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IT is my intention in the present communica-
tion, only to call the attention of the Society to 
a few facts relative to the granite of the western C.
part,—principally the coast,—of this County, 
which have not been particularly noticed by 
those who have already written on this subject. .` 

The granite of the western coast of Cornwall 
generally assumes a prismatic form; but at the 
same time, is frequently divided, both perpen-
dicularly and horizontally, into quadrangular 
and even cubical masses. The finest specimens 
of the prismatic granite occur on the northern, 
and particularly on the southern, side of the 
Land's-end,---on the eastern side of Pella Zawn, 
and on the rocks east of Cam Barrah, both 
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near Tol-Pedn-Penwith,—in a large rock near 
Huey Oak Point, in St. Just,—and on many 
other parts of the coast near the Land's-end. 
Castle Trereen, on which the Logan rock stands, 
and several of the smaller neighbouring head-
lands, afford very fair specimens of the division 
into quadrangular masses. The principal spots 
where the prismatic and the cubical forms are 
united are, Pordenack Point,—Carn Evall,—
Pellitrass Point,—and Chair Ladder ;—all be-
tween the Land's-end and Tol-Pedn-Penwith ; 
and also the summit of the Land's-end itself. 
Indeed there is scarcely a single Promontory 
on this coast which does not, in some part, 
exhibit this structure : the finest example, how-
ever, occurs at the small Promontory of Chair 
Ladder, which can only be properly seen at low 
water, from the rocks below the chasm known 
by the name of the Funnel. At Pordenack 
Point the masses ,of granite bear a great resem-
blance to basaltic pillars, (although far larger) 
not only in their prismatic form, but in the 
apparent regularity of their sides, and their 
flivision into joints: the same resemblance 
occurs on the summit of Cam Evall, and on 
many other spots. 

With respect to the varieties which differ 
from ordinary granite, they may perhaps be re-
duced to four. In the first, one of the consti-
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With respect to the varieties which differ

from ordinary granite, they may perhaps be re

duced to four. In the first, one of the consti
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tuent ingredients is regularly crystallized, whilst 
the others are in their usual state. To this vari-
ety belongs much of what has been properly de-
nominated Porphyritic granite, which is studded 
throughout with large crystals of felspar, fre-
quently two or three inches in length, producing 
an appearance both curious and striking. There 
is some of this granite at St. Michael's Mount, 
and a great deal at Lamorna Cove, and on other 
parts of the coast, and also in several parts of the 
Parish of St. Buryan: at Boskenna, in that 
Parish, there is a quarry in which the crystals 
of felspar are very perfect, and may be separa-
ted entire from the surrounding rock, which is 
partially decomposed: their form is either a 
simple, or a flattened, rhomboid, with the angles 
deeply replaced, so as 'to give them the appear-
ance of six sides: they also exhibit an appear-
ance common in felspar crystals, as if there 
were two crystals with their flat sides united, 
and overlapping each other. At Carnkie, near 
Redruth, the quartz of the granite is regularly 
crystallized in double hexahedral pyramids with 
very small intervening prisms. At Carn Bosa-
vern, in St. Just, the mica of some of the granite 
is crystallized in hexahedral prisms, and at St. 
Mary's, Scilly, it occurs in rhomboidal prisms ; 
in both cases the crystals are formed by an 
Muinniation_oLplates : -it . aim zfetibil :near 
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$enneu Church, and on many other spots, in 
small six sided plates. Specimens have been 
found at Cam Bosavern, which, in different 
parts, have exhibited each of the constituent 
substances regularly crystallized. 

A second variety deserves notice on account 
of the uniform minuteness of the grains of 
which it is composed, which, is spch as to give 
it more the aspect of a sandstone than of granite. 
It possesses, however, all the three ordinary 
ingredients, although the mica is generally in 
small proportion. It sometimes disintegrates 
in such a manner as to exhibit something like 
a rude slaty structure, not, however, in such a 
way as to assume the character of gneiss in any 
degree. This kind of granite sometimes pye-
veils towards the summit of our highest hills, 
and may be well observed about the sides of 
Pentinney Rill in St. Just. 

Contrasted with the fine grain variety, we 
may notice a third in which all the constituent 
ingredients are formed in remarkably large 
nAsses,—so much so indeed as to give the idea 
rather of an assemblage of the yaw materials 
of granite than of that rock itself. This occurs 
in some parts of $t. Just, and also near Stenna 
Gwyn in St. Stephens. . 

The fourth variety is distinguished by the 
prevalence of shorl in its composition, pct has 
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The fourth variety is distinguished by the

prevalence of shorl in its composition, and has

DD 2



212 MR. CARNE, on the Granite of the 

been called shorlaceous granite : this substance 
is so common in the granite of this district, 
that it may be almost deemed one of its essen-
tial ingredients ; it is, however, very unequally 
.distributed: it sometimes occupies the entire 
place of the mica, and sometimes accompanies 
it : in some places it occurs in slender prismatic 
crystals mixed up with the other parts of the 
granite, and in others the crystals are found in 
separate bunches, frequently so disposed as to 
radiate from a centre. Granite of this kind 
abounds at Bosava in Paul, and at Mean in 
Sennen, two spots which will be again alluded 
to, and also in different parts of St. Just, 

The China stone of St. Stephens and other 
parts might perhaps be mentioned as another 
variety of granite, but scarcely any of it occurs 
in the western part of Cornwall, and besides, it 
owes most of its difference from ordinary gra-
nite, to decomposition. 

With respect to the more particular and 
local varieties of granite, to describe them would 
be an endless task : they are almost as many as 
all the possible combinations and modifications 
of its three (or including shorl, we may say its 
four) constituent substances can give rise to ;* 

• The Cabinets of the Society now contain a collection of granites, 
comprising above p hundred specimens, differing, in some respects, 
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and in addition to these ordinary ingredients 
there are several accidental substances which 
are frequently found in. granite ; the principal 
are pinite, hornblende, and chlorite : the former 
is common in the granite of St. Just and To/. 
Pedn-Penwith: the two latter seldom occur 
except in the granite of veins, which will be 
noticed hereafter. • 

An examination of the granite of this part 
of Cornwall, therefore, and particularly of the 
cliffs and the crevices on the coast, will be found 
far more interesting than would be supposed 
from its apparent uniformity at first view, and 
there are sevtral circumstances yet to be men, 
tioned, which such an examination will not fail 
to discover, and which will make it still more 
interesting. 

