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1.—On the Metalliferous Deposits of Cornwall
and Devon.

By WILLIAM JORY HENWOOD, F.G.8.
NEWPER OF THE O80LOOICAL SOCIETY OF FRARCE; HON. MEN. OF THE YORKAHIRE

FPRILOMPRICAL SOCIETY  JEORETARY DF THE MOCTETY AND CURATOL OF THE
MOSEDN ; H. M. ABSLY-MAFTEROF TYN {N THE PUCHY OF DOKNWALL,

(Read——1830 Octaber 6th,—1631 October Tth— 1883 Augast $0th,—
1534 October 10th,—1835 October 16th, and 1836 September 2nd.)

———

Waetner we look to the various modes in which
the metalliferous deposits minister to the wants and
conveniences of man, stimulate his industry and
multiply his resources; or speculate on them as the
effects of powerful and yet unknown agencies;—
they must appear among the most important and
interesting objects of Geological inquiry.

But, although they may be studied in greater
variety, complexity, and even extent in Cornwall
and the adjacent parts of Devon, than in few, if in
suy, paris of the Globe; no full and detailed
account of the phenomena they present in this
district has hitherto been attempted. For Mr.
Thomas’s valuable contribution to our knowledge,*

* “Report on a Survey of the Mining District of Comwall, from Chase-
wittr w Camborne,” with a Map and Sections. By Richwd Thomas,
Surveyor and Civil Engineer. 1819,
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2 W. J. Hexwoob, on the Melalliferons

treats only of the localities to which his researches
were avowedly directed, and confined. Mr. Camme’s
admirable memoir “ on the relative age of the Veins
of Cornwall,”* although embracing particulars of
the greatest importance on other branches of their
Geology; is principally confined to that investi-
gation; whilst his second paper “on the Mineral

productions and the Geology of the Parish of St.

Just,”t treats of that district alone. Whilst the

able and enlightened publications of my friend Dr.

Boase,} chiefly occupied with discussions of a

wider range, and more comprehensive character,

rapidly glance at this subject, as subordinate to his

general design.

The deficiency here pointed out, it has been my
object to supply ; and for twelve years past, I have
devoted my leisure to the task of collecting, by
personal inspection and observation inevery mining
field in this district, all the particulars, which I
thought, would throw light on the diversified modes
in which the metalliferous deposits occur.

For two or three of the earlier years my progress
was but slow; but in 1828, at the desire of Messrs.
Robert Were Fox and Charles Fox, the investiga-
tions were prosecuted with greater activity; ard,
with some occasional interruptions, I have pursued
them to the present time.

My circumstances would not admit of my incur-

* Corawall Geo, Truns. 11, p. 49. + Ibid, 11, p. 800,
t “ Contributions towards a krowledge of the Geology of Cornwall,”
Cornwall Geo. Trans. 1v, p. 166, and * A irestise on Primary Geology.”
Loagmen & Co., Londen. 1834—8vo.



Deposits of Cormwall and Devon. 3

ring the whole expense necessarily incident on an
undertaking of such extent; I therefore made known
my object to many of the Noblemen and Gentle-
men resident in, and connected with, Cornwall ; and
the result was a most liberal subscription in fur-
therance of it ;* this, with about a similar sum out

* The followisg are the names of the distinguished individosls and inati-
totions by whose sapport my eoquiries en this subject bave been honoured :—

: £ 0 d
8irT. Dyke Acland, Bart, M. P.,F, R.S., FGS... 5
g"é'.m 8t. Amn,lsg:‘.s F.R3.,FGB......_ 5
. 8. Borlase, Eaq., F.R.8...cvnvaneainnernana- ]
Joseph Carne, Esq.,FRS.,F.G.S MRILA...5
The Rij tHom.TheB.rlofDarlmghn,M.P.... 5
Thaltt, ou.[mdDeDumunﬂllo,DC.L PRS ]

Henry Eoglish, Esq.,, F.G.8.............c...0 3
The Right Hon. The Earl ol‘Flhnouth eiiieil S

G.kau-l?ox,Esq FG8,PHS....c0v.v.. 5
Robert W. FOX, BB .vvnverrioennsnrnsnnnre 10
Charles FOX, E8Qu.ren.vuenrianesnroaanerssal
Merens, G. C. = wbgoiago.....l;...é.. 5
DImeaGllbeﬂ., L., Oxos, vy
¥.G.S., Hom, F.RH. CL, Oxon, PRS- 5
The Right Hon. Lord Grenville, D.C.L,, P.R.8.. 5
Johs Hawkins, Esq., F.R 8., Hon. F.8.8...... &
Sir Charles Lemon, Bart., M.P., F.R.S,, F.G.5.. §
JmMm,Bq.,M.P.......... vesosvasa B
E. W. W. Peadarves, Fsq., M.P., F.R.S., F.G.8, §
Wﬂlhdeer th.,M.P..................... [

L] ..........

Rev, Professor F.R.B., Pree.G.8..... 5
Johﬂmﬂeﬂm'l‘mmqs R.%'q N el 5
1 ir
Ggﬁu.?,mcmmuwm} s
John Henry Vivian, Eaq., M.P., F.R.5., F.G.8.
BB Ramiia ""“'ﬁ"i&i’-"ﬁ'ﬁ'é'i’ﬁh’s
'wlinson¥yryan, Bt,, M.P.,F.R.8,,F.G.B. 5
S e o i 5, B,
n.. .R.8.,an . 5
The Right 001, Lotd WoGohouse +rveeservees.s 5
Elen? oollcombe, Bq.,l"S.A............... 3
Thonqallmﬁlﬂionof(bmwﬂl--..u..u-- A0
The Royal Geclogical Society of Cornwall,, .. .,.10
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4 W.J. Heswoon, on the Metallifeross

of my own pocket, has served to bring my under-
taking to a termination.

The first part of my communiestion will neces-
sarily consist of details, which I bave endeavoured
to arrange in such a manner as to show their con-
nexion: whilst in the seeond, I shall attempt a
general summary of the characteristics of the veins
in this district.

To the particulars of each field or group I
have prefixed a few general remarks indicative of
its peculiarities, and showing the relations which
subsist between the veins of adjacent mines. These
are, however, very brief, and they may be advan-
tageously perused in connexion with the excellent
publications of Mr. Thomas, Mr. Caroe, Professor
Sedgwick,* and Dr. Boase.¢

In order to exhibit the various phenomena of
each mine at one view, I have adopted a tabular
arrangement of the details;} a mode which, I
believe, has never before been pursued, aud there-
fore some explanation of it i requisite. '

The designations of the columns generally denote
the various particulars which will be found in them,
It is, however, not urcommon for the substance of
the vein to pass into the contiguous rock by insen-

* Cuagsbridge Phit. Boc., Pranm. 1, p. 69

+ Undor the directions of the Board of Osdmance My, e In Beche bas
jnstitated most laborione and misute investigations of te Geology of this
district, and the publication of the Map whick be bas coloured, and of the
Memoir which ia to accompany it, will greatly contribute te the elucidation of
my subject.

t I am indebted 1o the kindnesa of Mr. R. W. Fox for many suggestions
respecting it.
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aible gradations; amd in such cases it is difficult, if
not impossible, to point out a demareation; under
such circumstances the fourth columu, headed sise,
refers only to the breadth of the pavt in which the
ere is most abundant.

Any columns beyond the sixth will be found
headed with the names of some veins which are
alse mestioned in the first. In these (seventh,
eighth, &e.) are described the phenomena attending
the contact of the veins respectively named at the
hegd with those (in the first column) opposite to
which horizontally the remarks are made.

In order to reduce the details within the compass
of a tabular form, many abhreviations have been
adopted. The dérections refer to irue north; and
the dips to the horizon ; where however the letter P,
occurs in the latter, is means that the vein is vertical
at that spot.

When ene vein is intersected by another, the
partions an the covtrary sides are ofien not exactly
opposite to each other, but are to be found by
torning either towards the right (FPL I Fig.1.)
or to the Jgft (P I. Fig.2.) hand. It is ebvious
that the fact is by this mode of expression described
with equal accuracy, and with greater brevity than
if the points of the compass were named; for in
this ease it must be stated which of the several
portions is referred to; whilst in the former, on
which ever part of the vein we approach that by
which it is intersected, the ather portion is found
towards the same hand.* The abbreviations L. for

* Mr, Thomas, “ Report,” note p. 23. & Mr. Camne, Corn. Geo, Traus. 11, p.86.




6 W. J. HEnwoob, on the Metalliferous

left, and R, for right hand, are therefore perhaps
sufficiently explicit.

The directions of veins being so very different,
they of course intersect at almost every angle,
and as the portions are rediscovered either on the
side of the greater angle, (Pl I. Fig. 1.) or of
the smaller, (PL 1. Fig.2.) I employ the letters
G. A. to denote the one, and S. 4. the other; men-
tioning also, where known, the distances between
the parts.

The provincialisms employed in Cornwall, have
by long and extensive adoption become almost a
part of the mining vocabulary of the Kingdom, I
therefore use them as synonymous.*

Collections of rocks and minerals illustrative of
the various deposits have been placed in the
Museums of the Jardin des Plantes, Paris; the
Geological Society of London; the Yorkshire
Philosophical Society ; the Plymouth Institution;
the Royal Institution of Cormwall, and of this
Society.

As it is only from 2 careful study of particulars,
that we can hope to ascend to generals, I proceed
to them in some (I hope not irksome) detail; and

* The rocks whatever may be their characters are denominated the Comniry,
Al]l metalliferons veins..ov.sussennrisrieiorvrnsnansnss Ledes.
All veins net metalliferous, and in direction subbend.ins
considerable angles to those which are productive } Croa-couracs.
Horizontal galleries if excavated in metalliferous veins «- Lovels,
not in metalliferons veins . « Croas-cuty,

Pits open to the surface. . . Shafta,
—— nnto_pontothesurﬁwe bat e:lmdlngonthedlp ofa }wm
vein from one gallery to ARother ..ovccenanraeran b
All excavations horizoptally.......ovvvra Samarprnaniane Driving,
—_— downwWard.sss i crrrrienarnasasannananre Sinking,

UPWATR . o s s vaasentrsrntavanrrannnnonnss Rising.
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taking them in somewhat of a Geographical order,
1 shall commence with the western and finish with
the eastern districts.

THE BAINT JUST DISTRICT,

Is entirely sitwate in the parish of Saint Just,
abont three miles north of the Land'send. It
consists principally of granite; but this is bounded,
towards the sea, by a narrow band of hornblende
and felspar slates, which commences at Pendeen
and terminates at Porth Just. The irregular line
of their junction is about three miles long, forming
an acute angle with the trending of the coast, and
bears about N.E. and S.W.: on and near it, on
each side, the mines are worked; in the granite
chiefly, if not entirely, for the ores of tin, and in the
slates for those of copper.

The junctions of the two rocks are well exposed
in the cliffs and beaches of Porth Just, Polladan,
and Pendeen; and they have been well described
by Dr. Davy,* Mr. Carne,4 Dr. Forbes,] Professor
Sedgwick,§ M. M. Oeynhausen and Dechen,|| Dr.
Boase,¥ and Mr. Thomas.®* At sll these localities
and also at Chycornish Cairn the slate is traversed
by veins of granite, which may be generally traced
to a conpexion with the main body of that rock.

* Corawall Geo. Trana, 1, p. 92, + 1bid 1, pp. 07 snd 318,
t Ibidn, p. 365, § Cambridge Phil, Trans, 5, p. 116.
§ Phil. Mag. and Annals (1839) v.p, 163,
94 Treatise oo Primary Geology, p. 174.  ** Mining Roview, ».3, L p. 350,
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8 W. J. Henwoon, ox the Metalliferous

At Porth Just the junction of these is imme-
diately on the line of the Liitle Bounds Jode ;
which on one side passes into the granite, and on
the other, shades off into the slate; where, however,
this vein is entirely in either, it contains masses of
it, and small strings of the substance of the vein
strike off on both sides into the contiguous rocks.
Both granite and slate are traversed by joints, or
lines of structure, nearly parallel to the direction of
the lode, about 5.E. and N.W,, with a second series
of them nearly E. and W.

On the north-eastern side of Cape Cornwall, in
Polladan Cove,* an enormous mass of schorl-rock
intervenes between the granite and slate. Whilst
at Pendeen the transition is so gradual as to be
almost imperceptible, the granite becoming more
quartzose, and the slate more micaceous, as they
approach : so that no other difference is apparent
in the mass which occurs at the junction, than a
bluish tinge on the side of the slate, and a paler and
grayer hue towards the granite.

The junction may be also seen underground in
the mines of Little Bounds, Wheal Edward, Park-
noweth, Botallack, and Levant; but as they are less

* In the processes of dressing the ares small quantitics of them imevitably
epeape with the water: at Polladan Cove portions of the sea-pand are ofken
collected, snd dressod for the tim-ove deposited smoag it by the rivalet
flowing through the dressing-foors in Nancherrow Vale.

Wherever there is u sivip of beach at the base of the cliff persons are
employed to collect any stones which contain tin-ore; whether these may be
extracted from the robbizh of the mines hy the action of the waves, or torn
from the lacks of lodes bemeath the sea, is difficult, if aot fepossible, to
determine,

See aipo Mr. Camne, Cornwall Geo, Trans., 11, p. M2,
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exposed, and beecome in a short time encrusted with
a ferruginons deposit from the lodes, they are con-
sequently much less instructive there, than they
are af the surface.

The vale of Nancherrow opens into Polladan
Cove, and its direction nearly coincides with that
of the principal joints in the rocks, being about
B.E.and N.W.; it is rather remarkable that whilst
the greater number of the lodes on its south-
western side dip to the N.E., most of those on the
north-east incline towards the S.W.

The directions of the veins being at considerable
angles to the line of junction between the rocks,
and to that of the coast, and the breadth of
the mining field but small, few of the lodes have
been seen in more than one mine. 'There are
however a few exceptions; for Coffin Christa® lode
has beer worked both in Botallack and Park-
noweth, and ZLittle Bounds vein is called Wheal
Buck lode, in the adjoining mine (Wheal Bellon.)
The directions of the Jlodes are generally between
8.E.and NW,, and N. and S, and are among the
most remarkable features of the district ; the eross-
courses,t bear from N.and 8., to N.E. and S.W.;
but although they have been traced to greater
distances than the lodes, yet as they frequently
separate into several branches, and often again
unite, they cannot be identified with certainty at
distant spots.

¢ In some old plans Which I have seen it is called Corpus Christi,

* The cross—courses in this district are called gwides; and small veins,
whether metallifemoas or zot, are designated scorrans,

YOL. V. ¢
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The intersections of the various veins by each
other are very unintelligible, for although in a few
instances the keaves appear regular, in the greater
number it is far otherwise; and in many cases
although the Jode has continued rich in actual
contact with the cross-vein, it has never been dis-
covered on the other side. The Jodes in Saint Just,
as in other parts of Cornwall, are productive only
at intervals, and where otherwise they are usually
small, for poverty often accompanies a diminution
of the size; whilst the containing rock which is
very hard in every part of the district, often be-
comes still harder as the vein is impoverished.
Both these circumstances contribute to the preva-
lence of this unfortunate ignorance of the pheno-
mena accompanying the intersections, ome by
diminishing the incentive, the other by rendering
the pursuit more difficult.

In every vein in the district the masses of metallic
minerais have dipped from the granite ; or if oecur-
ring in thet rock, they have inclined towards the
slate : in-other words, the deeper portions of the
ores have been farthest from the granite.

These dispositions of the rocks, directions of the
veins, and distribations of the ores, divecting many
of the mining operations towards the sea, several
of the mines are worked to some extent bemeath
the bed of the Atlantic, end the breeking of its
waves is distinctly audible to the labourer whilst
at his wark. .

In Tittle Bounds, Botallack® and Wheal Cock,

* Mr. Carne, Commwall Geo. Trans,, 11, p. 330,
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their hardihood tempted them to follow the ore
npwards even to the sea; but the openings made
were very small, and the rock being extremely hard,
a covering of wood and cement in the two former,
and a small plug in the latter mine sufficed to
exciude the water, and protected the workmen from
the consequences of their rashness.

In all these, and in Wheal Edward and Levant, 1
bave heard the dashing of the billows and the
grating of the shingle overhead even in calm
weather.

1 was once, however, underground in Wheal Cock*
during a storm. At the extremity of the level sea-
ward, some eighty or one hundred fathoms from the
shore, little could be heard of its effects, except at
intervals, when the reflux of some unusually large
wave projected a pebbleoutward boundingand rolling
over the rocky bottom. But when standing beneath
the base of the cliff, and in that part of the mine where
but nine feet of rock stood between us and the ocean,
the heavy roll of the larger boalders, the ceaseless
grinding of the pebbles, the fierce thundering of the
billows, with the crackling and boiling as they re-
bounded, placed a tempest in its most appaling form
too vividly before me to be ever forgotten. More

& ¢ A% Huoni-Cock, they kave oaly a arwst hotween them et most; and
“ though, i oue place, they have barely four feet of stratum fo preserve them
“ fromn the raging sen, yet they have rarely more than a dribble of salt water,
“ which they oocasionally stop with onlowm or olay, imseried in the cnnies
“ through which ilisowes.”~—Puves, Minerelogic Cornxbicnsis, p.81. (1718.)

At the cliif the Ivel is 30 fathoms below high water, but the ore was
werked fo within nine feet of the sea at the time of my visits (1831}, The
bole to the sea has been since made,

c?2
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than once doubting the protection of our rocky
shield we® retreated in affright; and it was only
after repeated trials that we had confidence to pur-
sue our investigations.

