove is gradually in-
durating.
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I have ne doubt that several other lodes im
this Parish have been wrought under the ses,
although, perhaps, not within the recollection
of the present race of miners.*

® Perhaps a short notice of the other submarine mines of Cornwall
may be acceptable to the Society.

" 1. Huel Providence Copper Mine (not now at work) is the first which
occurs on the north coast, and is situated between 8t. Ives and Hayle.
Here there are two levels at the depth of 24 and 33 futhoms under
high water mark, both of which are driven about 30 fathoms under
the sea. The water was ot salt, and the workmen conld scarcely
hear the noise of the waves,

2. North Battery Tin Mine. This small concern, near St. Ives Head,
has been recently det at work, and at seven fathoms deeper than the
sea a level is driven about 20 fathoms nndet it.

8. Bray Tin Mine, in Towednack, Of this mine I have not obtained
any particulars.

4. Treen Copper Mine, in Zennor. The shaft of this mine is sunk in
the rock ou the edge of the sea, so uear to high water mark, that at
very high tides the sea would beat into it: a strong shaft of masen-
work has therefore been erecfed on the rock, to the height of fen feet.
The only level in this niine is #bout 18 fathoms Delow fire sea-level,
and this is driven 20 fathoms eastward, and 10 fathoms westward of
the shaft, which is so situated that the sea flows into a creek on each
side of it. The water is a little brackish, and is drawn by a wins.

&. Huel Speedwell Copper Mine. Although this is an extensive mine,
only one level has been driven under the sea, about 30 fathems hori-
sontally, at the depth of 30 fathoms below high water mark. The
toise of the sea is seldom heard in it,

6. Huel Rose Lead Mine, uear Porthleven. Here the 21 fathoms level
is driven 10 fathoms,~the 26 fathoms level, 15 fathoms,—the 36 far
thoms level, 30 fathoms,—and the 42 fathoths level, 26 fathoms; all
. under the sea. The water was as sait as the sea-water, and as

much 50 in the deepest, as in the shallowest level. The roaring of the
sea could scarcely be heard by the workmen, This mine hasnot been
wrought for several years,

It is worthy of remark, that the noise of the waves is much more
distinctly heard by the miners where the rock is very compact, such
as the hornblende-rock of the St. Just mines, than where it is not s¢
hard; bat tough and slaty, such #s the clay-slate of Huel Providence,

 Huel Speedwell, and Huel Rose.
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' 12. Ancient mode of Mining.

It is probablé that, for several ages after the
&ommencement of mining, all the operations
Wwere open to the siin; a mode of mining which
is still exemplified at Carclase Mine, near St.
Austle. The ore and rubbish were raised from
those mines by manual labour, being shovelled
from- cast to cast, or, as it was then termed,
from shamble to shamble, till the whole reached
the top. This mode of working seems to have
prevailed, in a considerable degree, so late as
1671, as appears from an anonymous paper en-
titled « Observations on the Mines of Coritwall
and Devon,” which was read to the Royal Society
in that year. In the case of a lode continuing
tich near the surface, for a considerable length,
a large chasm would gradually be formed, which,
unless filled with the rubbish of more recent
mines, would remain as an evidence to after ages
of the needless labour by which the miners of
former times obtained the treasures of the earth.
Chasms of this kind, which are called by the
miners coffins, are gg'll to be seen in many of
the tin districts of Cornwall, as in Wendren,
St. Agnes, Madern, Gwinear, &c. The largest
I have heard of was at the Sealhole mine in St.
Agnes: it extended nearly half a mile in length,
but a considerable part of it has been filled up.
There were others at Huel Unity, Poldice, Huel

Vor, Godolphin, &c. within the recollection of
U
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many of the miners; but most of them have
been long since filled up. In fact, the miners
are glad to meet with such reservoirs for their
deads, or rubbish.