The first to which 1 would particularly alludes 
relates to the veins of different substances which 
are observable in the granite, or by which it is 
intersected. 

Quarts veins in the Granite. 

On almost every part of our granitic coast, 
The mass of granite is thickly intersected by 
small veins of quartz. On a first examination 
of the coast,—particularly near Mousehole,—
at Lamorna Cove near Cam-du point,—at 
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Corn Bargis,—and in some parts of Sennen and 
St. Just, the observer is struck with the fre-
quent occurrence of what appear to him to be 
oontemporaneous granite veins, but on a minute 
inspection, these will generally be found to be 
veins of quartz ; but their influence appears to 
have extended to the granite which immediately 
adjoins them ; at least the adjoining granite is 
usually of a different kind from that of the 
neighbouring mass, although forming one body 
with it: this difference in some places.extends 
several inches on each side of the vein, which 
itself is, perhaps, not more than an inch, or 
aeon half an inch in width. If the quartz of 
the vein is at all disintegrated, the granite 
which adjoins it on each side is decomposed, 
and this is frequently the case even where there 
is no disintegration in the quartz ; but decom-
position, although, doubtless, the frequent cause 
of the dissimilarity of the granite, is not the 
sole cause, for there are numerous instances in 
which neither the quartz nor the adjoining 
granite has undergone any change, and where 
this is the case the latter is much harder than 
that of the mass which is further Alistant from 
the quartz vein. , The granite °Wee to the vein 
is frequently of a red _colour, and it - gegersily 
contains more felspar and lens guar& therlthe 
esanite-anese near it. It is .poarible,, therefoir, 
that at the period of the formation of the gra-
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the vein is at all disintegrated, the granite
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and this is frequently the case even where there

is no disintegration in the quartz ; but decom

position, although, doubtless, the frequent cause

of the dissimilarity of the granite, is not the

sole cause, for there are numerous instances in

which neither the quartz nor the adjoining

granite has undergone any change, and where

this is the case the latter is much harder than

that of the mass which is further distant from
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is frequently ofa red colour, and it generally

contains more felspar and less quartz than the

granite mass near it. It is possible, therefore,

that at the period of the formation of the gra
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nice, the matter of the quartz, instead Of trOhi-
hining generally with the other substance% 
arranged itself, perhaps by elective affinity, in. 
separate, although contemporaneous veins, and 
in consequence, the granite close to it contains 
a smaller quantity. These circumstances, in 
deed, are not universal where quartz veins 
occur ; yet I think that, wherever such veins 
are seen, some difference, however minute, in 
perceptible between the granite which immedi-
ately adjoins them, and that which is more disk. 
tent. The rocks at Cern Bargis, and on the 
eastern side of Lamorna Cove, are the principal 
localities where quartz veins occur in the man-
ner before-mentioned. At Cern Bargis, the liner 
of some of the veins is marked by deep ruts 
made by the sea, some ,of which are two or 
three feet in depth, and a foot in width. At 
the same spot I observed a vein of quartz from 
one to two inches wide, containing brown iron-
stone and brown hematite ; the granite adjoining 
it is of a reddish colour for perhaps three 
inches on each side: on following it eastward 
the quartz goes out, but the granite continues 
like a vein for several yards; it then unites 
With another quartz vein which contains • the 
same minerals as the former.* 

• Circumstances similar to those which I have mentioned will be 
foupd to accompany some of the quartz veins in the granite of St. 
Michael's.Mount, in some of which 1 have observed wolfram, and 
other metallifferons substances. 
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The frequent occurrence of quartz veins in 
granite is very prejudicial to it in an economi-
cal point of view, and in many parts of Corn-
wall the granite is, on this account, of little 
use for buildings in which large masses are 
required. 

There are numerous small veins of shorl also, 
in the granite of St. Just and the Land's-end, 
which appear to influence the adjoining granite 
in precisely the same way as those of quartz: 
it is of a different colour and sometimes of a 
different grain from that which is more distant 
from the vein, but is frequently not in the 
smallest degree decomposed: several of these 
veins may be seen at Huel Oak Point, where 
the granite for some inches on each side of 
them is of a deep red colour. 

Granite veins in Granite. 

In addition to the remarks on these veins in 
the second volume of the Society's transactions, 
it may be here stated that their principal local-
ities are Tol-Pedn-Penwith, and the eastern 
side of Lamorna Cove. I have also observed 
them near the headland of Pedn-men-du, and 
in Zawn Wells, a cove adjoining Pordenack 
Point on the north-west: at the latter spot 
there are some large veins of fine grain granite 
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having a reddish tinge, intersecting the perpen 
dicular cliff from the top to the bottom ; one iii 
particular is nearly four feet wide, and is uncom-
monly straight and regular. A little southward 
of Pedu-men-du, there is a vein of red granite 
from 3 to 6 feet wide, bearing nearly north and 
south, but very irregular and tortuous. At To14 
Pedn-Penwith, in the granite of the veins, the 
felspar is generally'of a deep red colour,* giving 
rise to a variety nearly resembling the granite of 
Egypt, anciently called syenite,' of which most 
of the famous obelisks and pillars in that country 
were formed : there are also numerous` patches 
of red granite intrirrixed with the' grey*t but 
large masses of thiS kind could not be obtained 
at this Point alSO thete are other' veins 'of 
fine grain granite,' of which 'the principal 'part 
is compact felspar. Two Gentlemen frothi 
Germany; Messrs. Oyenhatisen and. Decken; 
informed me; some 'time Since, of their having 
observed a bed of fine grain granite, very similat 
to that of these veins, underlying' the large gral 
nite, and dipping rapidly ' 'tO the' north-teaSt4 
forming an angle' to the' borison" Of ten 'id 
twenty degrees. This bed' they also pereeiVedi 
in some coves to the' north=west of the Funnel; 
- • One of the finest of 'these'veleSMay tie seen at PeegViii-liteUsi4 
is the rasters rocks just ,et the .esd of the gickway. : 

t Red granite may also, be found at PortlIclitapel Cove, ,:,p4 
eastward of Porthcurno Cove. 
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One ofthe finest of these veins mmay be seen at Peagwarra Cove,

in the eastern rocks just at the end of the archway.

a littlet Red granite may also be found at Porthchapel Cove, and a

eastward of Porthcurno Cove.