The quantity of water throughout the district is
extremely small, and notwithstanding it is salt in all
the mines which are worked beneath the ses, .it is
not much, if at all, more abundant in them than in
those further inland : whilst that drawn out of the
mines worked in granite, is so pure as to be ﬁt for
domestic uses.4

The mineralogical riches of Saint Just have been
so ably described by Mr. Carne,] that a very brief
enumeration of some of the principal products, and
of a‘few of the most interesting localities will be
sufficient for my purpose. The most usual ore of
copper is the vitreous, but copper pyrites and native
copper are of frequent occurrence, and several of
the salts and other ores of this metal have been often
found; oxide of tin has been found in great abun-
dance, and the sulphuret of tin has been detected at
Botallack ;§ bismuth and its sulphuret have been
found in several mines; and many of the ores of
iron, of cobalt, and some of uranium have been met
with in the district ; with traces of the ores of lead,
zine, antimony, and of some other metals. Of
earthy minerals eisenkiesel occurs in many of the

* My companion was the late Capt, Trenear, of Levaut.

+ It is a novel and an interesting sight to see the women collected about the
mines with their trays, procuring warm water from the steam-engines; they
wash their linen on the spot, and spread it to dry on the neighbouring
COmmons.

t Comwall Geo, Trans,, 11. p. 200, § Dr, Boase, 1bid 11. p. 384,
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mines; garnets, axinite, epidote, apatite, and horn-
blende are common in Whezl Cock-cairn; actynolite,
isabundant in Porth Just, the Narrow-point, and
Caseley's-cairn; schorl is plentiful, but may be
procured finely crystallized at Botallack-bunny ;¢
arragonite, and peatl spar have been found at Levant
in some abundance.

It has been already said that Litile Bounds Mine
is opened from the beach at Porth Just,t Wheal
Bellon is worked on the steep side of the vale which
terminates at Pornanvon,} Wheal Cumning, Bal-
laswidden, Park-noweth, Spearn, and Boscaswell
Downs, are situated on plains which have & slight
declivity seaward. All the other mines are near
the sea, and the positions of several of the gteam-
engines are highly picturesque ; that of the Crown’s
engine at Botallack has been long well known, and

* This is the locality of the oft-described tin-floors; they are connected with
the lodes, and seem to be mere branches between them, with lods inclination
thax is wsual. -

See also Mr. Hawkins, Cornwall Geo. Boc., Trans,, 11, p. 88, Mnr. Carne,
Ibid 11, p, 326. Fouraet, Etudes sur les dépots mdtalliféree—283,

+ Some extensive beds of rounded stonea from the size of & hazel nut to 3 or
i feet io diameter, and from 15 to 20 feet above high-water mark occur in both
these coves, The stones are in general granite, but a few pebbles of slate are
found among them, the intersfices bheing Glled with decomposed grapitie
matter, The adit at Wheal Besan’s lode in Little Bounds Mine has been
driven for saveral fathoms through one of the beds, which is there from 60 to
0 feet in thickness.

See also Mr. Carne, Cornwall Geo. Trana,, 111, p. 339,

t In stend of the pick and gad (pick-axe and wedge) nsed in other districts,
& bar of steel pointed like the gud (the peker) is employed on hard rocks, and
a somewhat similarly pointed, bat thinner bar, (the picker } on softer materials.
The Saint Jost miner, uging the hammer with one hand, end the derer with the
other, prepares a hole for the reception of gunpowder without assistance; in
wther distriets it is usual for cue person to hold the borer, whilst it is struck
by another,
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two or three belonging to Levant are equally worthy
of notice. Perched on the verge and even on the
ledges of a tremendous precipice, they seem at the
mercy of every storm; and to the beholder fromn
beneath they almost appear suspended in the air
and tottering to their fall.

Many of the mining districts in Cornwall afford
more employment, and yield greater mineral riches®
than that of Saint Just; but in its well-displayed
junctions of granite and slate, its veins of granite,

- of rare and curious earthy minerals, and of metallic

ores, its wildly and singularly situated mines,}+ and
their subterranean and subaqueous dangers, and
in its bold and romantic cliffs, it is surpassed by
none of them in interest and importance.

* The Boatrase moora have been strcamed for tin-ore with some euwocess ;
the tin grownd consists of decomposed granite, which is coveved by a layer of
peat, and this is sooceeded by the ordinary bed of the rivalet. The whole
raries from § to 12 feet in depth.

See also Mr, Came, Coruwall Geo. Trans., i1. p. 382,

t Inoce part of Botallack the laboorers bave to descend to the adit, by
ladders placed ou the face of the cliff.
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WHEAL BELLON MINE, PARISH OF SAINT JUST.

(Pr. I. Frc.3.)

D s 2 : i Little Wheal | Wheal Owl,
D?nﬁf ﬁﬁi. & Dip. | Size.| Appearance and Composition. Appearance of Rock. Dot Jode. e
WHEAL 16. |N.E.83° 14 in, |Confusedly crystalline amethystine|Fine grained white felspar,
WHIDDEN quartz with crystals of oxide of quartzand schorl.
43° N. of‘i' tin in the cavities.
— |N.E.86°| 4 in. (Crystalline quartz,
T.ITTLE 16. |N.E.72°/2.5 ft..Quartz, chlorite, and brown ironore.|Fine grained, flesh coloured)
WHEAL felspar, quartz and schorl.
DoWER,
43° N.of W.
WHEAL 16. | N.60° | 4 in, |Crystalline quartz, with traces of{Decomposing felspar, quartz and|Uniteand con-
Dower oxide of tin, and vitreous copper| schorl. tinue together
40° W, of . ore, 12 fms. ; angle
— | N.76° |4 feet.[At the junction with Little [atjunction20°
Dower lode, quartz, chlorite, and
oxide of tin,
Cook’s, 16. | W.76° | 1in. (Quartz, chlorite, schorl, and a little/Fine gmmdqnnm: and m:horl vosuseareass|Cock’s, heaved
15° W.of N, oxide of tin. with large crystals of pink| 4 feet L., 8. A,
felspar.
PoiLaN- | 16. |S,E, 84| 8 in. |Chlorite, schorl, and crystalline|Fine grained utlwrl andqwt: weseenneanss| Pollan-narrow,
NARROW, quartz. conmmfx:g ritic crystals| |heaved 24 fms.
48° B.of W, R., G A
IS. E, 82°|3 feet.|Between the points of the heave
where this lode and Wheal Ow
intersect the oxide of tin was very|
abundant.
Lirtee 16. | N.66° | 4 in. [Friable granite with a plenty of]
WaeaLOwr, schorl. i
85° W. of 8.
WaeaOwr,| 16. | N.70° | 2 in. [Brown iron ore, pale buff coloured|Fine grained quartz, buff colour-
15° 8. of W, to felspar, schorl, and oxide of tin. ed felspar, and 1;
2.5 ft, _ beds bear 5° W. of S., an
dipping N.W., they vary i
kness from a few inches
to 2 or 3 ket
WHEAL 16, |N.E.82°| 4 in. |Quartz, and brown iron ore. White and dark brown felspar,|............| Wheal Owl
quartz and schorl. E:I;, cut off
30° N, of W heaved
'where ?
- ollfihmfehp;r w s
w
dark mica, very l:.ml:
rather coarse grained.

IT 219°.L



WHEAL CUNNING MINE, PARISH OF SAINT JUST.

’Dlt:??f? :élig- ng)st?-} Dip. / Size. Appearance and Composition. Appearance of Rock, Lode.
LopEe 25. [N.E.73% 6 in. |[Chlorite, quartz, and crystals of pink fel-|Granite very coarse grained, with very
35“W.o,f N. spar, large crystals of white, and some-

times pink, felspar; traversed by

veins of fine grained schorlaceous
granite,

35, |N.E.75° 6 in. [Chlorite, and crystalline quartz, with spots Idem,

of granite,

47, IN.E.70° 5 in, [Pink felspar, chlorite, and oxide of tin, in|Fine grained schorlaceons granite,

some parts coarse grained granite, .

56. P. 8 in, [Quartz, schorl, oxide of tin, and a little|S.W. wall, coarse grained porphyritic

chlorite, granite,

N.E. wall, coarse grained, with crystals
of pink felspar.,

70. P. |4 feet. |N.E. In three branches, of chlorite, felspar Idem.

clay, and oxide of tin; the rock between

them is traversed by veins and strings in

all directions,

== P, 6 in, (S,W. Oxideof tin, chlorite, and felspar clay| Very coarse, and the crystals of white

gradually passing into the nature of thel and pink felspar very large,

contiguous rock,

80. (N.E, 719 3 in. |Friable granite rather fine grained, chlorite, Idem,
and oxide of tin,
90, [N.E.72¢| 2 Chlorite, felspar, oxide of tin and schorl, Idem,
Wesr Lope,| 10. | E. 62° ,

6 in, [Quartz, felspar clay, schorl, and oxide o Quartz, felspar, schorl and white mica.|
5% E. of N, ‘ 7

‘ tin, very confusedly crystalline, f

Guipg, | 10, IS.E. 83° 1 in. 1_Frjable quartz, felspar, and mica, 1
30° E.of NJ| 47. [S.E. 54° 8§ in, Crg-stalline quartz, friable granite, and
TOWN iron ore,

56. |S.E. 66° 3.5 ft,|Friable granite with very large crystals ot' Lode divided
white felspar, but not heaved,
70. |S.E. 80% 12 in|Ferruginous quartz, and brown iron ore,...|....... *etcemsessnsssissassscsaces| Lode bends

'with the Guide
for 2 fms., and
is then divided
but not heaved.

FLUCAN, 70. IN.W.86°(1.5 ft.|Confusedly crystalline quartz, and felspar|..eeuvesneunnsn.. vseveraensensees]| Lode divided
35° N. of E. clay. but not heaved,

11T 2)9vp,




WHEAL CASTLE MINE, PARISH OF SAINT JUST.

—

d {Depth. . . =
Dg?l:i? :gin. ﬁﬂs Dip. | Size. Appearance and Composition. Appearance of Rock,

Lop 50. [N.E.80°[7.5 ft.|Ferruginous quartz, quartz, brown iron/Fine grained greenstone slate, cleavage dipping N.W., 10°

N.wx: ore, and a little oxide of tin, to 15°, some veins of fine g-;ained :tﬁ:ﬁrl I:'zcksin the ﬁoE
wall of the lode.

6 ft. |A vein of quartz on each side, and be-|Fine grained crystalline, but with very imperfect cleavage,

tween them a vein of ferruginous, in some places decomposing.

quartz, in some places containing

spots of quartz, and friable iron|

pyrites.

70, |N.E. 64°| 4 ft, |A vein of quartz on each wall, the[Coarse grained reddish brown hornblende and felspar, with

intervening portion of very thin beds| minute specks of mica.

of ferruginous quartz, which di

S.W. about 50°.

60. |N.E,73°

AT 2191




WHEAL CASTLE MINE, PARISH OF SAINT JUST.

—

d {Depth. . . =
Dg?l:i? :gin. ﬁﬂs Dip. | Size. Appearance and Composition. Appearance of Rock,

Lop 50. [N.E.80°[7.5 ft.|Ferruginous quartz, quartz, brown iron/Fine grained greenstone slate, cleavage dipping N.W., 10°

N.wx: ore, and a little oxide of tin, to 15°, some veins of fine g-;ained :tﬁ:ﬁrl I:'zcksin the ﬁoE
wall of the lode.

6 ft. |A vein of quartz on each side, and be-|Fine grained crystalline, but with very imperfect cleavage,

tween them a vein of ferruginous, in some places decomposing.

quartz, in some places containing

spots of quartz, and friable iron|

pyrites.

70, |N.E. 64°| 4 ft, |A vein of quartz on each wall, the[Coarse grained reddish brown hornblende and felspar, with

intervening portion of very thin beds| minute specks of mica.

of ferruginous quartz, which di

S.W. about 50°.

60. |N.E,73°

AT 2191




WHEAL EDWARD MINE, PARISH OF SBAINT JUST.

Dﬂ.u:;i,":lg. Dg&th. Dip. | Size. Appearance and Composition. Appearance of Rock. Little Lode.
LobpE, Deep greenish brown, compact, fine{The two lodes
ss°W.or N.| 11 [N-E. 8008 fect g, owm iron ore, and quarta..............| grained, with an imperfectly ‘slatylunite here, and
i ' cleavage. are not again
seen separate,
45, P. |Gfeet,|Vitreous copper ore, with copper pyrites,|Idem, very quartzose. In a second
pitch blende, ferruginous quartz,and crys-| spot, fine grained, schorl and quartz
tals of carbonate of iron in the cavities. passing into felspar and quartz.
55, |[N.E, 68¢°|7 feet.]In several veins, confusedly crystalline[Slate, deep green, in some places red-
quartz, and oxide of tin. dish brown,ami traversed by numer-
ous minute veins of mica.
—_ — |10 feet.|N.E, wall, a small vein here unites with the|S,W. wall, granite, coarse grained and
lode ; winich ig ferruginousquartz, quartz,| quartzose,
and irregular masses and veins of copper|
Ppyrites, with traces of vitreous copper ore,
65. |N.E. 78°(12to15|Veins of ferruginous quartz, chlorite, oxide|Granite very coarse grained, and con-
feet, | oftin,achorl, crystals ofcarbonate ofironin| fusedly crystalline; mica, and dark
the cavities, & traces of vitreous copperore.| brown felspar, abundant.
— [NLE. 82°|15 feet.|A vein of ferruginous quartz 8 ft.wide, & oneo Idem,
oxideof tin,schorl & quartz of2.5 ft. broad.
75, |N.E. 70°|2 feet.|Quartz, and veins of schorl and quartz....|[Coarse grained porphyritic granite,
large crystals of dark green felspar;
traversed by veins of quartz.
Litrie 11, |N.E, 68°|2.5 ft./(Quartz, and brown iron ore ....,+«+.....:|Slate, compact pale green, with scarce-
Looe, ly a trace of cleavage.
40° W. of N.| 20. [N.E.80°|1.5 ft.|Vitreous copper ore, copper pyrites, with!
spots of pitch blende and uranite, arrago-
nite, ferruginous quartz, and guartz,

A 21991



PARK-NOWETH MINE, PARISH OF BAINT JUST.

(Pr. I Fre.4.)

Name and |Depth. Dip.
Din, of lode. | fms.

Biro.

Appearance and Composition,

Appearance of Rock,

Capr. Runs,| B4, [S.W.67

o1 foot.

schorl, felspar clay, and vxide of tin,

ther’
Isg'lg{ﬂf o

B., about 2 feet wide, composed of quartz,
brown iron ore, and oxide of tin. :

30° N.

FATWORK, 44, [8.66-78° :l &.i 10
of W,

.+/On the N.E. very mear the

TR L T

lode,

24¥ W.of N., dipping 8. H0®
and about 6 inches wide, has yielded
small quantities of oxide of tin, in radi-
ated quarts, and brown iron ore.

9 feet,/Quartz, chlorite, schorl, and oxide oftin , , .

feet,

{Quartz, brown and earthy red iron nm,ﬂl::;_

Davy’
80° N.of W.*
23, | B.58° [15feet/Confusedly crystalline quartz, schorl de-|Felspar, guartz, and a little mica ;|
’oo%?:?{v . “ﬁnﬁhpu, ows S ore, and| dscomposing. 2
e o
. |s.62-80% 22 feet.|Quartz, crimson fels, schorl, and spolsiCoarse grained, dark brown
3 L S g KT TN
oarte on . L q
2’ about 8 feet thick on the 8. near
which the lode was unprod: .
P R AT In one about 10 fms. in length, and for|Coarse with numerous orystals
- anmi’ﬁdm' ﬂwdbdl antixalg of felspar,
o ta MASECH
interstices being filled with mnml
felspar clay.}
A vein N.W., and dipping 5.W. T0°,
about an Wide, and composed_of|
scaly red iron ore, felspar lay, and oxide|
of tin, strikes off towards
.Dwy’l lode.,
a4, | 8.70° [9 to 11/Quartz, and brown iron 0@ .u.e. s sevues-«|Pale buff felspar, qu and dark
n.ﬁ;::!“li.ll oot s T S . |
A vein ﬂrihan.ﬂ‘ntuﬂw.nfﬂ.,d{p;

Quart, schorl, red iron ore, felspar clay, Fine grained, and decomposing; but
and ¢ xide of tin, near
ks and contains many erystals

m-mww&

PARk- 44. | 8,65° | 4 in. |Quartz, chlorite, earthy red iron with| hite spots|
m:?% ; small irregulur masses of oxide of tin, of dark wmofml,ud
Jof W, rig e e o
— | 8.60° | 6 in. [Chlorite, quartz, & vein of red iron ud&lhgggﬂmd‘:rﬂh many very |
a little oxide of tin; on the N. ung-| orystals of felspar, some quartz,
ther vein of folepar clay, traversed by| very little mica. Insowe spots pass-
{ strings of quartz, ing, by imperceptible shades,
uarizose, and very fine grained; in
which, the lode was entirely unpro-
, ; ductive of vxide of tin,
—_— A vein bearing 20° W.of N,, nearly per-
pendicular, 0 inches wide, and composed
nfqunrtzandbmw:.nhm is though
o | o [ o1 foli B Criamie Y B | i s
y . " , Yy ATON OF® cee e snas . L) ‘ » quartzs, dark
mica, and a little schorl,
Woean | 2L | 8.75° | 6in, [Chlorite,oxideof tin, and crystallized A basis of quartz, with large
I-nma;‘, lnaqn’wtmacm. s 5 ,‘ndalim-d:,knl. x
30°N.of W.§| 64. | B.50° 6 to 1(Chlorite, quarts, red irvn ore, Schor 5 With large porphy.
hes.| pink and white of ritio white of the Wheal Ludgvan
numerous ln-.liﬂ linred mineral, and A m‘%’
- .
—_ — to 4|Near the Biack lede., chlorite, quarts, ‘the Black
[ [ _butthey
. H
T 54, 64709 BI'ih. Q A “.“ “:
|18e N orw, g 0 (e, guxthy ted iron ave, felepar clay, Decompased, pals -
i e ot | B0 150 ﬁ’_"ml 'immwﬂm .
Laxe | 2. [8.00-75%% to 13Guants,
8, 1 iron Lrow,
: rﬁh anhr,udnlmmnm stals of whi ;mm,nm“’;
A very small vein strikes off N., and there b dak el i
20° N, of W,
dipping 8. 80°, sbout 4 inches wide, o
quartz, and spots of oxide of tin,
Bra 54, 18.W.74° 8 in. [Brown iron
' black
NW.&5E] and e of ther . o uate, e of pink felspar, with
and (a8 well as the tin pink white crystals of the
in'the fron ore) substance, pale mica and
ares, coarse grained quartz
DL o 54 [S-W.780 fo 13 Veins of crystalline quarts, with masses of in large crystals of
¢ Pﬂlbﬂffm,w‘lthw

Bwnaq'amﬂpmhdlmih,mdmmw scen geparate.  The junction in that

crystalline surrounded
N&%lﬁmﬂ:{

$ The structure of thess magses is curious ;
several concentric layers of th ; some of them have an nucleus of confused]
They vary in dimensions from about 3 o T inches iy diserier o) hilst others entiroly consial of theso

T4 799



BOTALLACK MINE, PARISH OF SAINT JUST. (Pe I Fro. a=6.)
Name and |Depth, ) [
Dto. of an ful:& Dip. | Size.| Appearance and Composition. Appearance of Rock Wheal Hazard Lode.
Nagrow onr| 20, | E. 74° |6 feet. Brown hwmatite, earthy brown iron|Greenstone, dark & fine grained.
Cu‘g\n;% ! mndm felspar clay,
of N,
2 4k E."of the lode, & vein 34° W, of N.,
perpendicular, 8 inches wide,
composed of brown iron ore, quartz,
nnd j iron ore, with spots o
green carbonate of copper, and o
vitreous copper ore.