-Several of these chasms, or coffins, are still
visible in different parts of St. Just, viz. at Tre-
vagean,—Huel Diamond,—Bartinney Hill,—
Carpleskis,—Huel Dower,—Truthal Moor,—
Praze,&c. All these are on the back of lodes;
and that many others formerly existed, there is
sufficient evidence in the names of other lodes,
as Coffin Crista,—Coffin Carrarack,—Coffin Gar-
row, &c. That the floors of tin were anciently
wrought in this manner, Botallack still affords
indubitable evidence: at the Bunny, where they
principally occurred, there still remains a chasm
about 20 fathoms in length, and nearly as many
in width. '

Those lodes and floors were, in all probability,
anciently wrought by skambles; and with re-
spect to the quantity of water, no part of Corn-
wall could have been more favourable to this
mode of working; for both the slate and the
granite country are so compact, that there is
much less water at a given depth, than is found
in most other mining districts. Until the year
1801, not a single steam-engine had ever been
erected in St. Just.

Connected with the ancient mode of mining
{8 the ancient method of preparing the tin. Se-
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veral circular granite stones, from two to three
feet in diameter, have been, from time to time,
found in different parts of St. Just; generally in
vallies, or on the banks of rivers. One of these
has been presented to the Society by Mr. Chen-
halls, who stated that it was a mill-stone which
was formerly used for grinding tin-ore. That
this mode of pulverizing tin-oreactually obtained
in Cornwall appears, not only from Carew’s
description, but from a Paper, by one Dr.
Cotton, which was read to the Royal Society
in 1664. These mill-stones are reported to have
been worked by horses.

I trust the Lords of the soil, and the mining
proprietors of St.Just, will pardon my presump-
tion, if I take the liberty to express my opinion
that the present mode of mining in that parish
is very defective, and may be considerably im-
proved. In the first place, it appears to me
that when lodes are found to be intersected
and heaved, by cross-veins, far too little search
is made for their corresponding parts. Unless
they are speedily, and without much expense,
discovered on the opposite side of the inter-
secting veins, the search is relinquished. In
some cases, I believe, no attempt whatever has
been made to discover the lost segment of the
lode. 2. If either of the levels in a mine be-
comes unproductive, it is generally abandoned
far too soon. A lode which has been rich in
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any level, and has become poor, ought to be
explored at least 50 fathoms from its produc-
tive part (unless it be uncommonly hard) before
it is abandoned. 3. The sump, or bottom of
the engine shaft, (or, where there is no engine,
the shaft from which the water is drawn to the
adit,) should be invariably the deepest part of
the mine; but it is not uncommon, if I am cor-
rectly informed, to sink, in many parts of the
mines, several fathoms deeper than the sump,
by winzes, and to draw the water from those
excavations to the sump by manual labour. I
have heard of bunches of tin being pursued to
the depth of 40 fathoms, entirely by winzes, in
which the work was carried on either vertically,
or horizontally, or at intermediate angles, ac-
cording to the direction of the bunch. By such
methods, the Adventurers must pay much more
than it would cost them to obtain the ore by a
better mode of working ; and the property of the
Lords of the soil cannot be properly explored,
4. The sump (even where it is the deepest part
of the mine) should be kept more constantly
and regularly at work, I believe it is not an
unfrequent practice, when the sump is sunk
sufficiently deep to commence a new level, to
suspend its further progress, until the level
becomes nearly exhausted. This is not good
policy; it is frequently the cause of the sudden
and total abandonment of a mine; for if the
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ovel becomes suddenly poor, the Adventurers
are dispirited, and disinclined to lay out a con-
siderable sum of money to open another level.
‘Whilst other parts of a mine are productive,
ghe sump may be sunk at the expense of manual
Jabour alone; but when the levels are exhausted,
the expense of draining the water must be add-
. #d to that of labour, in order fo sink the sump.
5. It would probably be useful and profitable,
if, after the manner of mining in other parts of
Lornwall, the workmen were more frequently
to explore a few fathoms in a north and south
direction from the principal lodes, with a view
of discovering parallel or side lodes, which are
pften found to exist near master-lodes. Itisto
A discovery made by the adoption of this method,
that Huel Vor, now the principal tin mine in
Cornwall, owes her existence: it is peculiarly
worthy of adoption in St. Just, as it may tend
tothe discovery of tin-floors, as well as of paral-
Jel tin-lodes. 6. The grand desideratum for the
extension of mining generally, in the Parish of
St. Just, is an adit whose direction shall be
from north to south, or vice versa. As most
of the lodes run nearly south-east and north-
west, and are therefore visible on the coast, the
adits, in general, are commenced and continued
on the course of the lodes: no other lodes there-
fore are likely to be discovered in their progress;
but if an adit were commenced a few feet above