VOL. III.
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where the dip is greater. They considered it 
probable that the fine grain granite veins are 
connected with this bed in the same way that 
the granite veins in the slate at Mousehole, 
St. Michael's Mount, &c. are supposed to be 
connected with the granite beneath: if this 
point could be satisfactorily established, it 
would throw some light on the subject of granite 
veins in general, although the mode of their 
formation might still be as much disputed as 
that of the veins in the slate. I have not, 
however, been able to discover any connection 
pf this kind between the veins and the granite 
beneath, nor indeed could I find that any of 
the veins which intersect the other granite, 
fall in with the mass to which they alluded: 
a more particular examination, or some future 
dislocation of the rocks, may, perhaps, discover 
some relation between these veins and the sub-
jacent granite; but these rocks can only be 
Seen for a short period at the very lowest of 
the tide, and to approach in a boat is frequently 
impossible, on account of the surf which breaks 
ever the rocks. It is not improbable, however, 
that a connection between a mass of granite, 
or of any other body, and veins of the same 
substance which are found intersecting a duff-
rent superincumbent body, will be hereafter 
found to subsist more generally than has been 
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supposed. At Kennick Cove, near the Lizard, 
in some parts where the greenstone underlies 
the serpentine, the latter is intersected by large 
veins of greenstone, which, it may be fairly 
supposed, are connected with the greenstone 
beneath ; but although some of these veins, as 
well as many of the granite veins, are very short, 
and have little regularity either in their size or 
direction, yet there are others of the same kind, 
so regular in their form, their composition, their 
direction, and their connection with the bodies 
which they intersect, as to make it very impro-
bable that they have been cast up by a violent 
convulsion. 

At Lamorna Cove, near Carn-du, the granite 
veins are numerous and easy of access: the 
granite of these veins is much more diversified 
and interesting than that of the mass, and 
generally contains some extraneous substance : 
its felspar is usually of a bright red colour, and 
probably contains more iron than the common 
felspar. Whether these veins also have any 
relation to a subjacent mass of granite of the 
same kind, or whether, by the affinity of the 
particles of the extraneous substance containdd,
in them (whether shorl, hornblende, or chlorite,) 
or from any other cause, they were arranged 
as veins in the midst of the contemporaneous 
mass of granite around them, are suppositions 
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equally gratuitous, as there are no data which 
can serve for the foundation of either. In one 
part of this cove a granite vein is accompanied 
for a considerable length, by a vein of chlorite, 
and another of quartz. 
• It may be noticed here, that at St. Michael's 
Mount, some of the granite veins which inter-
sect the slate contain scarcely any mica ; but 
mica may be found in separate veins, penetrating 
the slate which is near the granite veins. 

Shorl-rock veins in Granite. 

Most of these veins have been particularly 
described in the second Volume of Transactions, 
and they would not be again alluded to, but for 
the discovery of a very large vein of this sub-
stance, which appears to supply a satisfactory 
proof of what Dr. Forbes has surmised,—that 
shorl-rock is rather a variety of granite than a 
distinct rock. The vein in question is at Carn 
.Boscawen, about half a mile beyond the junction 
.of the granite and slate at Cara Silver, where 
the veins of shorl-rock occur which have already 
been noticed. It is about 8 feet wide, bearing 
north and south, and forms a very prominent 
object in the almost perpendicular cliff, being 

. ♦isible from about high-water mark to the height 

.of-prhaps 60. . feet. . It consists principally of 

I 
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quartz and shorl, and in some parts contains 
decomposed mica. On pursuing this vein either 
downwards or upwards,—towards the sea or 
towards the summit of the hill,—we meet with 
the same result : not far above low-water mark 
it is quite lost as a distinct vein, and, becomes 
one body with the granite. In the upper part, 
it first divides into several small veins, and these 
gradually diminish until they are lost entirely 
in the granitic mass. The shorl-rock veins near 
Carn Silver may possibly terminate in the same 
way; but their termination cannot be disco-
vered, as on one side they are lost in the sea, 
and on the other, in the hill. 

Caverns in •the Granite rocks. 

Of the natural caverns which have been disco-
vered in different parts of this country, whether 

. on the coast or in the interior, the principal 
ones have been in limestone rocks ; as Pealg's 
hole, Poole's hole, Elden hole, &c. in Derbyshire, 
Kirkdale cave, in Yorkshire, &c. The forma-
tion of most of these caverns must have been 
wholly independent of the sea, as they are in 
general far beyond its possible operation : there 

, are some, however, as at the Mumbles Point, in 
_ Wales, &c. in the formation of which that agent 

has possibly had some influence. 
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Some considerable caverns have also been 
found in slate, as Mackinnon's Cave, in the Isle 
of Mull, &c. but these, I believe, are generally, 
if not always, within reach of the tide : there 
are some worthy of notice in the slate of the 
northern coast of this County, especially at 
Porth Towan. Those which have been found 
in Basalt, as in the neighbourhood of the 
Giant's Causeway, and Fingal's Cave, in Staffa : 
and in Serpentine, as at Kynance Cove and 
other parts of the Lizard district, may also 
have been formed by the agency of the sea. 

The caverns which are found in the granite 
rocks of Cornwall are also within reach of the 
sea. They are very insignificant when com-
pared with many others, and are only worthy 
of notice on account of the manner in which 
they were probably formed, and of some circum-
stances connected with them. The whole of 
these caverns owe their existence, in all proba-
bility, to the action of the sea; but as the 
operation of that powerful agent has been 
exerted on different substances which formerly 
occupied the space which now forms the 
caverns, they may, for the sake of distinction, 
be classed under four heads. Their situation 
may be found on the map which accompanies 
this communication, by referring to the num-
bers, which commence at Cape Cornwall, and 

222 MR. CARNE, on the Granite ofthe

40 Some considerable caverns have also been

found in slate, as Mackinnon's Cave, in the Isle

of Mull, &c. but these, I believe, are generally,

if not always, within reach of the tide : there

are some worthy of notice in the slate of the

northern coast of this County, especially at

Porth Towan. Those which have been found

in Basalt, as in the neighbourhood of the

Giant's Causeway, and Fingal's Cave, in Staffa :

and in Serpentine, as at Kynance Cove and

other parts of the Lizard district, may also

have been formed by the agency of the sea.