44. | E. 80° |6 feet,[Brown hwmalite, frinble quartz, and|Felspar and quartz, with spots
earthy brown iron ore, of hornblende.

69, | E. 75° [12feet.(E. side, friable quartz, mixed with|/Intensely hard, an intimate mix-
earthy brown iron ore, and having| ture of hornblende, felspar,

a laminated structure; W. side,| and quartz.
friable quartz, and brown iron
ore, traversed by veins of crystal-

: lized oxide of tin,

— | E. 82¢° (2,5 /A wein of confusedly crystalline/Hornblende, and felspar; the)
quarlz, and another of earthy red| latter sometimes pink: the
iron ore; both passing into the| whole traversed by numerous
c;u:‘tiiguous rock by imperceptiblel small veins of quariz,
shades,

— | E. 80° |7 feet./T'wo reins of jaspery iron ore, alter-[............ creensssssananss|For 54 fathoms traces of
nating with two of white felspar Wheal Hazard lode are visible
clay. rough the Crown's lode;

uri.f1 i O'Iilppur and iron pyrites,
treous  co o
bundant where lhmk w'::
ery soft., 8., a vein strikes
off, which is suspected to be
Wheal Hazard lode, angle in-
uded 50°,
If there be a heave, it is,
therefore, 54 fms, R., G.A.

2. | E. 859 | 2 feet,/Quartz, mica, earthy brown iron ore,{Near the lode much decomposed ;
and oxideof tin, but at a little distance open-

ing in wery small angular
masses with smooth and de-
composed faces.

80, | E. 80° | 3 feet. Idem, Fine grained felspar, and horn-

blende, intimately mixed ; a
vein of granite, with pink fel-
spar, accompanies the lode on
its E, side,
Sourh 60. |sveuseus|soeee-|Numerous minute veins of buff fel-|Intensely hard, fine grained
BrancH, spar, and crystallized oxide of tin,| greenstone, in some places
N. & §. with a very little iron pyrites. decompusing into a green
nnctuous clay.

89, | W. 79° | 8 in. (Earthy brown, and red iron ore, Ldem.
spots of quartz, and oxide of tin,
in & basis of pink felspar,

WHEAL 20, | B.T0% |i.eonliiiiiiiiiieianneniiaiiiasnnaa.,.|Fine grined, dark blue, with
HazARD somewhnt of a  laminated|
3t B ety 0. | 8.809 aﬁﬂ.rmm greenstone, and folspar clay g
60, P. |4 feet’|For 20 fms, (wha the walis ave of\N. wall. Ider. '
different rocks) friable quartz,S. wall, granite, coarse grained,
brown iron ore, oxide of tin, with| with large crysials of pink
vitreous copper ore in abundance,| felspar, abundant ; this is in-
A vein of yitreous copper ore, 3 ins, tersected by a bed of fine
wide, goes off towards Codna| grained granite, bearing N,
Reeth lode. and 8. The junction between
the two rocks is very distinet,
dipping W. 66°,
70. | 8.72° |1,5 fu|Iron pyrites, vitreous copper ore, 1dem,
to 4 ft.] and oxide of tin. The former most|
abundant, when in granite; the
Iatter, whilst in slate,
ConNa 60, | 8.86° | 8in, |Quartz, earthy brown iron ore, and),.... ... eu.esns sevnsvessss|The two lodes continue to-
REgTH, vitreous copper ore, gether on the line of Wheal
80° N.of W, Hazard direction, for 20 fms.,
the vein being 4 feet wide,
nd its dip. 8. 61°, Codna
Reeth then takes off towards
the N.
Angle of junction 8. 20°,
N. 25°.
If there be a heave, it is 20
fathoms R., G.A.
Frucaw, | 40. | W. 46 |1 5 fi{Decomposed felspar, ferruginous.......c.ceieeneesns AR Lode divided, but not keaved.
16° E.of N. clay, and friable quartz.,

* This is the Guide which has been already mentioned in Park-noweth, (Table vi.)

IIA 2971



Deep bluish green, traversed by
numerous minute veins of quartz,

2 feet, Vﬁmfudlywﬂmnﬂl
and of earthy brown iron ore.
white y N A of
120. [ S.W Two veins of quartz, each s' MM . decompo-
W, | — veins of q accom-S, .ld% '
60-64° panied by a little clay. sing; N.E. side, fine graived, ~
hmellu,rddhh brown, %
Waeat Hen,| 40, [N.E, 80°(1.5 ft. Confusedly crystalline quartz, earth hat . felspar, with bu Lode intersected
ww.uﬁ'f ?h:;t‘ g.r:anwith small qmlith: llttl: hnr.::grnde. t ot hewved. -
ox ;
60. | S.W. [1.5 M.Crystalline quartz, with abu ish , fine grained lo.oooaes . ~
02-73° of oxide of tin, and traces of cop- Do::lmt:::emdmlfg mr.:mlll :
per pyrites. veins of quartz, .
WHEAL 60, | 8.W. |4 feet. 8. W., brown iron ore, quartz, iron Fine grained, greenish gray, fel- Lode intersected,
Cock, T0-54° m'ih, and copper pyrites in| spar very plentiful, with sumer- |but not Aeared.
S.E & N.W, ndance. (a)t vus veins of quartz,
—  [S.W.76%3 feet.N.E., copper pyrites, in brown iron
ore, and iron pyrites, p)i
About this level WA, Cock Sowth
lode, dipping N.E. 71%, 1.5
wide of quartz, and iron and u&
pyrites, unites in depth w
gl. Cock lode, of which the
\N_E. 86° hucmym:mu' Deep Gine grained
“. ' WF '
brown iron are, carbonate of hmhqll-r---d
and iron and copper pyrites. of quarts.
Ven,s | 49 [W.74°P.6 0 10Takes off from Wh, Cock lode 8. Vein [The Guide and
24° W.of N, inches, copper in earthy red h'::d g: seen 6
“’ < P 0. ﬁl‘“- h:
W, side,
W, of NJ] — [Woo-To* ;‘.zlumw:: P s e .-’",#
3 ' “.'l m m‘ M’ S ILEE R lh
- “‘_'“- when in contact with the Guide, mr"’
vitreous copper ore; when sepa-
2V 70° | 6 in, ine quartz.
g | s o Ichmu q
Guroe, Tdem.
wean] & |5 hed
unctuous mineral.
1. | B8 Bem | 1




LEVANT MINE, PARISH OF SAINT JUST. (Pez.s. Fre. 9-10.)

Dﬂ?:?::i;‘l- ng) sth Dip. Size. Appearance and Composition, Appearance of Rock.
LDDB 24, lrevennsefreanes ...............-....................-.Gl‘e&nstone slat fine ained di L4}
oW, o NE a0t Yy gr y dip of cleavage,
49. | E. 78° |1 foot.|Quartz, jaspery iron ore, and earthy red|Deep blue, with reddish bands, and many small veins
W. 76° iron ore, of quartz.

— |E.68-70°] — [Confusedly crystalline quartz, with masses/Deep green, passing into black, very fine grained ; in
of greenstone. some places passing into Jmle green, very felspathic.

64. | E. 82° | 2 feet,/Crystalline quartz, and earthy red iron ore.[Deep blue, fine grained, and very hard,

78. — |1.5 ft,/Split into several veins of crystalline quartz. Idem.

84, | E.78° ?  |Quartz, slaty matter, and earthy red iron ore. Idem,

04, | E. 82° |6 feet.[Earthy brown iron ore, and large quantities|Fine grained, pale greenish grey, with a conchordal
of vitreous copper ore in quartz; on the| fracture.

E. wall the quartz is crystalline.

104. | E. 86° | 6 in, |Quartz, and earthy brown iron ore........|Deep brown, opening in small angular masses,

114, | W.86° | 6 in. [Idem, with spots of vitreous copper ore.... Idem, very slaty and decomposing.

S. abed of granite of about 6 inches thick, traverses the
slate, dipping S.E. 48°,

124. | E. 80¢ | 1.5 ft|Earthy red iron ore, quartz, and vitreous/Fine grained deep blue, passing into black, very homo-
copper ore, with oxide of tin, and a little] geneous, and exhibiting a flinty fracture.
iron pyrites.

On the W. wall, a vein of quartz of 4 feet
wide, accompanies the lode, containing
both vitreous copper ore, and oxide of tin.

134, | E. 76° | 8 in. |Quartz, earthy brown iron ore, and small{ldem : towards the 8., the granite and slate join, their
quantities of vitreous copper ore, mixed) separation is very distinct; the former being fine
with oxide of tin, grained schorlaceous, and decomposing; the latter,

pale blue, and rather quartzose,

144, | E. 72° | 1.5 to|Confusedly crystalline quartz, and on the{Reddish brown passing into green, fine grained, and

2 feet.| W. wall, a vein of earthy red iron ore,|] with lines of structure parallel to the lode.
! mixed with large quantities of vitreous
copper ore, and a little oxide of tin,
WaeaLSuor,| 64, | W.83° | 4 in, [Earthy brown iron ore, quartz, and vitreous|Fine grained, green, and quartzose.
20° W. of N. ( copper ore.
BoSCREGAN ,‘ 39. |S.68-78°| 4 in. \Quartz, jaspery and earthy red ores of iron,
NoRrTH,
E.&W.
BOSCREGAN, | 39. ‘8.78—82“ 0.5to |Quartz, slaty matter, and earthy brown|On the S.W. deep green, with an imperfectly slaty
MiDDLE, 1.5 ft.| iron ore. cleavage, which dips N,E, 8°,
85° N, of W, On the N.E., decomposing, red, and opening in angu-
lar masses.
49. |S.70-82°|1.5 {t.|Veins of confusedly crystalline quartz, andildem; with an unctuous green mineral in the joints.
earthy red iron ore,
BOSCREGAN,| 39. | 8.70° | 6 in. |Four veins of confusedly crystalline quartz,
SovtH and two of jaspery iron ore, with a little
35° W.of N. oxide of tin.

‘XTI 21900,



WHEAL SPEARN, PARISH OF SAINT JUST.

e

(Pr. Ir. Fre. 1.)

Nameand |Depth. : : siti
e vein. | fns. Dip. | Size. | Appearance and Composition. , Appearance of Rock, Gg::‘;ﬁ:'k S”"m N t;:lg‘:eﬂ.
GreaT-woRK| 24, (S.W.T49 4 in. |Quartz, earthy red iron ore, and/Granite, decomposed felspar,
SCORRAN, oxide of tin. quartz and mica, much
33°W. of N. tinged with red iron ore,
BLACK, 24. Ww. 4 in, [Quartz, decomposed felspar, iron|Basis of quartz, white fel-|  Black lode
20° B, of N. 72-86% pyrites, and in some spots,| spar, and miea, with nu- heaved 3 in.
oxide of tin plentifully. merous very large orystals|R., G.A.
of pale buil felspar, very|
SPEARN 24, [S.W.80°(Lin, to|Quartz, earthy red iron ore, in Idem.
SCORRAN, 1ft, | many places oxide of tin in
33° W, of N. gbundance, and some iron
pyrites.
SPEARN, 24, |S.W. 70°|1 foot. [Confusedly crystalline quartz,l.....eecseesscorensonnces Spearn lodein- Lode heaved
S.E. & N.W. iron pyrites, and-oxide of tin. tersected, but 3 fathoms R.,
not heaved. GLA.
A vein strikes off 40° Noof Wol.oviviiiiansnneemnansnes Vein goes
dipping 8. W.60°, with quartz, on with thisheaved 1
and earthy brown iron ore. Scorran. inch R.,
A s_eoond vein 10° N. of W.,|Decomposed, containing ma- s
dipping 8. 62°, 2 inches wide,| ny large orystals of white
felspar clay, quartz, and felspar, and much schorl,
earthy red iron ore.
GLMW-. 47, B 1.5 ft, Ox'ide of tin, quartz, iron py-|Very conrse grained, basis oflecscecsnnnnife The Guide
40°N. of W, rites, and a very little vitreo quartz, and schorl, con- nccompanbes
copper ore. taining many large crystals lode on
of white felspar. the
of the latter,
\ 50 fus. L.,
— | N.E. |2 feetWhilst accompanied by the e
68-80° Guide, which is always on the
S.W.wall, it contained neither
tin nor copper ore; but the
former abundantly, and the
latterly sparingly occurred al
the separation in both direc-
tions. Inchlorite, green fuor,
and felspar clay,
> .‘31'%99 s, | 25. | W.749 | 6 in. |Earthy brown iron ore, guartz, Rather conrsc gruined, basis
5° W.of N. iron pyrites, and oxide of tin) of schorl, felspar, and white
in abundance, accompanied by| mica, with many large cry-
a small vein of white fluor, stals of white felspar.
Tywo small veins parallel (o this
lode, occur between it and
Lane lode.
Wi, LEWER,| 25. [S.W.74¢|L foot. |Schorl, chlorite, quartz, and Tdem,
S.E.& N.W. little-oxide of tin.
Burron 25. | 8.71° |2 to 5 |Decomposed granite, earthy red|Coarse grained, basis of pale[sseceescanasloensaesy Lode  bends
WaiTe's, rinches. iron ore, oxide of tin, and iron| buft felspar, and green with the
20° N, of W, pyrites. quartz, with large erystals |Gride, 3 feet
of white felspar. R., G.A
On separating from the Guide
E., the lode is larger, and the
tin ore much more plentiful.
Noon Reern| 24, | W.70° |2 feet.JConfusedly crystalline quartz,
GUIDE, felspar clay, and earthy red
20° W, of N. iron ore.
47. | E. 770 [1.5 ft|Idem; with a vein of green
fluor of 12 inches wide.
It accompanies Lane lode, and
stands on its W. wall for 50
fathoms, bearing 40° N, of W.

¢ [ am in

formed that Spearn lede is, in this spot, heaved 2 fathoms R., G.A.
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WHEAL PENWITH, PARISH OF SAINT JUST.

Appearance and Composition. Appearance of Rock.

_ Name and [Depth. :
Dtn. of vein,| fms. s B
14. |8.56-60°| 6 in. |Quartz, earthy brown iron ore, felspar clay, cop-|Granite very coarse grained, basis of felspar
per pyrites, vitreous, and black ores of copper.[ quartz and mica, with numerous large por-'
phyritic crystals of white felspar.

LoDE,

25° 8. of W,
W. divided into two veins, of which the N. one

dips the faster, and they therefore unite in
depth. The N. branch contains many small

ep
hollows lined with the green carbonate of
copper.

1X L




BOSCASWELL DOWNS MINE, PARISH OF SAINT JUST.

Dip.

Size.

Appearance and Composition.

Appearance of Rock.

Guide.

E. 84° |3 feet.

E. 70° |2 feet.
E. 84° | 8 feet./Confusedly crystalline quartz, chlorite,

E. 72° (2.5 ft.|Earthy brown and red iron ores, quartz,

E. 76° (1.5 ft, Quartz, schorl, chlorite, and earthy red

E.62-76°2.5 ft.

E. 84° |2to 4
W.74° |1 foot.

E. 70° |1.

E. 70°

E. 80° 1.2 ft,

feet

S

Quartz, earthy red iron ore, and oxide

On each wall a vein of chlorite, and

Dark brown felspar, chlorite, crystal-

Ferruginous felspar clay, chlorite,

5 ft.[Confusedly crystalline quartz, earthy

1.5 ft.[Quartz, chlorite, schorl, and ferrugi-

of tin.

Idem, Idem, with large porphyritic crystals

felspar clay, earthy brown iron ore,
oxide of tin, and friable quartz, all
irregularly mixed.

and a little oxide of tin,

iron ore.

quartz ; between them quartz, earthy
red iron ore, and a little oxide of tin,

and iron pyrites.
line quartz, and oxide of tin.

quartz, and oxide of tin in abundance.

red iron ore, and oxide of tin,

Oxide of tin, chlorite, and quartz, with|Coarse grained, with many large

rather a veined structure,

nous clay.