e e ———
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high water mark, at the termination of the val.
ley called Nancherrow Bottom, and were carried
up the valley as far as Nancherrow, or even as
far as the village of Carnidjack, and from thence
driven northward and southward, it would cross
most of the lodes in this extensive parish, and
would probably discover some, whose treasures
would amply remunerate the Adventurers. It
is by the adoption of a method of this kind, that
the Parish of Gwennap is become the princi-
pal mining district in Cornwall.

The miners, however, state in their own de-
fence, that the great hardness of the country
is often unfavourable to their speedy progress,
and in some cases, prevents the accomplishment
of their wishes and intentions; but it is evident
that, either from the causes which I have men~
tioned, or from others, a district whieh abounds
in metalliferous veins is so far from being gener-
ally and properly explored, that the mining ope-
rations at present carried on, are almost wholly
confined to a small slip of land parallel with the
‘coast.

13. Antiquities.

In the conclusion of a description of St. Just,
it may not be wholly unappropriate to mention
a few relicts of antiquity, which may still be
seen there, although they have little concern
with geology. The Geologist may perhaps be
an Antiquarian,
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1. Rock Circles. Dr. Borlase considers the
Botallack circles as some of the most important
in Cornwall: they appear to have been three
or four in number, but they run into each other:
they are composed of small stones; but so many
havebeen carried away that,although a stranger,
on their being pointed out to him, might easily
trace their circular form, he would otherwise,
perhaps, pass through them without being aware
that he was treading on ground which our
learned Historian considers as having been con-
secrated to Druidical worship.

2. Amphitheatre. This is considered by Dr.
Borlase as British, and as intended for sports,
athletic exercises, and single combats. It ad-
joins the village called the Church-town, and is
in a tolerable state of preservation.

3. Cromleh®* Chun Cromleh stands on the
very line which divides this parish from Morvah.
It consists of a large flat stone which was sup-
ported by several upright stones, but is partly
fallen on one side. It is supposed to denote
the place of sepulture of some Briton of rank.
There is now I believe not more than one Crom-
leh remaining in its original position, in the
western part of Cornwall.

® It is not generally known that there are two Cromlehs at Lanyon,
in Madern, one of which was entirely overlooked by Dr. Borlase, nor
has it, I believe, been mentioned by any succeeding Historian, It is
situated about a quarter of & mile westward of Lanyon House, on the
declivity of a hill. It ls niearly as large as that which is emphatically
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&. Rock Basins. These may be seen at Bos+
worlas, where one of them is still called the
Giant’s Chair. Dr. Borlase supposes they were
made by art, and were used by the Druids in
their sacrificial rites. Very few, however, are
now of this opinion: I ain fully persuaded
that these cavities are the result of the natural
decomposition of the granite rock, by the action
of the air and water conjointly.

5. Caves. Pendeen Vau, or Cave, appears
16 hive been one of those hiding places in which
the' Britons secreted themselves, and their pro-
perty, from the Saxons and Danes. It is still
almost entire, Which is greatly owing to the
superstitious fears of the inhabitants, many of
whom have still a dread of entering it.