,

The caverns which are found in the granite

rocks of Cornwall are also within reach of the

sea. They are very insignificant when com

pared with many others, and are only worthy

of notice on account of the manner in which

they were probably formed, and of some circum

stances connected with them. The whole of

these caverns owe their existence, in all proba

bility, to the action of the sea ; but as the

operation of that powerful agent has been

exerted on different substances which formerly

occupied the space which now forms the

caverns, they may, for the sake of distinction,

be classed under four heads. Their situation

may be found on the map which accompanies

this communication, by referring to the num

bers, which commence at Cape Cornwall, and



Western part of Cornwall. 223 

continue round the coast as far as Mousehole, 
where the granite ends. 

The first class appear to owe their formation 
to the existence of veins of different substances, 
generally quirtz, and sometimes metalliferous. 
To this class belong—No. 1, which is situated 
directly. under Caraglose Head : it is about 30 
feet high, and 50 feet deep,* but narrow : at 
the end a vein is very perceptible, and the sides 
of the cavern are covered with the brown oxide 
of iron from the vein: the sea at high water 
reaches the end of it.—No. 5, which is at least 
100 feet deep : its height is about 20 feet, and 
its width at the bottom 8 feet : in the end, and 
at the top, appears a vein which, on the outside, 
may be seen reaching to the top of the cliff: 
the floor of this cavern is fretted by the sea in 
a singular manner, and is so irregular as to 
require a great deal of care to walk safely on 
it.—No. 8, which is emphatically called the 
Land's-end hole, belongs, I believe, also to this 
class: it extends across the peninsula of the 
Land!ssend, and is probably 200 feet in length : 
the width and height are different in ,different 
parts: 'at the entrance from the north it , is 
perhaps 60 feet high; but in the middle not 
more than 30 : the floor is strewed with large 

• By the word deep here, I mean the extent inwards, from the 

Outiranle Wilms extremity. 
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masses 'ofiranite which are never covered by 
the regular flow of the tide. At the southern 
extremity of this cavern stands the rock on 
which, several years ago, the horse was precipi-
tated, from which, when on the very edge of 
the cliff, the presumptuous rider threw himself 
just in time to save his life. From this stone 
the granite of the adjoining cliff exhibits one 
of the finest instances of the columnar form' 
which the Land's-end affords.—Nos. 11 and 12 
in Ennis Island, a rock near the Greeb Point: 
the former goes completely through the Island. 
I should suppose it to be from 30 to 40 feet 
high: the latter does not penetrate so far: 
although it, is difficult to get into either of 
them, the perpendicular quartz veins above 
them may be distinctly seen from the opposite 
shore :—and No. 19, known by the name of the 
Funnel at Tol-Pedn-Penwith: the opening is 
from the west, from which the extent is from 
100 to 150 feet : the floor rises so rapidly that 
the end is probably 50 or 60 feet above the 
entrance: in the middle of this cavern, the 
mass of earth• and stones which' covered it has 
given way, thus making an opening to the top 
of the cliff, and forming a chasm, froze which 
it has derived the name of the Funnel. A large 
metalliferous vein crosses this cavern from east 

to west, and the green stain in some parts 
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affords good evidence that it contains copper. 
A smaller cavern east of the Funnel bears the 
name of the Little Funnel, as it is also open to 
the top of the cliff : a vein crosses this cavern 
also. 

In the second class, a mass of decomposed 
granite appears to have occupied a part, if not 
the whole, of the cavity .which now forms the 
cavern: this is evident 'from the decomposed 
state of the granite above, and at the termi-
nation of, the caverns: to this class belong 
No. 9, which crosses the peninsula of the Land's-
end, and is about 150 feet long : at the entrance 
from the north the roof is low ; but at the 
southern extremity it is 60 feet high, and 30 
feet. wide, and is a grand and interesting 
cavern.—No. 17, in Pendower's Cove, a very 
large cavern, but inaccessible from the, land :—
and, No. 21, a high, but narrow cavern near the 
Logan jock. 

With respect to the third and fourth classes, 
it is doubtful whether the spaces which now 
form the caverns were originally cavities in the 
granite, which at a subsequent period,—perhaps 
the time of the general deluge,—were filled 
either with angular masses or with bowlders of 
granite, mixed with gravel and clay, and in some 
cases with sand ; and a part of their contents 
having been since washed out, the present 
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caverns have been formed :—or whether these 
fragments, &c. were deposited on granite, which 
either was at that period, or has since become, 
decomposed, and has yielded to the action of 
the sea. Of the caverns of the third class, the 
arched roofs are formed of angular masses of 
granite,—some of them very large,—mixed with 
a considerable portion of gravelly clay, and rest-
ing on the solid granite on each side. These are 
generally the largest and the finest of the whole. 
To this class belong No. 23, which is immedi-
ately westward of Cam Silver : it is about 70 
feet high, 20 feet wide, and 80 feet deep.—
No. 26, which lies to the north-east of Kennal 
Point, and is about 100 feet deep, 30 feet wide, 
and 40 feet high : at the mouth, the roof is for-
med of angular granite stones and clay : in the 
middle, however, the roof is solid granite ; and 
at the end is a vein about 18 inches wide, which 
contains iron.—No 27, is the Mouse-Hole, near 
the village of Mousehole : at the entrance it is 
about 50 feet high, and 30 feet wide: at the 
depth of about 100 feet the cavity becomes 
very small indeed ; but on passing this strait, 
the cavern again widens, and extends nearly 50 
feet further: in the largest part, the roof con-
sists of angular stones and gravelly clay ; but 
towards the end, it is entirely disintegrated 
granite. 
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The fourth class will include the caverns 
whose roofs are composed of rounded masses 
or bowlder-stones, and pebbles, mixed with a 
small portion of gravelly clay. To this class 
belong No. 3, called Gamper Hole, near Mean 
Castle,* and a little southward of the headland 
called Pedn-men-du : f it is about 20 feet wide, 
and 30 feet high at the entrance, and about-40 
feet deep ; but the floor slopes upwards so fast, 
that at the end it almost meets the roof.—No. 22, 
in Lean Scath, which has a very small entrance, 
but is larger within ; its roof is low, but finely 
studded with bowlders.—No. 24, a little east-
ward of Cam Bargis, which is about 60 feet 
deep, 40 feet wide, and nearly 20 feet high:—
and, No. 25, a small cavern near the last, whose 
arched roof is full of immense bowlders. 