Granite, quartzose, with pale and

Fine grained, very quartzose.

Coarse grained, with very large erys-

Coarse grained, decomposing, with

Basis of green felspar, quartz, and

Fine grained, quartzose ; the lines of}

buff felspar, and white mica.

of green felspar.

tals of brown felspar, and schorl
in abundance.

large crystals of felspar, and nu-
merous small cavities lined with

schorl, and quartz,
Idem.

mica, with numerous large crystals
of buff felspar,

structure are parallel to the lede in
direction, and when they dip to-
wards it, it is rich in tin ore ; when
from the lode, it is poor,

crystals of green felspar, rather
tinged with iron,

Decomposed on E. wall white, and
on the W. reddish brown.

Name and |Depth.
Dtn. of vein. | fms.
L‘O.DE, 26,
. 240 Wl Of N‘
56,
66,
82,
a6,
116.
126.
136.
146. \
156.
GUIDE 26,
30° E, of N.

S.E. 84°

1 foot.|Crystalline quartz, jaspery iron ore,

specular iron, and veins of decom-
posed granite, and of felspar clay.

Quartzose, white and brown felspar,
and pale mica.

The Guide bends
a little towards the
direction of the lode,
and intersects without

heaving it,
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Deposits of Cornwall and Devon. 15

BALLESWIDDEN MINE, PARISH OF SAINT JUST,

The conrse or bed of rock which is called the
lode, bears about 30° N. of W, and dips 8. 60-80°;
it is composed of ill-defined and confusedly mixed
erystals of felspar, quartz, a little white mica, and
some schorl, among which considerable quantities
of oxide of tin are irregularly distributed. This is
worked from 12 to 30 feet in breadth, and it is
traversed by a great many small veins which have
a general coincidence with the mass both in direc-
tion and in dip. These are frequently mere lines
in the rock, and but few of them are more than
3or 4 inches wide; they consist almost entirely of
axide of tin, quartz, and schorl, and are generally
very rich. They frequently divide, reunite, and
possess all the ordinary characters of /odes, and the
cavities with which they abound are lined with
minute but perfect crystals of oxide of tin.*

The contiguous granite is a very coarse grained
basis of felspar, quartz, and white mica, with numer-
ous large crystals of white felspar; these gre here
congidered favourable indications, contrary to the
goueral rule of the district, which gives a preference
to that mineral, when pink, brown or buff coloared.

Both the veins and the granite are traversed by
lines of structure, which bear about 20° W. of N.

' Captain Jawes Wall, to whom we are indebted for tho discovery of all
% 1are and guricus miverals of this district, has detected & fow very small
erysials of the sulphuret of Lismwth among the tin ore of this mine.

YOL. V. D



16 W. J. Henwoob, on the Metalliferous
THE SAINT IVES DISTRICT,

Is bounded on the north by the Bristol Channel,
on the east by the Hayle River, and is contained
within an area of about nine miles; having the
town of Saint Ives at its north-eastern extremity,
and comprizing the parishes of Saint Ives, Lelant,
and Towednack.*®

The tract in which mining is carried on, consists
generally of upland heaths, occasionally rising into
cairns of considerable elevation, whose declivities
are covered with enormons masses of granite, evi-
dently sn siit;, but separated from the subjacent
(parent) rock by disintegrated granite, which is
often many feet in depth., This district is granitic,
except towards the N.and E., where it has a nar-
row border of slate on the sea coast.t The granite
is generally very coarse grained and porpbyritic, of
which structure good examples may be seen in the
loose stone hedges which eunclose the few small
patches under cultivation near Halse-town; and
wherever much of the surface is exposed, a remark-

* For convenience I have included in this district the United Mines which
are in the parishes of Movvah and Zeonor, and Ding Dong in Madron and
Gulval ; for although not within the limits here described, they are sitnatod
in the same granitic range, which extends from the Land’s-end to Saint Ives.

t ‘¢ From the head land nearly opposite the Carrecles to Saint Ives’-bay,
“ the kilias rocks prevail without interraption ; but the denuded service is in
¢ one or two instances sulficiently near the central mass to be iraversed by the
“ yeins of granite.”—ProFesson Sepewick, Cambridge Phil. Trans. 1. p. 5.

¢ From Polmear to Saint Ives, this formation (the alate) as may be seen by
& reforence to the map, is wtill a mere border, lining the ghore, In no place
¢ doea it extend into the country so much as a mile: in one point (Wicea) a
* littla to the eastward of Zennor church, it scarcely conceala the fandamental
¢ rock.””—Dx. Fornge, Cornwall Geo, Trans. 11, p. 350, & pl. 1.



Deposits of Cornwall and Devon. 17

able uniformity in the positions of the large crystals
of felspar is observable. In the more elevated
points of the district, this rock, although still coarse,
is not 8o much s0 as in the lower grounds; and, pos-
sibly from being more quartzose, it has yielded less
to atmospheric and other decomposing influences.

At Bedlam-green, about a mile W. of Necledrea,
in one of the small glens which unite at that village,
there is a formation of talcose granite (protogine)
from which chking-clay is extracted; its extent and
direction are unknown, but an excavation of about
600 feet in length, 50 or 60 feet in breadth, and
from 10 to 15 feet in depth, has been made towards
the 8.W. The rock appears to consist of white and
yellowish green felspar, (almost entirely decomposed)
pearl-white tale, and quartz, containing also numer-
ous small masses of schorl. It is traversed by many
little irregular veins of quartz, often abounding in
schorl, and sometimes in felspar.®

The passage from the granite to the slate series is
gradual. The former at first becomes fine grained,
very quartzose, and contains numerous patches of
schorl. 'This character shades off into a mixture of
quartz and schorl only; which is then suceeeded by
varieties of felspathic rocks, abounding in some

* In the china-clay worka near Saint Auatell, the clay quickly and entirvely
falls down whilst the weather is fine; but during rain & moeh Jonger time is
mquirad for its anbsidence, thip is accelerated by the nddition of a solution
of alum in smmall quantities. In this district, however serene the atmos-
Phere, the liquid always remaing tarbid; but the effects of alum have never
been tried.

The modes of purifyivg and preparing china-clay have been described by
Professor Sledgwick, Cambridge Phil, Trans. 1. p. 104; and in more detail by
Dr, Bouse, Cornwall Geo., Trans. 1v. p. 397,

D2



18 W. J. Hexwoob, ox the Melalliferons

places in hornblende, in others, with actynolite,
and mixed with small quantities of some other
minerals. These have been already described in
the last district, and some of them are compact,
whilst others are slaty and dip towards the N.E.

The actual junctions can no where be seen at the
surface, but in the rocks which occur between
Knill’s monument and the sea near the Providence
Mines, the nature of the transitions may be clearly
traced.

The joints or lines of structure in the granite are
well exposed at Halse-town, and on the craggy
summits of Trencrom, Trink, Rosewall,* and Pen-
beagle; and in the slate, in the cliffs near Saint Ives,
and on the beach towards Lelant church. One
system of these planes bears between (true) N. and
N.E.; but a second series with rather more con-
stancy asirikes about 10° 8, of W,; whilst a third,
sometimes appears at from 20° to 30° N. of W.
There is, however, no great constancy in their
directions, for especially in the same mass of slate
the frequent intersections of innumerable smaller
joints occasion much irregularity and apparent
curvature; and in the granite of the same caim, a
difference of from 15° to 20° in the bearing of the
structural divisions is by no means uncommon.

The directions of the lodes are rather to the N.

* ]t ie not very generally knowa that there Is & Logen-rock on the easters
sammit of Rosewall hill, It is & wedge-shaped mass, decomposed on the
odges, ahout 13 foet loag, 6 feet wide, and 4 feet thick at one end, but dixin.
ishing to 6 inches st the other. Its weight may be estimated st twelve toos,
ard it is esaily set in motion by the hasd.



Deposits of Cormwall and Devon. 19

of E., and S.of W.; and of the cross-courses® within a
few degrees of N.& 8.; having, withia certain limits
an approximation to the sirike of the jointed struc-
tures of the rocks. The phenomena which accom-
pany their intersections, also more nearly resemble
other parts of Cornwall, than those already described.
As the veins which are worked in the granite are
for the most part productive in tin ore; and on the
contrary those in the slate more rarely containing
tin, abound in the ores of copper also;} it will be
evident that tin is the staple product of the district.
But besides the regular and more usnal deposits
of metalliferous minerals in the Jodes, this neighbour-
hood affords them in other and very different modes
of arrangement. At the Saint Ives Conmsolidaled
Mines a string or vein of tin ore, mixed with quartz,
chlorite, and copper and iron pyrites, falls off from
the Jode towards the S. in a manner, I believe, guite
unexampled in Cornwall, but which, I presume, may
have some analogy to the pipe veins] of other mining

% Tn this district the cresm-cowrses are calied frascns.

t Pltch.bleade (oxide of uraniam} ooours in great abondance among the
copper oresi of Wheal Tremwith, and was long carefolly collected, and thought
tobe black copper ore. The low prices obtained for the ores with which itwas
mixed, sod the iwferiority of the metal they yialded, equally disappointed the
miner and the copper-smelter; until a specimen of the copper was exemined
by Mr. Michell of Calenick, and foand mixed with titanjom in & metallicslate,
‘The ores were then inspevtad, and pitch-blende being discovered among tham
it nafnye and prejudice to the copper ores were oxplained to the workmen,
by whom it has beem, of course, since rejectet. Was there ever an inptance in
which an acquaintance with Minemalogy and Chemistry would have boen more
oseful?

$ Forstes, Section of the Btrata from Newoastle-upon-Tyne o Cress-Fell.
Dola Beoke's Gaclogionl Mannal, (Sed od, 1638) p, 492, Bakewel’s Intro-
dnation to Seology, (4th ed. 1539} p. 434. Professor Phillips, Article Grolegy,
Eacyclo. Motro,, v, (M. & A.B.) p. TTL, and Illostrations of the Geology of
Yorkshire, paat 11, p. 36.  Burr, Mining Review, 021, p. 205,



20 W. J. Hexwoov, on the Metalliferous

fields. In Balnoon the distribution is, perhaps,
even more unusual ; for besides occasional enlarge-
ments of the lodes from a few inches to 30 or 40
feet in breadth, there are still larger masses of tin
ore wholly unconnected with any vein, and sur-
rounded on all sides by an extremely hard and very
coarse grained granite® These are discovered
almost by accident, for I have known more than
one of them found by extending the excavation
where there existed no other indication than a mere
joint in the rock, which contained no mineral, and
was perceptible only from the slow oozing of a
minute quantity of water between its faces,

The ores in all well ascertained cases, dip east-
ward, towards the slate.

The only excavations extended beneath the sea
are at the Providence Mines, in which there is a
considerable influx of salt water at the 32 fathom
level :4 in all the other mines in this district, the
quantity of water is but small.

Wheal Union and Wheal Reeth are situated near
the summits of Rosewall and Trink, Wheal Tren-
with near and parallel to a deep glen, Balnoon and
West Poldice are intersected by small vales; all the
other mines are on gentle declivities.

* Mr, Hawkins, Cornwall Geo. Trans. 11, p. 81. Dr. Boase, Treatise on
Primary Geology, p. 191
t *Huel Providesce Copper Mine (not now at work) isthe first which cccurs
" on the north coast, it is sitoated between Saint Ives and Hayle, Here there
* are two levels at the depth of 24 and 33 fathoms uoder Ligh water mark,
¢ both of which are driven about 20 fathoms under the sca. The water was
“ not selt, and the workmen could scarcely hear the noise of the waves.”
’ Mg, Cakns, Cormwall Gee. Trans, I1. p. 344,



NG MINE, PARISHES OF MADR

ON AND GULVAL.

(Pr. II. Fir6.2-3.)

DING DO
Nameand [Depth.| pyp | Size. | Appearance and Composition. Appearance of Rock. Bussa Trawn. | Bucka Trawn.
Dta, of vein, | fms.
Domriiiacs] 19. [5.73-80°P in. wiQuarts, cblorite, schorl, and oxide|Granite, green and pale bro
30% 8. of W. sft. | of tin. . felspar, quartz, and dark mica.
. N, —  [Split into several branches, quartz, o:rse I};d, porphyritic, and| Lode heaved and)
70-76° schorl, and felspar. ecomposing. not seen E. of|
L to| W. Bussa Trawn, Quartz, Quartzose, and very hard, open- Lode divided but
”tl.;.‘l;; ' 50. ﬂ-’:.ﬂ 4:"“. scl::rh felspar and oxide of tin. i:fe in joints parallel %o the|not heaved.
= =4 L5 ilf.l. E. of :lhmm Idem. On b:g
proachin e Trawn on
¢ sides, th% lode became smaller,
and more like the rock in com-
position. : L
57. -— _ |B. Two veins of quartz, felspar,|Fine grained, green felspar,
and schorl, with a little oxide of] quartz, and schorl, decom-
tin—both dip N. posing.
— Il:’T 77¢ |2 feet./Quartz, schorl, and oxide of tin.
L
S B o Bl L
Three veins of disintegrated gra-
nite traverse the lede, two of them
simply intersect, but the third
heaves it 4 fathoms R. to the
G.A.: this vein bears N.W.,and
dips E. 62°.*
65, N. [1 foot.|Chlorite, quartz, schorl, and oxide Fine grained, pale bufl felsparyj.......ocoee.- Lode heaved 1,
s ' G8-850 | of tin, with' uﬂ.’uﬁjmﬂ 'rqu?uw!uﬁhmqmduuu A fathoms, =
pale mica.
70. N. |2 feet|Decomposed granite, abounding in|Coarse grained, porphyritic crys-
82-88% schorl: walls very smooth. tals of felspar, and white mica
in abundance.
80, P. |1 foot.|Earthy brown iron ore, chlorite, Coarse yrained decomposing,
and oxide of tin, pale buff felspar, large quan-
tities of schorl, and a little
dark mica.
85, P. |2 feet/B. Schorl, quartz, and decom- N. wall, brown felspar, dark
posed granite, a vein of earthy| mica and quartz.
brown iron ore on S. wall.
S.side, pale buff felspar, quartz,
and a little schorl.
Bussa 44, | W.52° [2t04'S, Walls smooth; quartz, schorl,|White felspar abundant, and
TRAWN, feet, | and earthy brown iron ore. confusedly crystalline, quartz,
33° W. of N, and dark mica, but both
sparing.
There are irregular masses ©
fine grained quartzose gral
in gome L
60. ‘vt SfBei. Nl Idﬂm-ooapo-4----.-...----’00““3 miﬂed soﬁm’l ud
45-50° quartz, both very distinctly
crystallized ; felspar decom-
posing.
57. w. | 4 in. |Quartz and schorl.
47-54°
G5. w. |15 ft Idem.
44-52° :

© Mr. Hawkins, Cornwall Geo. Trans, 11. p. 241,

4 Mr. Carne, 1dem, p. 94.
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UNITED MIN IS

- PARISHES OF MORVAH AND ZENNOR

Appearance of Roclk.

Quartz, and schorl, disintegrated/Granite, rather coarse grained, and

confusedly crystalline, with many
large crystals of white felspar.

Fine grained, porphyritic, with large
quantities of schorl; joints N.W,
and S.E.

Name and |Depth. - . ;
Dtn, of vein.( fms. ’ Dip. | Size. Appearance and Composition. /
E 28, | N.W. |3 to 20 : )
5501"%11 of S. 60-70° [inches.| granite, iron pyrites, and spots o
. oxide of tin. _
40. | N.W. |6 to 18/Quartz, and schorl; chlorite, and
70-78° linches.| oxide of tin. Disintegrated gra-
nite, schorl, quartz, pink ﬁ.elapar,
and earthy red iron ore in the
Joints, :
50. | N.W. |4to 18{Idem: a vein of clay on each side.
0-80° (inches. " ;
60, GN,W, — |Idem; spots of oxide of tin. W.,
70-80° a vein joins it from the 8., and the
‘ oxide of tin becomes abundant.
NorTn 28, | s.w. | 8in. |Quartz, schorl, and mica ....... a'e
CouRrse 50-60°
40° N.of W.| 40. [N.W.60¢[L foot./The North course approaches the
direction of the lode, Quartz,
schorl, and oxide of tin,
50. |S.W.70°8 to 10 Quartz, schorl, and granitic clay.. ..[.
inches.
60. | S.W, 4to 8 Quartz, earthy red iron ore, and
50-60° |inches.| granitic clay.
TRAWN, 28. | 8.W. | — |(Branches, and irregular masses for
40° N,of W, 10 fathoms wide, of quartz, and
' fine grained decomposed granite;
between which were traces of the
lode.
40. | S.W. |2 to 3 [Disentegrated granite, with smallf..
fms. | well defined crystals of felspar and
many veins of quartz, all dipping
50, | S.W. |2 fms.|Decomposed granite, and veins of
48-60° quartz,

fs fEBEg e

L R . .

I I A

ooooooooooooooooooooooooo

Fine grained, with numerous small
crystals of pale buff felspar,
Idem : schorl abundant; joints N.W,

and S.E.

............................

Lode intersects but does
not heave the N, course,
N. course cuts through
the lode, and heaves it,
5 feet R., S.A.

Lode intersects N. course
and heaves it, 6 inches
L., S.A.

N. course cuts through
the lode and heaves it,
6 inches R., S.A.

.{Lode heaved 4 feet R.,

S.A.

Lode intersected, Lut not
heaved,

AIX 299,
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WHEAL UNION, PARISHES OF SAINT IVES AND TOWEDNACK.