6. Ci4ff Castles. There were formerly two
of these places of defence in St. Just, viz. Car-
nidjack, and Boscagel Castles. The remains of
the former are still to be seen, but those of the
latter are nearly obliterated. 'Their entrench-
ments were only towards the land, and they are’
generally supposed to have been the work of
the invading Saxons, or Danes.
called ¢ Lanyon Cromleh.” Dr, Borlase says (Antig. page 234),
¢ 1 find the number of supporters, in all the monuments of this kind
¢¢ which I have seen, to be no more than three.,” It is singular that
the-only Cromleh that escaped the Doctor’s observation should have
four supporters : these formed a square Xist-veen: one of them fs

» fallen down, but three are still standing. The Cromleh is failen on
its edge on the western side,
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7. Hill Castle. On Bartinney Hill some re-
mains of a circular entrenchment, probably of
Danish origin, are still visible.

The localities of all those objects are marked
on the map.

This account of the parish of St.-Just will
suffice to shew what a wealthy mine of science
exists within a very small district, and what
facilities are afforded, in the western part of
Cornwall, for obtaining a considerable practical
knowledge of mineralogy and geology, of which
the collection in the cabinets of the Society is
well calculated to illustrate the theory. It may
also perhaps prove serviceable to the scientific
stranger, by pointing out to-him the localities
of minerals which he may be anxious to obtain,
and the geological peculiarities which he may
wish to examine.

I must; however, in order to prevent disap-
pointment, exhibit the unfavourable side of the
picture. With respect to the external appear-
ance of St. Just, nothing can present a more
forbidding and discouraging aspect to a stranger;
than the barren and rocky country on which
he will enter at the distance of three miles from
Penzance, and which will accompany him all
the way to St. Just; and if, on his arrival there,
he shall expect, from the description which I
have given, to find any of the minerals so pro-

minently situated as to salute his eyes at once;
XX
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or if he shall suppose that those objects which
are especially worthy of notice in a geological
point of view, are to be discovered and exa-
mined in the space of a few hours, he will be
greatly mistaken and disappointed; for very
few, either of the minerals or the veins, are to
be found iz site, but by diligent, patient, and
persevering search.

It is exceedingly probable that the western
extremity of England, of which St. Just forms
a prominent part, constituted the principal
portion of what was formerly known under the
name of the Cassiterides. The Scilly Islands
have long been considered as the Cassiterides
of the Ancients, and although Dr. Borlase and
other historians suppose that the western parts
of Cornwall might have been included amongst
them, they still consider the appellation as pe-

" culiarly belonging to the Scilly Islands, and as
justly applicable to them, on account of their
large treasures of tin. It appears to me, how-
ever, that those Islands could never have been
entitled to the appellation of Tén-Isles. In

" Cornwall, tin has been invariably found either
in lodes, floors, or streams. In very early pe-
riods, even when the Pheenicians traded with
the Britons for tin, it is probable that tin was
procured from lodes and floors, as well as from

" streams; for Diodorus Siculus, speaking of the

people that inhabited the promontory of Bele-
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rium, expressly says, “ These are the people
“ that make the tin, which, with a great deal of
“ care and labour, they dig out of the ground,
“ and that being rocky, the metal is mixed with
“ some veins of earth, &.” Lodes and floors,
such as have been already described, whose
treasures appeared at or near the surface, could
scarcely have remained long undiscovered, after
the inhabitants became acquainted with the
value of tin-ore, and might have been wrought
from the surface downward, to a certain extent,
very easily, even in the days of the Pheenicians.
But what is the fact with respect to the Scilly
Islands? Have we any reason to believe in the
existence of such lodes or floors there ? Let
any one examine the coast of either or of all of
them, and he will quickly ascertain that their
rocks contain scarcely any veins, and that, of
the few which he may discover, there is not
one which, in the opinion of any competent
judge, is likely to produce, or ever to have pro-
duced any tin worthy of notice.