In all these cases, the formation of. the 
• caverns may be satisfactorily accounted for 

without supposing, as some have done, that they 
owe their existence to a shrinking or com-
pression of the granite at the time of its for-, 
mation. Had this been the case, we should 

• An ancient entrenchment in Sennen, of which the remains of 
two walls are distinctly visible. 

t This headland (Pedn-men-du—The black rocky head) is about 140 
feet high: the northern part of it is composed of immense perpendi-
cular masses of granite; but on the southern side the rocks are very 
rugged and water-worn, and are split into small quadrangular masses. 
This side of the Head is exposed to the violence of the storms from 
the south-west, which are so frequent on this coast in the winter. 
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find them at all heights in the cliffs, and also in 
,the granite hills far from the sea ; but there is 
scarcely one which is not now within the reach 
of the tide : the action of the sea, therefore, 
has probably been the cause of their formation, 
by attacking and *displacing the matter of the 
veins, the decomposed granite, or the clay, &c. 
in the interstices of the bowlders and frag-
ments ; and having once made an inroad at the 
foot of the cliffs, the softer parts far above 
high-water mark would naturally yield to the 
spray of the sea, and to gradual decomposition.. 
In this way most of the caverns have probably 
arrived at their present size, and may, perhaps, 
become still larger. 

In the same way most of the small Zawne, or 
creeks, which abound on this coast, have been 
probably formed. An excellent example may 
be seen at Zawn Castle,* near Pedn-men-du 
at the termination of this creek there are several 
quartz veins, which, as well as the granite which 
they intersect, are in a state of great decom-
position: these veins, at some former period, 
doubtless reached the edge of the cliff; but the 
sea has gradually washed away both the quartz 
and the granite, and thus formed the creek. 

• So called because it adjoins the before-mentioned entrenchment 
of Mean Castle. 
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probably formed. An excellent example may

be seen at Zawn Castle,* near Pedn-men-du :.

at the termination of this creek there are several

quartz veins, which, as well as the granite which

they intersect, are in a state of great decom

position: these veins, at some former period,

doubtless reached the edge of the cliff ; but the

sea has gradually washed away both the quartz

and the granite, and thus formed the creek.

So called because it adjoins the before-mentioned entrenchment

of Mean Castle.
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Granite Bowlders in the Clines. 

The occurrence of rounded and water-worn 
masses of stone, of all sizes, in situations where 
they could not have been originally placed, is 
not uncommon, and has alWays been regarded-
as a very important evidence in favour of a 
general deluge. The most remarkable circum-
stance of this kind, which is to be found in 
Cornwall, occurs at St. Agnes Beacon, where 
nearly 500 feet above the sea-level, a layer of 
sand occurs, of the depth of six feet, and imme-
diately under it a layer of rounded stones :f 
these pebbles, however, are slate, which is the 
rock of the neighbouring country. There are, 
on the western coast of Cornwall, numerous 
instances of a similar kind, although none so 

much above the level of the sea. 
From Cape Cornwall southwards, the first 

instance which occurs (see letter a on the map) 
is at Porth Just, near the commencement of the 
granite coast, and immediately under the Little 
Bounds tin mine : the bowlders here are about 
.15 feet above high-water mark, and although 
they do not form an extensive body in the cliff, 
the adit of the mine goes through a mixture of 
bowlders and clay, until it comes to the solid,
granite. 

t Borlase's Natural History, page 76. 
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The second instance (b) may be found at 
Pornanvon Cove, in St. Just: here there are 
two beds separated from each other by a mass 
of solid granite: the western bed is about 10 
feet in height or thickness, and perhaps 70 or 
$0 feet long : the eastern bed* is at least 200 
feet long : at one end it is 20 feet thick, but it 
gradually diminishes towards the east: the 
bowlders and pebblesf are quite as round as any 
which are found on the sea-shore: the largest 
are about 3 feet in diameter, from which they 
gradually diminish to the size of a hazel nut : 
a great number of small slate pebbles may be 
seen throughout this bed ; but there are no large 
slate bowlders: the substance which fills the 
crevices is a mixture of calcareous sand, granite 
gravel, and clay, which forms a very firm and 
strong cement. The mass of granite stones 
and clay which overlies the western bed is at 
least 60 feet thick : that which covers the eastern 
bed is about 50 at one end, but at the other, not 
above 20. The sea, at very high spring tides, 
may possibly reach the foot of these beds of 
bowlders. This is the finest instance, as well as 

• Except St. Agnes Beacon, this is the only instance in the whole 

of Cornwall, noticed by Borlase, or, 1 believe, by any other author. 
t The word Bowlders is used for the large, and Pebbles for the small 

rounded stones. 
This mixture of granite gravel, and clay, is called by the miners 

Railway 
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the• most easy of access, on all the western coast. 
.At Huel Oak Point a large iron vein, or guide, 

as it is termed by the miners, makes its appear» 
ance: in the cliff it is about 6 feet wide: it 
crosses Pornanvon Cove, and may be found 
again at Caraglose Head :* the third spot (c)' 
at which the bowlders occur is immediately on,
this vein : they are mixed with large fragments 
of granite : two of the bowlders are at least 6 
feet in diameter ; one-of them is fallen on the 
outer part of the vein : they are about 8 feet 
above high-water mark. 

The next stratum (d) begins at the Point 
south of Polpry Cove ; it is a very thin bed, but 
of a considerable length, about 20 feet above 
high-water mark. Here there are two small 
caverns whose roofs are formed of bowlders and 
sandy clay : in one of them is a metalliferous' 
vein. 

At Nanjulean River, the coast becomes very 
low : immediately south of the river is a very' 
fine bed of bowlders and pebbles, (e) only infe-
rior to that of Pornanvon Cove : it is about 6• 
feet thick, and perhaps 150 feet in length: in 
the lower part of the bed the pebbles are very 

• At Cribba Point another iron vein or guide occurs, which may 
be traced along the north-eastern side of Polpry Cove until it enters 
the cliff. Its northern course from Cribba Point is under the sea, 
and it is not again seen in any part of St, Just. 
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small, and a great many slate pebbles are seen 
amongst them, but the upper part consists of 
large granite bowlders.: the crevices are filled 
with small granite and gravelly clay, mixed 
with a very small portion of sand. The bottom 
of this bed is about 15 feet above the sea at 
high-water. 