Dtn. of vein.

Name and [Depth. Dip. | Size. l Appearance and Composition, Appearance of Rock, Wheal Gwens Lode,

fms.

22, [S.86°-P.| 10 in. Quartz, schorl, and oxide of tin... ’Granite, very coarse grained, with

Lode heaved 6 fms, R., G.A,

4 fathoms -

Lode heaved 6 feet R., G.A,

WhEAL
Gwens Lopk, numerous large erystals of white
15° 8. of W, felspar; all which dip N., but

at various angles.
30. N. 6 in, |E. of Trawn. Quartz, schorl, and/Fine grained, with some crystals
§2-86° decomposed felspar, of pale pink felspar,
— [S.82-84¢ 4 in, |W. of Trawn. ldem.
48. |S.84-86¢) 10 in. Walls smooth; quartz, oxide of/Grain moderate, small crystals of|
tin, and earthy red iron ore. white felspar, in a basis of fel-
spar, quartz, and dark mica,
53. |S.80°-N.(6 to 12 Oxide of tin, felspar, and quartz,/Idem, except that the crystals of]
83° |inches. with traces of chlorite, felspar are larger.
63. [N.84°-P| 7 in. Oxide of tin, quartz, chlorite, and Coarse grained, many large Crys-
a little schorl, tals of white felspar.
—_ N. 1in, |Quartz, and schorl.............. Fine grained, with masses of dark
48-56° mica and spicule of schorl;
traversed by veins of fine grain-
ed schorl rock,
TRAWN, 22, | S.W. (8 feet,/Granite coarse grained, and Withls....vvesssrsseissn,.s cavesies
40° N.of W. 48-73° many large crystals of white fel-
spar. It is divided from the
Country only by joints filled with
felspar clay; and the compo-
sition of both is exactly similar,
30. |S.W,73°6 feet, Idem. .............................{Mrbmrm‘-l fms. 1 foot R.,
3.A.
Trawn divided into three branches. |
43, |S.W.48° 6 in, |E. branch. Granite like the adja-|. voren|lode heaved 1.5 foot R,, G.A,
cent rock. '
— |N.E, 72° 8 feet. Middle branch. Tdem, VBRI 0 0% o 1n huvisn ain son B oot asehoh | 8 feet
quartzose.
— — — |W. branch. Tdem. AT e g R e A et R e
in three or four veins, all having
smooth walls of clay, marked
with striee, inclined 8,E. There
are traces of the lode in spots
through the Trawn.
WESTERN 22, W. (20 fms.|Fine grained granite, decomposed;lessssesueen s vernensenennsss

TRAWN, with stones and traces of the lode

E)h. unseen, through it.
o

A4X v,



u‘n IVES CONSIOETDATED MINES FANISIIOF SAINT EVES CPF. FF. Frw, i

- ey Inf Apprarnm s bad (cmprwlew. A pyprarance of Reck. 'au-hmd Lade.] Perran Lode.
— N ——
s N, o bW, Quarts, rod felapar, -nh;omu- m-mpumd porphy-
re.sgc 2.0 red jrom ore, irvm pyrites, ritic, basis greemish-brown

felspar, and quarts; with

hmn-jmhd'whu fel-

spar, and a little dark mica.
8. 79% |4 feet.|W, Quarts, and schorl, with Idem.

- llﬂhhﬂpymu.ulonde

- l—uﬂ-&l w.d&ol‘mmgmmdwmofm

osde of Un.

o Trasen, t into three branches,| felspar, :]h
com of quartz, schorl,| mica; wi mylugecrys-
y red iron ore, and a little] tals of white felspar.
oxide of tin.
— |IN.S0° tol 4 feet. |E. of the same Trawn, one i Idem.
8. 18° quartz, schorl, earthy red an
hmwnimnom,udoxideofﬁn
78, —_ — ne of the o zhdfic&rhuc,'mmgmncd with large crys-
known as Williams’s lode, is here| tals of pink felspar.
connected with the Standard, by

small pipes, strings, or fibres, o

no great thickness, and entirely)

surrounded by granite, excep

at the ends.

—_ — |W. The Carbona strikes off to- Idem,
wards the S.E.; and is at it

Junction with the lode not more

than 4 or 5 inches square ; it :

enclosed by the granite, above

72-87° and 1- ~N

1, and a Iiu.l =)

quartz. S

95, | N.86° | G in. |Quartz, earthy brown iron ore,/Coarse grained, large crystals Ny
and oxide of tin. of white felspm-

— | 8. 80° | 1to (W, Quartz, chlorite, felspar, and Felspar pink, and the crystals H

.5 ft oxide of tin. dip E; the plates of mica -

mmyh.rga. g

— [8.62-87°6 to SE. Quartz,schorl, friable quartz
feet. mtbybmimore. spols
of oxide of tin,

105, N. 12 to 6iE., Idem: in one place & small
76-87° | feet. | bunch of vitreous copper ore.
—_— —_— 1to |W. Quarlz, earthy brown iron|ldem; some of the crystals of

1.5 ft. om,alilﬂeoxidaoftin,and pl.lehuﬂ'felspar
few of disin
115. |N.82°tofl.5 munm wm
S.WP :feﬂ.
125, (S.82°-P.IL.5 t0|Quartz, schorl, earthy brown lmnkather finer grained,
_ 4 feet. m,mdnlitueo:ideo{hn ina some distance on m&:d‘:'ﬂr

ﬂhn(ﬁhprchg,ndmnnl of the lode, quartz, earthy
quartz, brown iron ore and mica.
135, [S.78-82% 1 to |Chlorite, quartz, schorl, and a lit-|Coarse grained, large crystal

1.5 f.] tle oxide of tin, of white felspu. lines o
© aov N, of W.
to |Quartz, schorl, brown felspar i, the crystals of
i 2&2\“@5&& all dip N. Ry
959 8. of W.| 125. | N.80° | — 1dem. -.
W. 15“ Du\nm‘d u' D :
68-84° -:»f.m [fns.
w. o— Im h m LA N RN
68-T5% mdpmbmm
S.W. to 8 Disintegrated granite, ill[.lllﬂ- .................... The three veinslLod .
:.1:::3 . k“ -~ il 8 vein e heaved 4.5
we S,

Mid,—8.5 —
N. — 6—
&'0 ’h M AR L R T RN T R ] --.Sfm& R.’ G.& ﬁiflﬂlﬂmsn.,
G

* See page 21 of this Volume.
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Deposits of Cornwall and Devon. 21

It is, I fear, hardly possible to give a clear de-
iption of the extraordinary deposit of tin ore
hich is connected with the lode of the Saint Ives
onsolidated Minee, and has obtained the name of
Carbona® 1t joins the Standard lode at the
pth of 78 fathoms, and at the junction the con-
ing surface i8 not more than 4 or 5 inches
uare. From that place it has been worked per-
ps 120 fathoms in a south-easterly direction;
ntil, tending continually downwards, it reaches
depth of nearly 100 fathoms. Its greatest ver-
ical extent is about 10 fathoms, and its largest
width is abont the same; but the average dimensions
nay be 4 fathoms high, by 10 or 12 feet wide, It
hns a dip varying from 45° to 80° towards the S.W.;
tnd its bulk is suobject to extreme irregularity.
(M. I1. Fig. 4-5-6.)

It exhibits few of the usual characters of a lode,
ait is bounded above, below, and on either side,
by the ordinary granite. It is chiefly composed of
felspar, quartz, schorl, and oxide of tin, very irre-
gularly aggregated; but in many parts contains
fuor (which the lode does not) chlorite, common
' @d blistered copper pyrites, iron pyrites, and here
&d there traces of vitreous copper ore.

* This terms, as far aa I can learn, ves frst applied to & somewhat similar
deposit, which was many years ago discovered in Rosnvall- Hill Mine. Itis
W used in this district to designate the, here, not uausal cocurrence of tin
min jrregular monses which do not possess the genernl characters of ledes.
Te prevalapt opinion that it was & canf tenn used by the miners and has no
- Gskite meaning, is probably correct. Some, howersr, pretend to trace its
deivation froxs the anclent Cornish languege.

YOL. V. )



22 W. J. Henwoon, on the Metalliferous

About 80 fathoms from the lode, it falls in with
the Middle Trawn, and takes the direction of that
vein. They continue side by side for 25 fathoms,
the Carbona standing on the west. The Trawn
then contains stones resembling the substance of
the Carbona, and in a few fathoms further the dis-
integrated and very felspathic granite of the former
is gradually and entirely replaced by schorl, quartz,
felspar, and oxide of tin, and other minerals which
occur in the Carbona; whilst their joint direction
still continues that of the Trawn.

At length the Carbona takes a bend and goes off
at right angles, towards the N.E.; whilst the Trawn
continues its original direction, and becomes more
and more granitic; and although it for some
fathoms still retains some traces of the mineral
composition of the Carbona, at last it re-assumes
ite usual disintegrated and felspathic characters.

Immediately east of the T'rawn the Carbona
increases to enormous dimensions, and is woxked for
ot least 10 fathoms in length, breadth, and height.
The scattered lights, the great number of miners in
their soiled and torm, working dress, the. pillars and
beams of wood which support the roof and walls,
and the rock lining this vast cawery, all dimly dis-
cerned (at intervals) by flickering and uncertain
gleams, produce a most striking effect.

From this. large wmass shoots, branches, bunches,
and other irregular protuberances strike off in every
direction; amd wherevex there: iz an unusual en-
Iargement of the Curbona, such is invariably found




Deposits of Cornwall and Devon. 23

to occur at the crossing or union of two or more of
these, which may be called its limbs. Some of them
bear about E. and W., and {wo of them are desig-
pated Williams's and Kempe's lodes,and bave rather
more resemblance to the general characters of veins,
than are usual in the Carbona. But these, for the
most part, are cut off by the granite above, below,
and at either end ;% and these abrupt terminations
are frequently not even on joints of the rock. Some
of these pipes or bars, of a few feet in breadth, pass
off diagonally from the main body, and when follow-
ed lead to other strings bearing sometimes E.and W,
then changing (through all intermediate diredtions)
to N.and 8.; but which are also cut off by the
granite in every case. These sirings again send off
thoots, which alzo often open into short vein-like
masses ; and these may in their turn throw off irre-
gular Bunches, or shoots, both to the Carbona and
to its subordinate branches.

Throughout, there is a gradual transition in min-
eral composition from that of the granite to ‘the
Carbona. It is dlso worthy -df remark that the
composition of the Carbona is Hke that of a lody, in
al least one most important feature, and seems
equally to ‘depend on the-nasure of 'the contiguous
rock : for where the granite is coerse grained, with
hrge crystals of white félspar, there is but little
oxide of tin in the Carbona, which on the eontrary

¥ SBome very slight traces, however, of Willioms’s lode approach the
Banderd lode it 89 fathoms from the surface; but they are not seen either
thove or below that spot.
E2



24  W.J. Henwoob, on the Metalliferous

abounds with it where granite is more uniform in
its aggregation, and the felspar piok or pale green.

The whole may be described as forming a net-
work of pipes, sirings, branches, shoote and veins,
converging into one grand trunk, which extends to
the 8.E., dipping about 1 in 6, and is on all sides
surrounded by the hard granite, but no where
reaches the surface.

BALNOON MINE, PARISH OF LELANT,

Has been from time immemorial remarked for the
apparently irregular and capricious distribution of
the tin ore it affords. This however is not exactly
like that of the Carbona in the Saint Ives Consoli-
dated Mines; but has a greater similarity to the
ordinary characters of veins.

The Goath vein bears about 35° E. of (irue) N,,
dips N.W. 50-70°, varies from a few inches to 30
feet in width, and is composed of greenish-grey and
pink felspar, and quartz, both in a compact and
irregularly crystalline state,* together with mica,
schorl, and in some parts, large quantities of the
oxide of tin.

Its productiveness appears to depend on its inter-
section by numerous small veins which seem to run
in almost every direction. These are very rich in
ore when in contact with the Goath, but if followed
are soon found to dwindle to mere strings, and some-

* Where the oxide of tin is abundant, the edges and faces of the felspar
erystals are imperfectly defmed.
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times to entirely die away in the granite. Some
scem to keave the Goath, and others are mere pipes
or floors, and do not extend either above or below
the point where their presence enriches that deposit.
Indeed the Goath itself is often intersected by
joints of the rock, and frequently even displaced
when neither joint nor vein intervenes to cut it off.
In such cases it apparently terminates in the hard
granite ; and yet it is sometimes re-discovered by
the oozing of water through the joints, and at other
times by the perception of a slight difference in the
composition of one part of the rock when compared
with the portions adjoining.

The Goath resembles a lode merely in its de-
scending from the surface with some seeming con-
tinuity to about 35 fathoms in depth, and for 100
or 120 fathoms in length, and also in its prevailing
strike and dip; but at the bottom, as well as at
both ends, it is cut off by the hard granite.

North Vervis lode is very similar to the Goalh,
It is visible near the surface for a considerable
extent ; and indeed, in the shallow part of the mine
its termination has never been yet seen in either
direction ; it bears about 30° N. of (true) E, and
dips N. 50-80°. Its dimensions vary exceedingly,
from a mere siring to 30 feet in breadth, and these
changes often take place within a few feet. Its
composition in every respect resembles that of the
Goath ; as both are affected by the nature of the
containing rock ; and are most productive when the
rock consists of a basis of greenish felspar, quarts,



o6 W.J. Henwoob, on the Melalliferous

and mica, with embedded erystals of pink felspar;
whilst the reverse occurs when large porphyritic
erystals of white felspar abound in the granite.

The North Vervis lode, however, in the deeper
parts seems to have a limit both on the E. and on
the W. At 60 fathoms deep, although it widens to
20 feet for 10 or 15 fathoms, then contracts to but s
few inches wide for 6 or 8 feet, and again enlarges
to 30 feet in breadth for 10 fathoms; yet at 80
fathoms deep it is at last completely surrounded on
the ends, sides, and bottom, by the bard granite,
without leaving the slightest trace of its further
existence in any direction.

It is by no means easy, if indeed it be possible,
to convey an adequate idea of the irregularity of
these formations: and I fear it iz vain for me to
hope that the description I have here attempted
will answer any other purpose than to show that
they have but a remote resemblance to lodes, or to
-any other kind of deposit in which tin has been
hitherto found to occur.



WHEAL TRENWITH, PARISH OF SAINT IVES,

23° S.of W.

Name and |Depth. . ri
Din. of tein-’ fns. { Dip. | Size.| Appearance and Composition. Appearance of Rock. ’ North Branch. {Sonl,]; Branch.
Lopg,* 25. /S.658-76° 4 to 8 |[E. Earthy brown iron ore, alul;,Greenstoue, homogenous mix-

35,

inches.| vitreous and black copper ores,| ture of felspar and horn-

| Walls smooth. blende, opening in angular

|. blocks, with traces of cleay-
age.

| E. of Trawn, one vein; W. of it,/Rather moreslaty; but insome

two ; still further W, these re-| spots almost wholly felspar. ’

unite.
N.48° to, 4 in. [E. Decomposed slate.
8.71° |
— |8 feet. |Quartz, slaty matter, oxide of tin,
mixed with vitreous copper ore,
and pil‘.l:h~blend:;+
N. 56° | 10 in,[W. 8. branch. Vitreous copper
] ore, copper pyrites, a little
quartzose slaty matter, and traces
of red oxide of copper.
S,72-78° 1 foot,|W. N, branch. Copper pyrites,
vitreous copper ore, and quartz,
. |Aline|E. Slaty clay, opening in very
58-84° toldin, curved and striated joints.

Deep green, compact, and open-
ing in very large blocks.

Idem.

1dem,

Deep bluish-brown, homoge-
neous.

per ore.
— |8.68-80¢| 6 in, |W. N.branch. Farthy red iron|Greenish-brown, and traces o
ore, quartz, and slaty matler. a slaty cleavage, dipping N.
N |1 |E Ta0m.coesoseovescnansasse Slaty cleavage dip N.E. about
L=

20°,
— | 8. sge |4 feet.|Vitreous copper ore, and a little|Compact, and homogeneous.

every direction
of quartz, with spots of vitr
] 5“:;” L QOPPEr PIriss
_N?M - ‘. T

containing copper pyrites.

E. Quarts, earthy brown iron
ore, and vitreous copper oOre.

Quartz, and earthy brown iron ore. Reg, Eflm’tdip of cleavage

L, 24°.

_ l8in.tolW. 8. branch. Slate, quartz(Bluish-green, slaty, dip o
1.5 ft| vitreous copper ore, and a little| cleavage N.E.30°, traversed
iron pyrites, by many veins of quartz;
and in some places contain-
ing small varieties lined with
minute crystals of vitreou

Tdem.

uartz,
N. |[6in, W? N.branch. Slate,and quartz.[Traces of a slaty structure.