It may, however, be said that the appearance
of lodes on the coast is not a criterion by which
a just estimate can be formed of their riches,
or poverty, in other parts; and that some tin
lodes may exist, and may have been wrought
in former ages, in the manner before-mentioned,
although they are scarcely discoverable on the

+ cpast; or that tin might have been found in
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great abundance, in floors, of which the coast
could present no indication. To all this I reply
that, wherever tin mines have been wrought
in Cornwall, even those which are supposed
the most ancient, the remains are still visible,
unless they have been absorbed in the larger
remains of more recent operations. I have
never heard of an instance in which the miners
of the present day have discovered the marks
of ancient mining below the surface, which they
were not previously aware of from the indica-
tions remaining a¢ grass. I believe, however,
that any person who will take the trouble to
examine the Scilly Islands, will quickly discover
that there are on none of them, any remains
whatever of mines, except on one spot in the
island of Tresco; and although Dr. Borlase has
attached a great deal of importance to those
remains, they really appear so limited, and so
insignificant, as to give an idea rather of an at-
tempt at discovery, than of the remains of ex-
tensive and permanent mining.

I apprehend therefore that the barrenness
of the few veins which are visible on the coast,
coupled with the absence of all remains which
might indicate the existence of ancient tin mines,
. will render it probable that no considerable
quantity of tin has been produced in the Scilly
Islands, from lodes or floors.*

® 1 am aware that Troutheck, in his account of the Scilly Islands,
has described many of the cavernous parts of the coast as the result




Productions, &c. of St. Just. 357

If there were no productive tin-lodes or tin-
floors, it will probably be allowed that there
could have been no tin-streams there; for tin
has never been found in streams, unless in the
neighbourhood of tin lodes: we might otherwise
as well search with the expectation of finding
it, in the vales open to the sea in the eastern
part of Devon, in Somerset, or in any other
county in England, as in the western part of
Devon, or in Cornwall. It is now, I believe,
-ascertained, that although the tin of the island
of Banca is found mostly in streams, that part
of the island in which these streams exist,
abounds in tin lodes. It must also be observed

_that there are no remains whatever of stream-
works, on any of the Scilly Islands.

For these reasons I am obliged to believe, in
spite of the arguments of Dr. Borlase, and the
reveries of & more modern Historian, that tin
has neverbeen found, unless in the most insigni-
ficant quantities, in any of those islands.

I conclude then, that although the traders,
lvhose only business was to procure tin, and
who, it is probable, never penetrated beyond °
the coast, concluding the western part of Corn-
wall to be a large island, might have given the
name of Cassiterides to a'l the islands within

of the operations of the tin-miners of antiquity; but a very natural
qguestion presents itself: If there were tin mines on those spots,
where are the veins? they ought still to be visible, at the termination
of these caverns,
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their view; the tin which they procured was
exclusively the produce of the main-land. If
therefore it would redound either to the honour
or the profit of St. Just, we might apply to her
what has been said of Cornwall in general;—that
her tin was probably a constituent part of the
Shield and Helmet of Achilles, ~the Tabernacle
of the Israelites,—the Purple of Tyre,—and the
Temple of Solomon.

Note. 'To the catdlogue of minerals inserted in this paper, I have
to add some varieties which have come to my knowledge since the
former part of it was printed.

1. Cubic crystals of quarte, hollow, and containing water :—and
also, solid cubic crystals of the same substance, probably pseudo-
amorphous; from Botallack.

2. Yellow jasper, in which are quartz crystals so perfectly formed,
a3 to leave no doubt of the jasper having been deposited on them ; from
Carnidjack. -

8. Native copper, in dodecahedral crystals, from Levant.

4. Red oxide of copper, in various modifications of the octahedron,
and in cubes ; from Levant.

§. Carbonate of iron, in small hexahedral prisms, from a bright
yellow to a dark brown colonr ; and also in needle crystals radiating
from a centre ; both from Botallack.

I perceive an omission in the description of the singular crystals of
this substance, mentioned, page 298, as found in Huel Owls and Huel
Bellon, It should stand as follows, ¢ A six-sided prism, with acute
¢« angled triangular sides, the bases of which are alternately directed
¢ towards each extremity, where they meet, and form triangular
¢ terminations : the sides are curved inwards at the middle, and the
¢ edges and angles rounded.”

™