The next bed (f) occurs between Creagle 
Point and the Point of Are : it is about 6 feet 
thick, but very short: the pebbles in general 
are not large, but very round : the cliff resting 
on them, composed of large angular masses of 
granite and clay, is about 30 feet high : the sea 
at spring tides probably reaches this bed. 

Passing Sennen Cove, and the headland of 
Pedn-men-du, at the southern termination of 
which some straggling bowlders repose on the 
granite about 30 feet above the sea ; the next 
instance worthy of notice (g) will found at 
Gamper Hole : (Cavern No. 3) the walls of this 
cavern are solid granite, and on them rests an 
arched roof of granite bowlders connected by 
gravelly clay : several have fallen from time to 
time as is evident from the vacuities in the roof, 
the bowlders do not continue far above the 
roof, but on them lies a mass of granite stones 
and clay to the height of 20 feet, the lowest 
of these bowlders are 40 feet above high-water 
marAc. 
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Bowlders may be seen immediately above 
the Cavern No. 51 •(h) and in the cliff on the 
north side of it, bunches of bowlders and peb-
bles, mixed with gravelly clay, appear in several 
places, resting on: protruding parts of the 
granite, from which the mass which formerly 
lay ,on the pebbles has probably fallen. s The 
bowlders are here' at least 40 feet above high-
water mark. 

'The roof of the Cavern No. 7 is an entire 
mass of bowlders, (i)- as round as possible, with 
.a little gravel and clay in the interstices. 

- The next instance occurs in the Cavern No. 
8,—the Land's-end (k) the roof shelves 
downwards and jets out in the middle, leaving 
a space between the highest and the lowest 
part : on the shelving rock, in the very center 
of the Cavern, is a mass of bowlders and pebbles, 
from 30 to 40 feet above the highest tide. 

From the Land's-end to Porcurno Cave, we 
meet -with no bowlders' of any consequence; 
but it is evident from the solitary rounded stones 
which yet remain in different parts, of the, cliff, 
that similar strata of bowlders formerly existed 
here as are still to be seen on other parts of the 

-coast: as, however, this part jets out farther3nto 
%the sea than any other, and-is more exposed -to 
its violence; it-is probable _that they have- been 
Jalmost entirely iwashed lof the: cliffs.; and 
have Allen on,the beach below. 
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The next three spots where bowlders occur 
(1, m, n,) contain nothing particularly worthy 
of notice under this head. 

The next extensive mass of bowlders is in St. 
Loy Cove, (o) where there is a bed or stratum 
at least 150 feet long, and from 4 to 8 feet thick : 
it is interrupted in the middle by two protu-
berant masses of granite : the ground above the 
bed of bowlders is 30 feet high, consisting, in the 
lower part, of granite fragments with clay, and 
in the upper part almost entirely of clay: at 
high tides, the sea reaches the foot of this bed. 

In the very end of the Cavern No. 23 (p) is 
a mass of bowlders and pebbles, about 8 feet 
wide and 12 feet high. The lower part of 
this cavern was at some former period probably 
filled with bowlders, which have given way in 
consequence of the operation of the sea on the 
gravelly clay which formed the cement. 

The roof of the Cavern No. 24, near Cam 
Bargis, (q) consists of a mixture of bowklens 
and angular fragments, which are about 20 feet 
above the level of high-water. 

The Cavern No. 25, (r) near the last, presents 

to view in the roof, bowlders of such an immense 
die,—many of them apparently ready to drop,—
as to make it dangerous to enter it : these ane 
about 10 feet above the highest tide. Theme 
we two other small caverns on the western aide 
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of Lamorna Cove; with bowlders in the roof. 
The next stratum of bowlders worthy of 

notice occurs a little to the north-east of Cara-
du. (s) With a few small interruptions this 
stratum is at least 100 feet long, and from 3 to 
8 feet thick: the cliff, composed of angular 
fragments and clay, rises about 30 feet above it. 

The last which I shall mention is very near 
the junction of the slate and granite at Mouse-
hole : (t) it is about 40 feet long, and from 3 to 
6 feet thick ; at high spring tides, the sea reaches 
to the top of this bed. Although in most of the 
instances which have been mentioned, the occur-
rence of small slate pebbles is very common, 
in the last alone 1 observed a large rounded mass 
of slate, or rather hornblende rock. 

The occurrence of bowlders in the slate cliffs 
is much more rare than in the granite cliffs. I 
have not been able to find more than two or three 
instances of any consequence-: the oue most 
worthy of notice is in a small sandy creek south 
of Pendeen Cove, in St. Just, where there is a 
bed of slate bowlders about 2 feet thick and 60 
feet long, resting on the solid slate (or rather 
greenstone) rock, about 10 feet aboye high-water 
mirk. The incumbent mass of immense slate 
stones and clay is about 20 feet high. The 
cementing substance is a mixture of clay, sand, 
and small particles of slate. 

G G 2 

Westernpart of Cornwall.
235

of Lamorna Cove, with bowlders in the roof.

The next stratum of bowlders worthy of

notice occurs a little to the north-east of Carn

du. (s) With a few small interruptions this

stratum is at least 100 feet long, and from 3 to

8 feet thick: the cliff, composed of angular

fragments and clay, rises about 30 feet above it.

The last which I shall mention is very near

the junction of the slate and granite at Mouse

hole : (t) it is about 40 feet long, and from 3 to

6feet thick ; at high spring tides, the sea reaches

to the top of this bed. Although in most of the

instances which have been mentioned, the occur

rence of small slate pebbles is very common,

in the last alone I observed a large rounded mass

of slate, or rather hornblende rock.

The occurrence of bowlders in the slate cliffs

is much more rare than in the granite cliffs. I

have not been able to find more than two or three

instances of any consequence : the one most

worthy ofnotice is in a small sandy creek south

of Pendeen Cove, in St. Just, where there is a

bed of slate bowlders about 2 feet thick and 60

feet long, resting on the solid slate (or rather

greenstone) rock, about 10 feet above high-water

mark. The incumbent mass of immense slate

stones and clay is about 20 feet high. The

cementing substance is a mixture of clay, sand ,

and small particles of slate.