J—

— N. |2 feet.|— — Slate, quartz, and
65-78° vitreous copper ore, mixed with
a little copper pyrites.
75. . |4 w8|E. Slaty clay, quartz, and earthy|Fine grained greenish-brown,
79-89e \inches| red iron ore, opening with nu-| with a slaty structure dip-
merous curved and striated faces.] ping N.E. 10-18°,
85. IN.76° tol6 to 12(Quartz, slate, and earthy red iron Tdem.
8. 80° |inches,| ore.
95. |N.70° tol6 to 12 Idem. Idem.
§.82° linches,
105 N. |6Gin. 1dem. Fine grained, hard, opening inf
82-86° angular blocks, with earthy
red iron ore in the joints,
Teaws, | 25. | W.60° [12fms.Slaty matter, and earthy red iron Greenstone, compact, and ra-|11 fms. R.,G.A.[ 4 fms, R.,G.A.
30° W.of NJ| ore, ther decomposed.
85. e W.s 6 feet. [Slaty matter and a little quartz. ..|Deep green, compact......... 9 fms, — 5fms. —
0-78°
45. | W. |4feet, |Quartz, and slaty clay.e.overernsfonnnnn Seanies assvaaseinh 14 fms, — |11.5fms, —
I L e
. . B8 . side; a t many veins of n, cOMpact cus.v....ll fms. —
50-80° quartz’, tw%ml?eet wide ; the re- s i
mainder decomposed slate, in
which however there are no
o | w. |1 W ke veime of i
o . |W, side, veins of irregularly crys-|Dee fine grained, with|Heaved how far?
50-68° talline quartz ; the E. portion, ol?scgur::n’tmceagr:f a’sla?; !
slaty clay. cleavage,
15. W. 8.3{ms Idem.
i \ 53-T0°

* Eastward there is but one vein ; but westward it is divided into two; which in some pl ;
t Bee note on page 19 of this Volume. ? places again unite,
3 Dr. Forbes, Cornwall Geo. Trans. 11. p. 264.

— — e
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WHEAL REETH, PARISH OF LELANT.

Dzu:re :;ﬂ Dﬁﬂg"h Dip. | Size. ’ Appearance and Composition. f Appearance of Rock.
i in. | Disinteg ite jcaceous, and oxide/Granite, conrse grained with large hyritic
;i“guh?% 25, [N.72-80°| 14 in Djztl'n:f:.?ted granite very mi y "1 gl;_tgls of pink fals;’fd; in a basis o}m.
° e i ish felspar, quartz, and mica,
5. | N.70° [8 to 12 Quartz, chlorite, oxide of tin, and vitreous cop-/Confusedly e stalline felspar with a little
) inches. ore in a b&;qsis of dark mica. ! & qtl;artsé;;'u;le m%i A edenivyiailis
ins; the N, artz, chlorite, mica |Rather
105, | 8.80° ggau T‘::hz?ltsand gxide(::;‘at’iu:].u , ¢ , mica, crystals of white felspar ; in a basis of pale
: green felspar, quartz, and mica.
- k.'m-m 1 to 1.5/S. branch. ldem.
foot.
Between the two, a branch bearing N. & 8. and
dipping W. 70° of schorl, quartz, and oxide
of tin: it does not extend beyond the veins.
- - . |Between the same two Lranches W., a }fm or, Idem.
Slat vein dip]l:ling 8.W. 45-50°, 38 feot N., thin-
ning to 6 inches wide 8., of quartz, schorl, and
‘ oxide of tin: this also terminates at the veins. .
I 145, N. § in, |Disintegrated granite, ivon pyrites, and oxide of| ldem; traversed by many small veins of fine
70-75° tin; g;mmd_ by ”ﬁr?,l minute vuinsth of ‘r;\i: g;agmd granite, which bear about 30° W,
s-nuule which accompany the of N.
m ista.ne:e.
155, | N. |10to18 Idem.
65-70° linches. . 1 A o
165. | N. [12to18/Quartz, schorl, iron pyrites, and oxide of tin. .. Cmmr : grained, and abounding in pale brown
70-80° 8. elspar,
Sovrs Lopk,| 25, | 8.70° | 8in. A m mum, with disintegrated granite on ldeuu,El veéy n:'“f!:l dﬁintegrnted for some feet on
34¢ 8. of W, A each side of the lode.
105, | 8.72° |1foot. |Granite, earthy red iron ore, imnm and
e lf = : oxide of tin, intersected in all ons by
minute veins of oxide of tin. \ )
156, .oa-'.'n@stcisi 16 Qu};rlg; schorl, earthy red iron ore, and oxide llxaum_s:1 of grefnr-sh felst;:}r, ;lwunrtzhm; falggm mica,
ches.| of tin, with many large crystals o e y
179. | 8.74° [3.5 ft|Affecting a veined structure; gramite, quartz,/Idem, containing many crystals of pink and pale
schorl, earthy red iron ore, green felspar, iron| buff felspar. Where the lode is productive
pyrites, and oxideof tin. On eachside a vein the planes of the crystals are very ill-defined.
oiI felspar clay, both marked with curved striz;
on the N.wall these arve vertical, on the S.
they dip E, 60°, A vein of fine grained gra-
nite falls in with the lode, and continues with
L it for some fathoms,
195. [S.66-78°| 1.5 ft/Pink and green felspar, chlorite, quartz, and Idem.
schorl, with oxide of tin. Both E. and W,
split into two teins, which reunite in both
directions, and also between the horses, which
- are about 40 fathoms long.
205. [S.66-80°(1 ;o ~ Idem. Rﬂth;rdﬁni grained, pale brown felspar, quartz,
ee and dark mica.
— | 8.64° | 6in, [E. Quartz, schorl, and earthy red iron ore.
Still in two branches both E. and W.
215, [8.72-82°(10 in. |Quartz, pale mica, pink felspar, and a little{Basis of greyish-green felspar, with quartz,
oxide of tin. dark mica, and traces of schorl.
* At the surface the North lode is S. of the South; their intersection is about 25 fathoms deep, but from the difference in their
W, it is deeper towards the W, No trace of either cutting through the other is visible, as the composition of both is almost

TITAX 219°1



WHEAL MARY, PARISH OF LELANT.

— —
Df:?}:. :ﬁgl. Dg:‘l Dip. I Size. [ Appearance and Composition. Appearance of Roclg. Cross-course, ’
LobE, 30. [S.78-82°[10to 16/Greenish-brown felspar,quartz, schorl Granite, rather coarse grained, and abound- Lode, heaved
99% 8. of W. inches.| earthy brown iron ore, and oxide o ggwin b};le buff felspar; joints parallel(2 feet R., G.A.
tin. e .
40. |S.74-80%(8 to 20 Idem. Idem, Sfest —
inches,
50, [S.70-85°1 to 3 [Reddish-brown felspar, earthy red iron/Pink felspar, schorl, and quartz..........[1.5 foot —
feet. | ore, schorl, quartz, and oxide of}
tin, In some spots large masses of]
felspar, and plenty of mica.
60. {S.70-80°0.5 to(Brown felspar, quartz, schorl, aund|Idem, very confusedly crystalline .........|4 feet —
3feet.| oxide of tin, extremely fine grained,
70. |S.58-80°) 10 in, |Granite, earthy red iron ore, quartz|Pink felspar, quartz, and dark mica ; wherel feet a
lto 3 ft.| schorl, and oxide of tin, Affecting| the lode is unproductive the felspar is
a veined structure, white,
A vein separates from the lode on the
N. as it descends, and is united to it
at 10 fathoms deeper by a small
branch bearing N. and 8., and con-
taining oxide of tin,
80. [S.68-76°2.5 ft.|Greenish felspar, earthy red iron ore,[Idem, where the lode is rich in oxide of]3.5 feet —
quartz, schorl in detached masses,| tin, the planes and edges of the felspar
and oxide of tin. crystals are very indistinet.
90. |S.74-80°/0.5 to |Disintegrated granite, quartz, schorl,Rather coarse grained, but containing irre-|2 feet  —
3.5 ft.| and oxide of tin. Where small, it gular masses of fine grained felspar and
is entirely of felspar and schorl, schorl.
100, [8.66-83° 0.5 to| Brownish-green felspar, nests of schorl,|Abounding in pale brown felspar, with|l foot —
1.5 ft.| a little quartz, mica, and abundance| quartz and dark mica; rather finer grain-
of oxide of tin; indications of al ed than usual.
veined structure,
— |8.64-70°| 6 in. (Pale buff felspar and schorl ........,/White felspar, with no other mineral but
schorl in minute erystals.
Cross- 30, | W.68° (1.5 ft.|Quartz, crystallized in concentric curv-|Rather coarse, very felspathic, and with
COURSE, ed layers, two sets of joints, one parallel to the lode,
N.W.&S.E. the other to the cross-course,
10, W |20 M. |QUAKE. .o . von'sne s SRS 453 areca « . «.|Pale buff felspar, quartz, and mica.
66-74°
60, w. ~— |Quartz, in two or three veins, which|Rather coarse grained, and confusedly crys-
enclose masses of granite. talline.
70. W. |1 foot.|Veins of quartz.................. ir Idem,
70-78°
80, |W.68°| — Idem. Idem.
90, W, — Idem, Idem, but containing irregular patches of|
72-80° fine grained felspar and schorl.
100. W. |10in. Idem, Rather confusedly crystalline, and fine
74-78° grained,
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LELANT CONSOLIDATED MINES, PARISH OF LELANT.

 ——
' Name ..nt_i DePﬂ"! Dip. | Size. Appearance and Composition. [ Appearance of Rock. Trawn.
Din, of vein.| fms.
- 24, | N.W. | 6in, |Quartz, earthy red iron ore, brown|Granite, coarse grained basis of greenish
40° 8. W.' 78-86° felspar, and oxide of tin, opening in felspar, quartz, mica, and schorl, with
smooth striated joints. large crystals of pale buff felspar.
40. | N.w. [6 in. to]Quartz, schorl, oxide of tin, earthy red Coarse grained, with numerous large crys-
78°-P. |a mere| iron ore, mica, and pink felspar. tals of white felspar. E. fine gramedi
line. pink felspar, quartz, and mica.
50. | N.w. |1foot.[Quartz, schorl, and oxide of tin: a/Coarse grained, basis of pink felspar, and| Lode, heaved
64-83° vein of felspar clayon the N.W. wall. ?uartz, enclosing large crystals of white(l foot L., G.A.
elspar.
60. | N.W. |3in. (.owauartz, oxide of tin, schorl, and disin-[Soft, with large quantities of quartz, a.uc“
79.84° [1.5 ft.] tegrated granite in irregular masses.| mica.
— | N.w. | 6in. |Quartz, oxide of tin, and large quan-|Idem, felspar greenish grey..............|1.5 foot —
68-70° tities of schorl.
70. | N.W. |Aline/Quartz, schorl, oxide of tin, and Idem.
76-82° |to 2 ft.| bunches of disintegrated granite.
80. | N.W. |10 in. |Oxide of tin, in earthy brown iron ore,(Coarse grained, basis of greenish felspar,
76-86° and quartz, with large crystals of buff, and pale ink
felspar. The rock on the N.W, of the|
lode opens in joints parallel thereto.
00. |N.W.80%/ in. to]Oxide of tin in earthy brown iron ore,|Very coarse grained, basis of green felspar,
to |1.5ft] felspar and quartz. Walls rough| quartz, and mica, enclosing large crystals|
S.E. 84° and irregular: on the N.W. a vein| of pale buff felspar, which dip in all
of disintegrated granite, directions,
100. [N.82°-P| — |Quartz, mica, earthy brown iron ore, Idem.
pink felspar, and irregular spots and
masses of oxide of tin.
Where the lode contains no oxide of{In many places there are irregular masses
tin, it is intersected in all directions| of fine grained schorl, and quartz, which
by smooth striated faces; these often| also at times contain large quantities of]
pass through each other. mica,
TRAWN, 50. |E.64-729|1 foot.|Fine grained, schorlaceous granite . ..[Coarse grained, basis of pink felspar, and
13° E. of S. quartz, enclosing large crystals of pale|
buff coloured felspar,
60. |E.60-86° — Idem. Fdem
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Name and ’D&F"- Dip. ] Size. | Appearance and Composition, I Appearance of Rock. ! Lode.

Dtn. of vein.
Lop 58, | S8.E. | 1to |Disintegrated granite, vitreous/Granite, basis of white fe‘l:aar quartz, and scho
40° 8. :f' W, 66-78° (1.5 ft.| and bllullwki copper ores, quartz,| with crystals of pink pnfr
and chlorite,

At the junction of grauite and slate, the

becomes more quartzose and fine grained, and

the latter more compact, than elsewhere,

On the S.E. wall, the junction is 6 or 8 fath

further N.E. than it is in the N.W. wall ;

of division not very distinet, but appearing

dip N.E. 30-40%, "

68. | S.E. |0.5to0|Vitreous and black copper ores,Granite, quartzose, and fine grained, with

11foot.| granular quariz, traces of fel-{ of schorl.

spar clay, and disintegrated

granite, :
late, homogeneous pale blue, with a few decom-
posing white lamina ; dip of its cleavage E.|

2-5°, the joints bear respectively about 8.W.,
and 8, E.
In the N.W. wall, the granite is 10 fathoms fur-

76. 8.E. +3 to A vein of quartx in the middle,
ther N, E,, than it is in the 8.E. wall.

1
78-84° | 2 feet.| andon each disintegrated gra-
nite, earthy brown iron ore,

and vitreous and black cop-
per ores,
— 8.E. |1 foot.Slaty clay, quartz, and traces of Slate, very dark blue dip of cleavage N.E. 8-10%,
60-64% copper pyrites, Inthe N.W, wall, a bed or vein of grani
dipping N. 4-8%, 4 to 8 inches wide, very fine
, and quartzose, with large quan
of schorl; it encloses lll'.llﬂo‘plﬂ!l of
Tt conforms to the cleavage the slate,
immediately close to the lede it is rather con-
fused ; one of the joints passes both through
the slate, and the vein ; and the latter is dis-
laced on the line of its dip, about 6 inches,
here are many minute granite veins in th
] slate above it, There are no traces of grani
veins in the opposite wall at this place.
The junction of granite and slate vertical, and
A the same line on opposite sides of the lode.
86. |8.E. 70%| 4 in. |Quartz, slaty clay, copper py-[Slate, pale blue with blackish stripes, dip E. 2-5°,
to 1 ft,| rites, spots of black copper] On the S.E. wall, a vein of granite comform-
ores, and iron pyrites. able to the cleavage of the slate, extends
the main body of granite for about 7 fathoms ;
it is B inches thick near the granite, and dwin-
dles in size until it at last disappears. Its
composition is very fine grained with abund-
ance of felspar and schorl, and the joints which|
bear N.W, through the slate, intersect the vein
also, This is about ﬂ&lhmm 1'&*‘”

==
|
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thoms beneath the vein before in the

opposite wall. .

e g in two branches.
— B, nartz, disintegrated te,(Granite decomposing, very felspathic, and abound-
80-85° (1.5 ft.| pgranular quartz, feljpg'rﬂjny: ing in schorl, abise L araiae < i
and black and vitreous co
ores, copper and iron pyri
and traces of native copper.
Cross-vein, | 58, P. |41toB |Quartz, disintegrated ite Idem, Lode, divid
N.&S. 'l » il;ohea n-bhcklndtim coppgmo:es' e w,’uh“::,
3 i in, |Disintegrated granite..vo..ovvsloeasssrsanss s¥anae dienn ke s e Ydem,
TrawN, 58, | W, |2to3 Disintegrated granite, with Granite decomposing, very folspathic, and abound-| Lode heaved
. and -
20° E. of N, 70-80° | feet. | of black and vitreous copper tnghulmrf“ -l e 10 feet L., G.A.
ores,
Gﬁ. w. - Di.lill R I e
4N tegrated granite, very IIML . Seaan A 12 feet

— —— R P e



WHEAL SPEED, PARISH OF LELANT. (Pr. I¥. Firc. 7.)
DI::.H:} T;liin. Df?;g' Dip. | Size.| Appearance and Composition, Appearance of Rock. Caunter Lode.

CAUNTER 48, |8,76-83° 1 foot.|Quartz, oxide of tin, and schorl, . -101'“1'-'-9, E. very micaceous, and

Lops containing some large crystals of]
G6° N. or’w. whitﬂ felspal‘.

W. Very fine grained mixture of|
felspar and quartz, with numer-
ous spots of schorl.

66. [S.80°-P.|0.5 to/Quartz, disintegrated granite, and Idem.
1.5 ft.| large quantities of oxide of tin,
The Caunter and the Red lod
unite and continue together for
26 fathoms; in a direction be-
tween that of both when separate.
— [N.78%to| 3 o 9 |Earthy brown iron ore, granular|Very fine grained, basis of quartz,
8.80° | feet. | quartz, oxide of tin, with spotsof| and felspar with a little white
vitreous, oxide (capillary,) green| mica, and many large radiated
and blue carbonates of copper. masses of schorl,
There have been some small off-
sets, pipes, or strings, like those|
described at Saint Ives Consoli-
dated and Balunoon Mines,

Rep Lope, | 33. [8,72-80°|1 to1.5{Oxide of tin in abundance, quartz,[E, Idem......ceeesssrisenses The lodes unite, and continue

4°8,0of W. foot. | schorl, and a little red oxide o together for 26 fathoms,

copper, and black copper ore.

W. A little coarser with pink
felspar.

66. |N.82° 4 6 in. |Oxide of tin, earthy brown iron|Fine grained, and very schorla-
8. 84° ore, and quarta, ceous,
Near the junction, both lodes
smaller than at any other spot.
WHEAL 66, | N.W. |1.5 ft.[Quartz, schorl, earthy brown iron Idem. Cannter heaved 2 fms. R,,S.A,

Cracx Lop 74-52° ore, and oxide of tin, with

‘ 37° 8. of W, greenish felspar.
Goop 33, [8. 77-84°| 1.5 ft.[Earthy brown iron ore, quartz,|Quariz, fels;lnla.r, pale mica, and
ForruNe schorl, and vitreous copper ore.| plenty of schorl, very fine grained.
LobpE, 48. N, — [Two veins each 4 inches wide Idem. Caunter heaved 5 ft, R., S.A,

20° 8. of W. quartz, schorl, earthy brown and

red iron ores, vitreous coppe

ore, and red oxide of copper in

h circular crystals.
M- -M-Molostoq'ﬂm, Whnrl’ H.Ild Oxideﬂfﬁn,..u....-........-............ _— 0“- —
2.5 ft,| with a Jittle vitreous copper ore,
and red oxide of copper.

E. Largequantities of ivon pyrites,

WaEAL 48, |S.E.64°| 8in, [Quartz, nhoﬂ,mduﬂeofﬁm..*omm pale mica, A or irvegular mass of
Larry Love crier Ty 0 o s
84° 8. of W. of 6 feet in and 4

¥
feet in M'm. from
Wheal lode, nt 48 fms.,
to the atmhndoE
At this spot the oxide of
appears no further in the
66. | S.E. |4in. [Quarts, earthy red iron Idem, much tinged with )
g » m stains
64-82° Iq“mhr and a Mam iron,
tin, Walls smooth,
WHEAL 88. | S.E. [0 to 14|Quartz, earthyred iron ore, oxide{Fine grained, basis i -
E&t‘&,d 63-77° of tin in small qmﬁti;s, am:] spar.qua.r&, m-ﬂfﬁfﬁtzﬁ.
: schorl. ing large quantities of schorl.
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WEST POLDICE MINE, PARISHES OF LELANT AND LUDGVAN.

le:?]:ftne?n. Dfnl:;l_] | Dip. | Size.| Appearance and Composition. Appearance of Rock. Lode.

Lobpe, 20. |S.74-85°/0.5 to|Quartz, slaty matter, earthy|Slafe, deep greenish brown, apparently a mix-
ft., brown iron ore, oxide of tin,| ture of felspar and hornblende, with traces of]

0

18° S. of W, .5 :

iron and copper pyrites. actynolite in various places, The lines of
structure bear about parallel to the lode, and
N. & 8.; the cleavage planes dip E. 30-40°
0.5 to Idem, N. wall, a mass of elvan, 10 fathoms in length,
a fine grained mixture of felspar, hornblende,
and a little quartz; beneath which is fine
grained slate opening in numerous joints.
S. wall, slate, curved, quartzose, and passing by
gradual shades into the lode,
Idem, S, wall, a mass of elvan about 10 fathoms long,
of felspar, quartz, and a green scaly mineral,
(? actynolite, or hornblende;) passing by
gradual transitions into a decomposing varie-
gated slate.
N. wall, slate, quartzose, and dipping E.; but
in some places compact with a flinty fracture.
50. | S.68° [l to 4/Slate, quartz, earthy red iron|S. wall, slate, greenish grey, decomposing.
feet, | ore, oxide of tin, and traces|
of iron and copper pyrites.
W. Split into two branches :
idem,

30. [S,70-78°

40¢ s-foo_Pa 1.
3.

N. wall, in two separate spots of 6 or 8 fathoms|

long, elvan, of tte same fine grained felspar,
quartz, and (?) hornblende, passing by gradual
shades into a decomposing slate of alternating
laminee of green and white, and dipping E. 60°.

60, |S,70-80°/4 to 6|Quariz,oxide of tin,slaty matter,/S, wall. Idem.

feet. | and iron pyrites. N T i &
. wall, slate dee n some
much tinged wftfmi:on %ﬂl bearing N

S and 8. traverse both lode and country,
The bunches of elvan are apparently unconnected

with each other, and they seem to extend fur-

TIIXX 9oL

ther E. in descending.
60. |8.72-78°| 6 in. |Quartzose slate, passing into the|Deep greenish grey slate, very quartzose, and
J contiguous rock. dipping E. 40-48°,

FEASTERN 30. w. |2 fwt.‘Quartz, and slaty matter....... Idem. Lode, heaved
Cross- 66-74° 2 fms, R.,G.A.
COURSE,

S.E.&N.W.

WesTErN | 20. P. |1.5ft|Quartz, and slaty matter....... Idem. Lode, heaved
Cross- 1 foot L., G.A.
mum w- P. — Idam. L B B B NN AR R B B N R I N R LI B B .-.ll.llafeet -_—

lsqw'ole 40' w. — Ideml (I E NN NS R R AN R IR R S NN .."ll.'l....'afeet o=
72-83°
50. w.soa T Idm. ......-o-o.....-n-.oa-.-.-..--...-.-....-Di"ided’butnﬂt
heaved.




Deposiis of Cornwall and Devon. . 27
The tract which I have called

THE MARAZION DISTRICT,

Comprises the slate-rocks which are bounded on the
west and north by the granite of Paul, Madron,
Gulval, and Ludgvan parishes; and on the south
by the Mount's-Bay. It extends eastward to the
valley which runs from Relubbis towards Hayle.

The structure of the slate formation on the shores,
its junctions with the granite at Mousehole, and
Saint Michael's Mount, and its connection with the
porphyry (elvan)® at Penzance, are well exposed,
and have been frequently described.}

The granite is of the ordinary kind, composed of
felspar, (its prevailing mineral) quartz, mica, and
sometimes schorl and pinite. Except at Saint
Michael's Mount where the texture is much finer, .
it is rather coarse grained, but much less so than
in the Saint Just district.

The slate-rocks which touch the granite are gene~
rally massive greenstones, which are composed of

hornblende and felspar in varying proportions, and .

contain many other minerals in regular veins; and

" # Throughout the mining distriets of Cornwall the dykes or veins of por-
phyry have the provincial name of elvan, a word of uncertain derivation.

t Dr. Berger, Geo. Traus. o.a, 1. pp. 143-145. Mr, Majendie, Comwall
Geo, Trans. i. p. 35, Mr, Hawkins, Ibid, p.136. Mr, Carne, Ibid. 11, pp,.
69-79, Dr. Forbes, Ibid, p.267. Prof, Bedgwick, Cambridge Phil, Trans,

L pp. 106-118-118-184. Mr, Carne, Cornwall Geo, Trans, Iif. p. 342, *
M. M. Oeynhausen and Dechen, Phil. Mag. and Annpals v. (1829) pp. 1§2-
248. Dr. Boase, Cornwall Geo. Trans. 1v. p. 358, and Treatise on Primary
Geology, pp. 127-152-172. Mr., Bakewell, Introduction to Geology (4th pd.)
P 99, and Mr, De la Beche, Geo, Manual, (3rd ed.) p. 460.
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28  W. J. Hexwoon, on the Metalljferons

a few distributed in more irregular modes. Viewed
as a whole they may be regarded as varieties of
greenstone, often assuming a slaty cleavage; but
no regular order of succession seems to prevail in
the massive and schistose varieties: the accidental
minerals (if they may be called so) seem generally
to occur in the former.

At the Lariggan rocks the hornblende appears to
be replaced by actynolite, which is mized, and in
some cases almost superseded by axinite; and these
minerals seem regularly mixed with the felspar.
In other spots, e.g., at the Penzance gas-works, and
at the Greebe roek, the axinite and actynolite are
collected in distinct veins and masses.

Towards the eastern extremity of the district, and
at some distance from the granite (whether it be
the great mass which forms the.larger portion of

w ybhe western peninsula, or the smaller patch of Baint
® Michael’s Mount) the greenstone rocks are succeeded
by very schistose rocks of a deep blue colour and
Lery silky lustre® These are more frequently
traversed by veins, strings, and irregular masses of
2. Juarts, which sometimes fall in and associate with
{he metalliferous deposits, and form integrant parts
8f the lodes, as in Wheal Darlington, ( Tab. xx1v.,)

the Maraxion Mines, ( Tab. xxv.,) &c.
""“i'l‘he cleavage of all the schistose rocks of the

< * The mines which are worked in the schistose rocks Invariably afford more
water than those in the massive. At Wheal Darlington the water issuing from
thieross-course, nt the depth of 90 fathoms is extremely salt, whilst that from
the lods at but a foot or two distant is very much less so, althongh this also
corfiuing entt,

@



Deposits of Cornwall and Devon. 20

district is in general inclined towards the east, with
the exception of those which clothe the granite of
Saint Michaels Mount, where it is in different
directions, and apparently always from the grapite.

It is not my purpose to enter at length on an
sccount of the junction of the granite and slate,
which may with such ease and advantage be studied
on the beach at Mousehole, and Saint Michael’s
Mount, as they have been frequently described in
great detail.*

* At Mouschole *itis truly wortby of notice, that the veins of granite may
“ be distinctly scen penetraling both the schist and the granite ; for the granite
“ in the veins is finer grained than the granite rock, and may as easily be dis-
“ tinguished ju the granite as in the schist. The granite rock jtself is smallar
“ grained vear the line of juaction of the two rocks, than it is a little distance
“ from it, where it containg Jarge while crystals of felspar, in & smaller grained
“ reddish granite ; what is farther remarkable, the largest granite vein, in
“ pasaing into the schist, cuts through a vein of quartz thicker than itsclf;
“ and a few yards nearer the sea, & small quarts vein cuts through the same
¢ granite vein. # & & Perhaps the hest designation of the killas rock on this
“ sitoation is, that of a minmtely gratned &nd highly indurated gueiss, that
4 hadd 10wt ita schistoss character,”
Mz, Bacrwerr, Introduction to Geology, (4th ed. 1833.) p, 92-03,
At Mousehole the granite *“js porphyritic, wod at a distance from the junc.
“ tion, Jarge grained; but adjoining thereto, the basis, in which the larger
 erystals are imbedded , generally vuries from fine graioed to an uniform tex-
“ tore, as in the felapar porphyrites. The irregular patchea of granite have
“ the same composition, and some of them are evideotly portions of the seb-
* jucent 1oass laid bare hy the abrasion of the waves, for several parts of their
% parface are still covered by persiatent laminse of slate; whether they are all
* s0, remains to be ascertained, The several granite veins, for the most part,
“ consist of compact felspar; which, in some places, is very quartzose, but
“ seldom porphyritic. The large northern vein or elvan, however, often
“ abounds im crystals of felapar. The plate at the junction, or immediately
“ adjoining the granite veins, is compapt, hard, and finely granular, or crys-
“Yine and quartzose, » & & itis not alwsys easy to determine where ome
* beging, and the other ends; and even then, a difference of cotour is the only
“ mark of distinction. The granite, at the junction, throws out severa) small
* veine, which, however, soon terminate,™
Da. Boase, Treatise on Primwry Geology, pp. 153-155,
At Baint Michasl’s Mount, the slate is ** traversed in all direelions, by
“ shoota or veins of granile; and the granite, in its tarn, enclosing palches of

F2



30 W. J. Hexwoon, on the Metalliferous

The granite and the slate are alike traversed by
several elvan courses. Mr. Carne® mentions one at
Bosava, in Paul; and Dr. Boase} describes another
at Mousehole, which are both in granite. The best
known and most frequently described elvan in
Cornwall, after passing under the pier at Penzance,
is visible for a considerable distance on the shore

¢ the slate. In some places there ip A mere opposition without intermixture of
# the twoe rocks ; in othera the intermixtore is so complete o8 to render it im-
* possible to say to which of the two certain considerable masses belong.””
Dr. Foanea, Cormwoall Geo, Trans. 11. p, 367,
4t Saint Michael’s Mount is a floe instance of veined granite, and of the
“ yarieties of rock which arise from such a texture, It affords alse & very
* siriking illustration of the fact, that veins which have every appearance of
* being contemporanecus, often, for a considerable extent, preserve a paral-
¢ lelism among themselves. It must at the same time be observed, that the
¢ largest veins which range in o direction pearly east and west, are accom-
< panied by fiesures, which divide the whole Mount into paraliel vertical
“ beds, Eetween these beds are found oxide of tin, wolfram, spatite, the
“ topmz, and some of the rarer winarals of the county.”
Pror, Sepcwiox, Camlridge Phil. Trams. 1. pp. 108-109.
* ¢ In general it contains scarcely any mica, but a great deal of schorl,
¢ which rarely appears mized up with other parts of the granite, but in smail
< peparate bunches ; in some parts it appears to consiat of quarts, achorl, and
“ mica, and to contain no felspar ; another varisty exhibits schorl, felspar, and
“ mica, with scarcely any quarts, This granile hag been seen about ten fest
* bolow the surface where it i» found in irregular lamine, much like the
 common elvan etone, and indeed this is almoet the only cirenmstance in
 which it resembles the porphyritic elvan of the mining distriet: it is, for the'
“ most part, equaliy tough, and as easily wrought, as other granite. It occurs
* in a regular channel, of which it ia difficult to ascertain the width; but from
¢ the appearance of the surface, I think it cannot be less than from 150 to 300
“ feet. Iis divection is about north-east and sonth-west.”
Cornwall Geo, Truns, 111, pp. 342-248,
1 * The several graxite veins, for the most part, consist of compact felspar ;
“ which, in some places, is very quartzose, but seldom porphyritic, The large
¢4 portheru vein or elvan, however, often abounds in crystals of felspar. » »
“* The elvan appears to ocoupy the declining surfuce, a8 it dips northward, so
“ g8 to cross the lamine of the slate: and it is worthy of remark, that the
“ strike of the slate generslly winds round this granitic promontory ; so that,
“ approaching 8t. Paul, it becomes N., and at length N. W, ; which fact may
“ gecount for the deriation of the elvan from a course parallel with the granita
“ . D&, Boasg, Primary Geolegy, pp. 158-168.
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westward,® and at the Wherry Mine it is worked
for the tin ore which is disseminated through it.4
In the eastern part of the district several elvas
courses are known. Thereis one at Great Wheal
Fortune,} a second at Gwallon,§ and a third near
the Maraxion Mines|| In Wheal Darlington®
there are three, which are probably the westerly
extensions of those which appear in the three mines
before mentioned, and it seems likely that the Pen-
zance pier elvan is the still western prolongation of
one of them.

All of them consist, more or less, of a fine grained
basis of felspar and quartz, and contain large por-
phyritic erystals of felspar, double-pointed crystals
of quartz,**® with nests and spiculze of schorl; but
in the aggregation of the minerals, and in the hard-
ness of the rock, the same course presents frequent
irregularities,—they all bear about S.W.

* & Tmmediately at the back of the pier it (éhe rlvan ) may be peen stretching
“ N.E. and 8.W., and inclining at a great angle northward. Itiaa porphy-
“ ritic felsparite (felspar porphyry), the imbedded crystals beiog small and
“ white : these gradually disappear towards the sides of the bed, till at last
# thia rock is a plain compact felsparite, very hard, apparenfly in consequence
* of an excesa of silica in its composition ; and ia this part, velns of quarte are
“ frequent, na is alsp the case in the adjoining stratum of compact actynolite
** rock, at the point of their junciion, where these rocks can only be distin-
‘ guished from each other by the blue colour of the latler, & » » inaome
“ points the line of junction hetween the elvan and the slate bears N.E. by E.;
¢ or even N.E., as at the back of the pier; the general direction of the whele
* vourse, however, is E. by N,, and W, by 8,”

Dn. Boass, Primary Geology, p. 50,

t Mr. Hawkins, Cornwall Geo, Trans, 1. p. 136, M¢, Carne, Ibid. 11. pp.
79-80-82. Dr. Forbes, Ibid. 1. p. 271. M. Fournet, Eindes wur les dépots
Métalliféres, p. 112

t This Volume, Table xxix. § Ibid. Table xxx1. | Ibid. Table xxv.
This is quarried for building parposes. ¥ Ibid. Table xx1v,

& Paable- pmntedcrymlsofqmmseldomfoundexcepﬁndm-cmm,
butin them they occur in almost every locality with which I am ecquainted.



32  W.J, Henwoop, on the Metalliferous

The most considerable metalliferous deposit yet
known in the granite of this district, is at the Garth
Mine* pear Burias bridge. The lode ranges about
25° 8. of W., dips S, 65-80°, and has been worked
to a depth of 30 fathoms. It is from 4 to 12 feet
wide, and composed of veins of pale buff coloured
felspar and quartz, among which are disseminated
the small botryoidal concretions of wood tin which
occur principally in the felspar veins. The Jode
has been most productive near a cross-course which
intersects it.

Some small excavations have also been made at
‘Tredavoe, and near Mouschole, but hitherto without
much success.

Near Newlyn the greenstone is traversed by some
large veins of quartz, on one of which some trials
have been made, and small quantities of copper
pyrites extracted from it.

The principal metalliferous deposits are, however,
in the slate-rocke near Marazion and Goldsithney ;
the eustern part of the district. 'The Jodes generally
bear about 20° S. of W,, and dip towards the south
at various angles;{ they usually produce copper
pyrites, but where they come into contact with elvax
they yield vitreous copper ore also. Most of them
contain the oxide of tin dispersed in considerable
quantities among the copper ores. In all, the general
dip (shoot) of the ore is towards the east.

There are some cross-courses and Fucane] but
they are not mumerous.

* Mr. Carne, Cortrwall Geo. Trans. 17, p. 97.
t There arc curions intersections of lodes in Wheal Darlington, Table xxiv.
1 Flucans, are croy s-veins composed of clay,
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None of the eloan-courses are metalliferons except
that at the Wherry mine, where the masses and
veins of the oxide of tin, which are distributed
through it without regularity, rather appear to fol-
low the intersection of the eloan® by the Black lode.

At Guwallon mine,} the lode reposes conformably
on the elvan for a very considerable distance; and
at Great Wheal Fortune,! when the lode stands
between elvan and slale, the part in contact with
the former yields vitreous copper ore, and that
which joins the slate affords copper pyrites.

The joints or lines of structure which intersect
the rocks and veins, separating them into quadran-
- gular masses, have perhaps been observed in no
other district so accurately as in this.§

The situations of the mines are very various; Great
Wheal Fortune, Rospeath, Gwallon, and the Mara-
sion Mines, are on hills of small elevation, and Wheal!
Bokton, Relallack, Wheal Darlingtor, and Wheal
Elixabeth, are on low lands and gentle declivities.