GG 2



236 MR. CARNE, on the Granite of the 

In Pendeen Cove,* a stratum of pebbles about 
3 feet thick, commences just at the junction of 
the granite and slate, and continues on the 
granite side almost to the northern termination 
of the cove : they are the smallest of any that 
I have seen in a similar situation : near the slate 
country, they are almost all slate, but at a little 
distance, granite pebbles are mixed with them : 
the crevices are filled with sand, and in one part 
of the Cove, a bed of sand rests on the pebbles. 
'The mass of granite stones and clay which rests 
upon the. bed_ is 60 feet in height: the sea at 
spring tides reaches the pebbles. 

.I have heard of only one instance in which 
a bed of granite bowlders has been found at 
a distance from the sea, viz. at the tin mine 
of Huel Cam, in St. Just. The workmen in 
clearing one of the old shafts, at the depth of 
about 50 feet under the surface, passed through 
a bed of bowlders of the thickness of about 15 
feet : its length and width could not be ascer-
tained : there was no sand whatever in the cre-
vices, but merely disintegrated granite and clay. 
This stratum must be nearly, if not quite, 500 
feet above the level of the sea: the bowlders 
are on the north side of the tin lode ; but none 
have been found in the lode. 

* This Cove is about three miles north-east from Cape Cornwall, 

but it could not be laid down in the map because of the distance, 
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Various have been the theories relative to 
these bowlder stones ; but instead of discussing 
these, I would state the following facts :—the 
beds, or strata, of bowlders, always rest on the 
solid granite : even where they form the roof 
of a cavern, each side of the arch rests on the 
granite :—above them, and resting on them, 
are masses of angular granite stones with gra-
vel and clay :—the angular stones and the bowl-
ders are sometimes partially intermixed, but I 
have never seen a bed of angular stones below 
a bed of bowlders :—the particles of granite 
And quartz mixed with the clay in the crevices 
between the bowlders, are not rounded but 
angular : they are, in fact, disintegrated granite, 

.or growan, similar to. what may be found on 
the tops and sides of the granite hills :—at 
Pendeen Cove, the pulverized matter in the cre-
vices is almost wholly sea-sand: at Pornanvon' 
Cove it is partly sand ; in a few other instances 
there is a small quantity of sand; but in general 
there is none at all. 

Some of these facts, connected with the case 
of the Huel Cam mine, and the discovery of 
bowlders in veins, which will be presently 
noticed, will make it appear probable that the 
bowlders were rolled down from above ; whilst 
others appear to favour the supposition of Dr. 
Borlase,* that the rock 'on which they rest was 

* Natural History, page 77. 
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formerly the bed of the sea. It is certainly 
not very easy to account for the great regularity 
of many of these beds ; some of those which 
are from 100 to 200 feet in length have scarcely 
any variation in the level of the upper part. 
In several instances I have observed what may, 
perhaps without impropriety, be called regene-
rated granite,—the granite which had been in 
a state of disintegration, having again acquired 
the hardness of stone. 

Granite Bowlders in Veins. 

Insulated pebbles have occurred in several 
veins in Cornwall, even in those which are 
metalliferous : they have been found in the tin 
lode of Ding Dong, and in the copper lode of 
Huel Alfred. The pebbles of the Relistian 
mine are well known : here, at the depth of 100 
fathoms below the surface (which is not higher 
than the surrounding country) a mass of pebbles 
was discovered in the tin vein, about 12 feet in 
length, and nearly the same in width and thick-
ness, and scattered pebbles were found in the 
vein far beyond those boundaries : the pebbles 
are slate,—the same as the slate of the country, 
which appears to have some chlorite in its 
composition,—and are cemented together by a 
ahloritic substance: in the crevices between 
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the pebbles, and connected with the cementing 
substance, are oxide of tin and yellow sulphuret 
of copper,—the former always crystallizedr . 
the latter, never. None of the pebbles contain 
a particle of copper, and I have not met with 
more than two or three which contain any tin. 
It appears probable that both the tin and the 
copper have been mineralized subsequently, net 
only to the formation of the pebbles, but to the 
period when they were placed in the vein. The 
few pebbles which contain tin are singular: they 
are coated on the outside with chlorite perhaps 
half an inch thick, to which a few slate pebbles 
adhere : on breaking them, the tin stone within 
(a mixture of quartz and oxide of tin) appears 
perfectly round, and of course, must have been 
rounded before it acquired the coat of chlorite ; 
and also before the pebbles which adhere to 
the chlorite were rounded: the tin of these 
pebbles appears, therefore, to have been mine-
ralized prior to that which is found in the cre-
vices of the slate pebbles. 

There are some veins near the Land's-end, 
in which bowlders and pebbles of granite are 
distinctly visible from the beach. The first 
instance occurs in the cavern No. 5 : at the end, 
and in the roof, there is a vein, which in front 
of the cavern, may be observed intersecting 
She perpendicular cliff, and at the height of about 
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40 feet from the beach, a great number of granite 
bowlders may be seen in the midst of the vein. 
The next instance is in the Cavern No. 7, which 
has been already described as almost filled with 
bowlder stones : here also is a vein nearly two 
feet wide, extending in height from the top of 
the cavern to the summit of the cliff, and filled 
with bowlders and pebbles to the height of 
about 12 feet above the roof of the cavern. I 
conjecture that the cavern No. 8, would furnish 
another instance of the same kind : I thought 
I could perceive a vein in the roof of this cavern; 
but as the grassy turf comes down to the top 
of the arch, I could not clearly ascertain the 
fact. At Pendeen Cove, in St. Just, in a small 
cavern at the end of an opening called the Mill 
Zawn, there is a vein about a foot wide, which, 
in the roof of the cavern, is filled with pebbles. 

The veins in all these cases will be found, I 
apprehend, to belong to one of the latest forma-
tions: they very nearly resemble flucan 
that at Pendeen Cove is quite a white slimy clay. 
The vein in the cavern No. 5, is said to have 
produced tin: it is, however, not the vein which 
contains the bowlders, but a quartz vein beside 
it. In Pendeen Cove also there is a large 
quartz vein close to the clay vein: in each of 
these cases a subsequent fissure seems to have 
been made in a line with the older vein. It may 
be reasonably supposed that all the veins which 
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contain bowiders, were formed by the fissures 
having been filled from above. 