* Mr. Carne correctly describes the dip of this eloen towards the morth.
Cornwall Geo. Trans. 11, p. B2. t Table xxvI1, } Table xxIx,
&GM: 8t, Michael’s Mount, “ in the greater part of the weatern precipice,
¢ the decay of the veinstones has left wide and deep fizsures in the rock, which
“ a1 geen traversing i¢ from top to botiom, and dividing it into vertical plates
“ or massca.” Dr, Forsas, Cornwall Geo. Trans. 11, p, 871
“ The alvan {on the beach at Pensance)is traversed by lines or joints, which
“ croes it in the direction of 8. by E,, and N, by W,: these lines are, in one
“ gpot, very close together, end thers the porphyry is mach stained with oxide
“ of iron, and is in & decomposing state ; and the rock ;ﬂommi ia gimilarly.
¥ givamatanced, Where the elvan in a well-charac porphyry the Jines.
“ are further apart.—that is, the alvan is composed of larger concretions. But
“ the most important circnmstance concarning these lines is, that they, in inou-
“* merable places, continue their course uninterruptedly into the slate.”
Dx. Boase, Primary Geeology, p. 52,
At Moasehole,  both the granits and the slate are traversed by fiseures, or
¢ joiatg parallel with the granite and quartz veins, which intersect the mass at
t right angles, Sometimes these lines corvespond with the ’pom c:bl;i'unuﬁon,
* bat yery often they pass indifforently through either rock.’ Ibid. p. 158.



34 W. J. Hexwoob, on the Mclalliferous

T here conclude the observations which strictly
belong to my subject; but I wish to add that a bed
of stream lin ore, of very inferior produce, some 20.
or 30 feet above the sea-level near Newtown, on
the Marazion green, has for many years afforded
employment to a few persouns; and that ip the vale
between Wheal Darlington and the Marasion Mines
there is a thin and poor bed of fin-ground resting
on the shelf* at about the sea-level; on this is laid
a bed of vegetable matter containing the trunks and
branches of oak, willow, hazel, and perhaps other
trees, and nuts in abundance; this is again covered
to the level of the slimy soil bearing the present
vegetation by sea-sand mixed with shells.

A submarine bed of vegetable remains is well
known to exist under the beaches of both the eastern
and western greens.t

Layers of pebbles and boulders are met with at
Mousechole, a little above the ordinary high-water,}
and at Morralh Place, in Penzance, at least 8Q feet
above the sea-level. These, however, may be the
effects of some flood, and not owing to any changes in
the relative levels of land and sea at various epochs.

The scenery of this district is altogether unlike
that general in the mining tracts of Cornwall. They
are commonly wild, barren, and uncultivated heaths;
but this presents a gentler aspect, and its high
culture and luxuriant vegetation well entitle it to
be called « the garden of Cornwall.”

* The bed of aiream tin ore is callod the fin-ground ; and the rock on which
it reats, the sheif.

+ Dr. Borlase, Natural History, p. 242, Dr. Barhwm, Cornwall Geo,
Trans, nr. p. 10L.  Dr, Boase, Ibid. p. 171,

t Mr. Came, Cornwall Geo. Trans, 1L p. 835,
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MARAZION MINES, PARISH OF SAINT II-JI.A“Y

nﬁﬁ? ‘;ne;ln. Df;p:!: Dip. , Size. ’ Appearance and Composition. Appearance of Rock. Flucan. l
VircinLops,| 20, |S.64-74¢|1 foot. Quartz, earthy brown iron ore, and black[Slate, homogeneous deep blue, cleav
20° 8. of W. copper ore. 'The latter most abundant] dipping 8. 8-14%,
when the contiguous rock is elvan.
E. Elvan, basis of green felspar and (?
hornblende, with ¢ s of w
ke d nﬁ“ﬂ?" slate the lode it is here is no fiu-
.68°[2.5 ft. te. earthy brown iron ore, an ue ; near the com re is no
27' 18'59 o il i Qcoppérsi;ﬁ’tgg, y 4 pact, but at a distance schistose, can at this level.
cleavage inclining 8.E. 18%.
30 P LB SR N e e A R R vresessasss|W. Deep blue and very hard, lami- Lode, heaved
: pation dipping N, 12-14°. 8 fms, L., G.A.
87. [S. 56—03"~2 feet, |Quartz, slate, iron and copper pyrites, all|ldem, dipping .E. 20°,
: - irregularly mixed.
s e — HE Aamere string of quartz.
8. 50-14°| — |[E. Idem.
f’ 2.5 fi|W. Quartz, slate, large quantities oH Idem., 1 fm. —
jron pyrites, and a little copper pyrites.
60. |S.64-74° l.5toLQuartz, slate, and quartzose slate, pene-{Deep blue glate, compact, and decom-
5 feet.| trated by veins, bunches, and irregular] posing in large angular masscs ; much
masses of copper pyrites. On the S.| traversed by small veins of quartz,
wall, a vein of blende.
70. |S.52-649(1.5 to|Quartz, very crystalline, and containing Idem.
4 feet.| many small cavities lined with crystals.
80. |S.56-66°] — |Veins of quartz, and quartzose slate..... Idem, cleavage dipping 5. 40°,
—|S. 46-70°| 5 feet. (W, Idem.
90- s. 53‘%02 to 8 w- Idemo
feet.
_ |8, 60-62¢|8 feet. [E. Confusedly crystalline quartz, slate,
veins of slaty clay, copper and iron
pyrites. ’
100. s. |1.5 to|Slaty clay, with veins of confusedly crys-
4 feet.| talline quartz, copper and iron pyri
LSS b_w 4 feat. IW.  Veined structure, quartz, qwuq.nuk blue slate, much contorted, llld* !
slate, and a little iron and copper py- traversed by small veins of quarte.
rites. On the S. the lode gradually
shades into the country.
Cras Lobpg, | 50. S§.E. | 2to |Quartz, slate, copper pyrites, and large Deep blue slate, rather contorted, but
35° 8. of W, 56-72° |2.5 ft.| quantities of felspar clay. the cleavage dipping S, 14, The N.
wall intersected by numerous veins of]
pale buff felspar, some of which are
crystalline, others decomposed.*
e —
FI-UO‘N& 27. — —  |There is no trace of the flucan at this level.
10° E, of N.| 37. | E.76° |4 feet.|Slaty clay, and a little granular quartz ..|Deep blue slate, rather soft, and tra-
versed by many veins of white felspar.
50. | E.80° | — Idem. Idem.

* About 15 fathoms N. of the Virgin Lode an elvan course bearing about 8, W, and dipping (? N.. i extensively quarried, for some
fathoms in breadth. It passes by gradual transitions into the contiguous slate. pping (1) N+, v .
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])rt‘u.?f ::iln. - el T Appearance and Composition. Appearance of Rock.
Sourn Lope,| 29. [S.78-82° 10to |S. part 8 feet wide, quartz, and slaty matter. . ........|S. wall, compact greenstone slate; felspar
5° S. of W, 12 feet, distinctly crystallized.

N. — 3to 4 feet, quartz, felspar clay, oxide of tin,|N. wall, fine grained elvan, basis felspar,
and spots of black and vitreous copper ore; a vein| and quartz, with small crystals of pale
of felspar of an inch wide between the lode and buff felspar.
country.

36. | S.80° |4 to 8|Quartz, felspar clay, slaty clay, and oxide of tin.
feet.
— — I8to12lE. S. part, quartz, and slaty matter, with veins of|S. wall, deep blue slate, with felspar clay
feet, | quartz. in joints, dip of cleavage 8.E. 20°; lines
of structure, N.W. and 20° E. of N.
traversing both slate, lode, and elvan.

N. wall, oxide of tin in quartzose slate, and stones of{N. wall, elvan, fine grained felspar and

earthy brown iron ore. quartz, with spicule of schorl,
43. | 8.78° | 10to [E. A vein of oxide of tin, N. side—quartz and slaty
12 feet.| clay, S. wall.
— |8.82-8698 to 10|W. N. wall, quartzose slate, oxide of tin, and spo N. wall, elvan, fine grained felspar and
feet, | of black and vitreous copper ore. quartz,

S. side, quartz, passing into siliceous slate, deep red-|S. wall, flinty or siliceous slate, with va-

dish brown. riegated tints on fracture.
55. | S.80° |6 to 8|Quartz, dark slaty matter; on N. wall, a small vein{S. dark greenish red slate, cleavage
feet. | of oxide of tin; in the slate is a little vitreous and dipping S.W, 20°.
black copper ore. ’
N. wall, fine grained elvan.
SLIDE, 45. | W.20° |3 to 5|A mere vein of softened rock, it is not seen in the elvan,
25° W. of N. lnches| and does not disturb the lode. Indeed it does not
cut through it, and it is generally very obscure.*
ELvan, S. I3 to 20|Fine grained basis of felspar and quartz, with crystals
59 8. of W. fms. | of pink felspar imbedded. Its dip is the same as
that of the lade, as the latter reposes conformably on
it; the elvan being the N. wall of the lode in all
places, and not appearing on the S. of it.

#* Mr, Carne, Cornwall Geo. Trans, IL. P. 87-119.
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WHEAL BOLTON, PARISH OF LUDGVAN.

- R RN R

CPr. ZIX.

Fre. 2.)

Appearance of Rock.

Caunter or Cross-course,

le:.'";; ?;gn. Dg ;{1‘ Dip. | Size.| Appearance and Composition,
NorruLope,| 23. | N.68° (3 to 4 Quartz, brown iron ore, and slatySlate, deep blueish black; dip of]
5° 8. of W. feet. | clay. cleavage W. 147,
Pale grey, mottled with reddish
brown.
MIpDLE 5. |8.84°-P.[2 to 3/Slate, quartz, and spots of iron[Deep blue, many joints of which
LobE, feet. | pyrites. the chief bear about E.& W.,
59 8. of W. and N, & 8., with much felspar]
clay in the faces.
19. IN.80°to] — [Quartz,felspar clay,and quartzose Dip of cleavage W., very jointed,
8. 80° slate, with a conchoidal fracture.
30. [S.78-82°| — Idem. Dip of lamine W. 20, deep blue,
quartz in the joints.
40. — 2 to [Quartz, slate, and copper pyrites,
2.5 ft.| coated with black copper ore.
50. |S.64-70°)2 to 3(Quartz, slate, slaty clay, and iron Deep blue, joints bear E.& W.
feet. | pyrites, and S.W. and N.E.; dip S.20°.
65. |S.80-84°| 10 in. |Quartz, earthy brown iron ore,|Actynolite rock, white beds alter- Lode heaved 8 fms, R., R.A.
and vitreous copper ore. nating with dark greenish blue, nd the two continue toge-
gradually passing into a 12 fms. more in the same
blue slate; joint E. & W., and on.
in some places N. & S, (iip of|
cleavage S.E, 18,
— |8.68-76°| 16 in. [E. Greenish grey slate, a little
quartz, and copper pyrites.
77, |8.78-84°| 12 to [Dark ;;:::‘.Iyday, quartz and cop-)Sln.te, glg.hlbﬁwl in’u diol;' of cleav-
16 in. r tes. age 5. - m
= E. & W,, and N, & 8., thick
lamellar.
W. A mere line. Actynolite rock, hard, with many
joints,
Sourn LoDE,| 40, N. |2 feet,/Blue slaty clay, quartz, and €oP-l......cooeenncrnnunrsranns Lode heaved 2 feet R., R.A.
5°8. of W. 70°-80 per pyrites. l
50. N. — |Quartz, blue slate, slaty clay, and Deep blue, joints E. & W., and — 2 fms. R,, and
79-80° iron and copper pyrites.* S.W. and N.E.; the cleavagejthey both continue
dips 8. 20°. in the same direction 3 fms.
more.,
65. N. |10 in. |Slate, quartz, and brown iron ore. Actynolite rock, white beds alter-
. 60-64° nating with dark greenish blue.
Caunter | 40. E. |2fms.|Slate, and slaty clay, curved and
onl'giz; L | terer contorted,
8~ . E. - Idem. Deep blue slate, joints E. & W,
COURSE, 72-84° atfd N.W. m’dJ S.E.; dip np
5° W. of N, cleavage S. 20°. i
65. E. |2 to 3|Quartz and slate................|Actynolite rock,
7'8—34“ fe&t.
7. Dn.a]_:::i:::ggaing actynolite rock, very|Idem, hard and much jointed.

* The ore in all the lodes dip towards the E.
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GREAT WHEAL FORTUNE, PARISH om
: e - MTreE, £, )

Name and [Depth.

Dip. ; Size.

Appearance and Composition,

Appearance of Rock.

Dtn. of vein.| fms,

Lobe, ' 45,
E. & W.

73.

82,

S.58-64°

S. 60-68°

S.GO-M"-‘/ G feet..In wveins, quartz, slate and felspar clay, with Slate, deep_

tions.*

feet, | iron, and a little copper pyrites.

with copper pyrites.
8.70° |6 to 8/W. N. wallslate, friable quartz,

ginous,

90. [S,68-70°4 to 6/Bands of slate and quartz of variable breadth
feet, | alternating, the quartz contains copper pyrites.

99. [N, 68°to] — (Branches, quartz and copper pyrites, Slicken-

8, 75° sides N, wall ; dip. W, 18-24°,

in the joints,

— [8.70-72°3 to 5/W. Quartz, slate, copper pyrites

Veins of quartz, containing black copper and
copper pyrites, traverse the elvan in all direc-| in a basis of quartz

4 to G|Rather affecting a veined structure, quartz, slate, Slate, deep blue, opening in very small joints,

4 feet. |Quartz, veins alternating with bands of slate,

There is also a vein of quartz striated, running
into the slate; dip of strie, N.W, 34-40°.

— |W. Quartzose. 8. wall, including many veins|S.,
of slate, and a little copper pyrites.
Near the N. wail the quartz predominates, and|N
containg a few crystals of felspar; these in-

1 crease so as gradually to pass into the elvan.

107. {8.58-64°) 6 feet.|Quartz, slate, copper pyrites, and

spots of black copper ore, and copper pyrites.| in all directions ; d
Elvan, crystals of pale flesh-coloured felspar,

and felspar, on 8, o

N.E. 14-16°,

blue, with veins and beds of quartz

ip of cleavage E. 16-18%,

and felspar,

E. A bed of what seems friable hornblende

f lode.

Deep blue slate, with veins and bunches of
quartz in all directions; dip of lamination

felspar clay,|Slate deep blue, dip W.20°; with much felspar

ruptedly.

N. W, and S.W,

10°,

pale buff felspar.

feet. | vitreous and purple copper ore, very ferru- clay in joints, junction with elvan direct ;
the same joints traverse both rocks uninter-

Deep blue, opening in thick plates; dip of
cleavage S.W. 18-20°-—direction of joints

wall, slate, fine grained pale blue: dip W.

« wall, elvan, basis of quartz and a little fel-
spar, with porphyritic crystals of white and

felspar clay|Slate, deep blue, thin plates ; dip 8, W, 11°,

and felspar|Deep greyish blue;
clay in the joints,

buff felspar,

dip W. 10-12°, felspar

dem,

Pale grey, fine grained slate, with a conchoidal
fracture, and felspar, with clay in joints ;

4°—joints E. & W, and

Idem.

em,

Id
2 Slate, pale bl ith hoidal f)
spots, 'porphyritic crystals of white and pale| and v?er; qn::{zo:;. o i

feet. | clay.
117, i — |W. Quartz with vitreous copper ore and slate. |
126, | S§.68° 4 to 6 Idem.
feet,
: dip W. 10-14°.
134. - — |Quartz, copper and iron pyrites, and slate...... Pale blue; dip W. 1
N. & 8.
144, | S.70° unseenLQuartz, slaty clay, and iron pyrites..... Sewn
Ervan 45. | N.W. [15 fms,{Basis of pale buff felspar and quartz, porphy-|D bl i i
)| DASIS y-|VDeep blue slate, with many small veins of
Coursg ritic crystals of flesh- ¢ :
259 8. of W s s i rystals Bmec'o:fmred felspar, quartz,
99, — — |Basis more quartzose, almost pure quartz in

* The shoot of ore appears to follow the dip of the elvan, in the vicinity of which most of the vitreous copper ore also ocours,

P
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RETALLACK MINE, PAIRISI OF SAINT HILATRY cro
. > : : =

Name and |Depth.| 1. l . | va
Dtn. of vein.| fms, b [ Appearance and Composition. Appearance of Rock. Flucan. 1

LoDE, 20, N. |2 feet.'w. Earthy brown iron ore, quartz,/Pale blue slate, opening in very thick| Lode heaved,

22° S, of W. 68-74° , black copper ore, copper and iron| masses; dip of cleavage N. 14-22°, |7 fs. R., G.A.
1 pyrites, and slaty clay.

— | N.74° [8in.to E. Granular quartz, slaty clay, and

1 foot.| iron pyrites.

33, N. |1foot,(W, Slate, granular quartz,......... Deep blue slate, which is rapidly decom-| —  —
52-68° ed in the joints; dip of lamina
? 22°, ~N
A N. |10in.|E. Slate, quartz, black copper ore, Idem, a
72-80° and a litfle copper and iron pyrites, O
43. | N.80° 1.5 ft..W. Black copper ore, and copper{Idem; dip of cleavage N, 12°..........] — —_ N
) pyrites. ; ;
— N. [l0in.|E. Slate, quartz,iron and a little cop- ldem, N
80-84° per pyrites, irregularly arranged. N
53. | N.80° |4 to9 Quartz, slate, copper and iron pyrites. Deep blue slate, very fissile ; and in some
: .il:lt:lnall.I spots very quartzose. .H
- Frucan, | 20. W. | 4in, [Paleslaty clay............vvuvseas|Pale blue slate, homogeneous, and dip-
25° W.of N. B0-84° ping N.
33, E. |10in. Idem. Idem, decomposing.
82-84°
43, E. 4 in, Idem. Deep blue slate, which for a little dis-
80-84° tance on each side of the Flucan is very
| fissile.

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