Granitic Elvan-Courses. 

There are two spots 'west of Penzance (and 
perhaps others which have not yet been disco-
vered) in which the granite occurs in large 
channels, and assumes such a peculiar appear-
ance as to justify the application of the term 
Elvan-Courses to them. The first is near the 
village of Mean, in Sennen, where there is a 
channel of granite entirely different from that 
of the adjoining country. It is about 70 feet 
wide, having a direction nearly north and 
iouth: it is opened only in one part. I have 
searched for it in Sennen Cove without suc-
cess; but it is possible that it may be covered 
by the sand in the lower part of• the Cove. 
The granite of this course has in many respects 
a strong resemblance to the elvan of other parts 
of Cornwall, although it is not much like it in 
appearance. It is harder and more brittle than 
common granite, and is consequently so difficult 
to work into any peculiar form, that it is used 
for building just in the state in which it is taken 
from the quarry : a vast deal of it is also, on 
account of its hardness, broken up to repair 
the highways. As there is no mine near this 
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spot, the only part in which this granitic course 
can be seen is near the surface, where it occurs 
in loose blocks imbedded in the growan. The 
stone is a compound of quartz, felspar, and shorl, 
the two former so intimately combined that they 
are sometimes not distinctly discernible by the 
naked eye: the shorl occurs in small bunches 
of minute crystals. It is greatly variegated, 
and affords a great number of specimens differ-
ing much from each other. 

The second instance is at Bosava, in Paul. 
Here there are scattered blocks in the roads, 
the fields, and the hedges, which exhibit the 
greatest number of the most beautiful varieties 
of granite that I have ever met with. It 
possesses almost every shade from greyish and 
brownish white to deep red: in general it 
contains scarcely any mica, but a great deal of 
shorl, which rarely appears mixed up with the 
other parts of the granite, but in small separate 
bunches: in some parts it appears to consist 
of quartz, shorl, and mica, and to contain no 
felspar : another variety exhibits shorl, felspar, 
and mica, with scarcely any quartz. This 
granite has been seen about ten feet below 
the surface; where it is found in irregular 
laminae, much like the common elvan stone, 
and indeed this is almost the only circumstance 
in which it resembles the porphyritic elvan of 
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the mining district: it is, for the most part, 
equally tough, and as easily wrought, as other 
granite. It occurs in a regular channel, of 
which it is difficult to ascertain the width, but, 
from the appearance of the surface, I think it 
cannot be less than from 150 to 200 feet. Its 
direction is about north-east and south-west, 
and its locality is the side of a hill facing the 
south-west; but it certainly does not extend 
in the latter direction beyond the lowest part 
of the valley which opens to Lamorna Cove: 
I have searched for it in the opposite hill, 
but in vain: nor do I believe it extends 
north-eastward even to the summit of the hill 
in which it is found : it appears, therefore, to be 
bounded at both ends, as well as on each side, 
and may, perhaps, be considered as a mass of 
peculiar kind of granite in the midst of a granitic 
country, with as much propriety as an elvan-
course. If the beautiful granite of this spot 
were generally known, it would probably be 
much used for the more ornamental parts of 
Architecture. 

I have no other remarks to make on the 
granite of Cornwall, except to express my regret 
that in the natural and reasonable wish to make 
the granite hills profitable to the proprietors,, 
some of the most interesting spots, both in 
themselves, and in the associations to which 
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they give rise, have not been spared: the 
yawning chasms which now appear in some 
parts of those hills are almost sufficient to 
destroy the interest which they formerly created. 
Surely there is granite enough in this County 
to supply all the demands which can possibly 
be made on it for the purposes of Architecture, 
without touching those lofty tors, bold head-
lands, hoary earns, and other magnificent piles, 
which, from their picturesque beauty, romantic 
grandeur, and traditional relations, have long 
been the pride of Cornwall. 

The transition from the granite hills to the 
remains of antiquity which exist, or have existed, 
on many of them, is very natural, and I must 
here refer also to the ravages which have been 
committed on the monuments of the ancient 
inhabitants of this country, many of which we 
ascribe to our earliest ancestors. If this species 
of Vandalism, or worse than Vandalism, be 
allowed to continue, Borlase's Antiquities of 
Cornwall will, ere long, become a purely histo-
rical work, without the possibility of being 
illustrated by a single existing monument. 

Of all the rock circles described by Borlase, 
there are very few which have half the number 
of stones which he Mentions: but without 
referring to acts which may have been done 
long since, I would only mention a few which 
have been lately committed. 
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The monument called Kerris Roundago, in 
the parish of Paul, was, a few years ago, in 
excellent preservation: every part of it men-
tioned by Borlase might easily be traced : what 
was my surprize a few months since to find that, 
except the two front pillars, which composed a 
part of what was probably the grand entrance, 
scarcely a vestige remained! 

The rock circle of Tredineck, in Gulval, com-
posed of small rocks similar to the Zennor Circle, 
was, about two years ago, wholly taken away, 
in order to use the stones in building a house 
for the use of the Ding-Doug tin mine: not 
the smallest trace of this circle can now be seen. 

A great number of the stones which composed 
the outer and inner walls of Castle Chun, have 
also been carried off within a few years. 

At a still later period, a part of the outer 
wall of the ancient entrenchment of Castle 
Trereen was razed, merely to use the stones for 
building purposes : and later still,—even within 
a few weeks, persons have been seen at Castle 
Andinas,razing and carrying off the stones of one 
of the walls of that extensive entrenchment. 

These are only a few instances, but others 
might be mentioned. Had these ravages been 
committed in a country where it was difficult 
to procure building stone, however we might 
regret the circumstance, we could not be greatly, 
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surprized at it; but all this destruction has 
taken place on spots where any quantity of 
excellent granite might have been procured. 

It must be remarked, however, that most of 
these disgraceful occurrences have taken place 
not only without the permission, but entirely 
without the knowledge of the Proprietors, and 
this slight allusion to them here will, doubtless, 
be sufficient to prevent such sacrilegious dela-
pidations in future, and to secure a greater -
degree of attention to the preservation of what 
still remains. 
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