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I had it in my power to follow my inclinations; and
I have accordingly devoted the two past years almost
entirely to this object: during which period I may,
without presumption, say that I have patiently and
zealously laboured in the cause; having performed
more than twelve hundred miles on jfoot, visiting
every part of the county, and sparing neither per-
sonal toil or expense, in endeavouring to gain a
more perfect knowledge of the geology of Corn-
wall, than could be obtained by strangers, however
well qualified for the task, in their hasty and partial
excursions.

In mentioning these circumstances, I do so merely
with the view of shewing, that the following details
have claims on your attention, as the results of actual
observations, on a country which affords, both in
natural and artificial sections, more ample opportu-
nities for studying the nature of primary rocks, than
any other portion of the globe.

The plan that I propose to adopt in treating of
this subject is, in the first place, to record the various’
phenomena as they present themselves in detail,
whilst traversing the country; avoiding, as much as
possible, any theoretical observations thereon :—and,
in the next place, to arrange the rocks in geological
order; and to discuss the various theoretical subjects
suggested by the facts previously recorded.

It has occurred to me, that the first part may be
considered, by some, a series of long and tedious
repetitions : but having weighed this objection, I
cannot, for the sake of rendering this communication



168 DRr. Boass, ox the

more palatable to the general reader, consent to
curtail or omit that which is the ground-work of
the whole; and which, aithough its materials are
rude, and its construction rough and unsightly, may
nevertheless furnish a good foundation for a more
finished superstructure.

These details might, indeed, have been less volu-
minous, if I could have been contented to call the
schistose rocks by the mames of greywacké, elay-
slate, and others equally inapplicable: but in this
case I should have failed in the principal object of
my labours,—viz. the attainment of a more perfect
knowledge of the Cornish rocks. Finding, therefore,
that the present nomenclature would not enable
me to convey a correct idea of all these rocks, I
determined on giving, whenever needful, a short
description of each rock, in preference to the use
of terms so indefinite; and, in order to guard still
farther against mistakes, I have annexed numbers
thereto, referring to the specimens of the rocks
themselves, which are deposited in the Museum.

On taking a general view of Cornwall, it will be
found to contain several insulated groups of granite ;
four of which are of considerable size, and nearly
equidistant from each other. These groups with
their respective, subordinate, and surrounding rocks,
may be regarded as so many disiricts ; inte which,
for the sake of facilitating description, the County
may be divided: and they may be called—the western
or Land’s End District,—the Carnbrea District,—
the Central District,—and the Eastern District.
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Not that these divisions are to be found in Nature :
for although the granite groups are distinct, no
boundaries can be detected between the schistose
rocks of adjoining districts : nor is there any reason
to believe that such exist. Adopting, therefore,
these divisions only on account of their convenience,
it is proposed to arrange the first part of this com-
munication under these four heads.

CHAP. L.

ON THE GEOLOGY OF THE EASTERN DISTRICT
OF CORNWALL.

Tre portion of Cornwall about to be described
under the title of the Eastern DisTrICT, includes
the Hundreds of Stratton, Lesnewth, Trigg, East,
and West, and also. the parishes of North Petherwin
and Werrington, which indeed belong to Devon, but
are situated on the Cornish side of the Tamar; and
in a geological point of view, may be regarded as
belonging to Cornwall :—or, the Eastern District
may be defined as that part of Cornwall, which is
bounded by the Tamar on the east;—by a line
drawn between Lostwithiel and Wadebridge, con-

-necting Fowey and Padstow Harbours, on the west ;
—and by the sea, on the north, and on the south.
VOL. 1v. Y
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On referring to the annexed coloured map, it will
be observed, that besides the large central patch of
granite, there is another smaller one near Callington,
on the eastern boundary of this district; and, as it
is of no great extent, it may be considered as subor-
dinate to the main mass, the same as that of St.
Michael's Mount in the western part of the county.
And it may be here understood that in the following
details, whenever the granite of a district is referred
to, the central mass is meant, unless otherwise
specified.

The granite of the eastern district is ten miles in
length, and six or seven miles in breadth at the
widest part. It forms the most elevated land in the
county ; but it is inferior to the Dartmouth range,
its highest hill, Brown-Willy, not exceeding 1,368
feet in height, according to Mudge’s survey.

Throughout its whole extent it is one expanded
scene of sterility and desolation: trees there are
none; and it is only in favoured spots, that vegeta-
tion has attained even to the size of a furze-bush.
The elevated situation of this granitic land, exposed
to every blast from the ocean, is, without doubt,
unpropitious to the growth of trees and shrubs:
but this is not the only cause, a more powerful one
is to be found in the mineralogical composition of
the granite, and in the nature of the mass that
results from the decomposition of this rock. The
grains of quartz render the granitic soil gravelly and
easily permeable to water; so that, in all inclined
situations, the rain washes away the fine particles of
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light clay that have been produced by the decay of
the felspar : thus rendering the soil less adapted for
vegetation, and not sufficiently tenacious to give a
firm support to trees.

The general appearance, however, of this desert
is not altogether uninteresting. All the hills are
crowned, and covered on their precipitous sides,
with immense hoary blocks of granite, which are
generally heaped upon each other in the most fan-
tastic forms. That of the Cheese Wring is one of
the most curious of these Tors: but this, as well
as the rock-basins, and the various semblances of
castellated ruins, so common on the granitic hills
of Cornwall, have been so often described, and so
frequently visited, that, to enumerate them again in
this place, would be a needless repetition.

Another general feature of this granitic district
deserves more particnlar mention. The bottom of
all the valleys are covered with bogs, which are
sometimes so extensive and deep, and have such
long and winding branches, that it is difficult, even
in fine weather, for a stranger to extricate himself,
when once entangled in their mazes. In many
places, the bog is more than a dozen feet in depth:
the bottom layers of which being consolidated by
the superincumbent weight, afford a good peat, not
inferior to that of Ireland. The plants that form
these bogs, and their peculiar mode of vegetation,
are generally known: but I nqticed one circumstance
here, which may not have escaped the observations
of others, but which I do not remember to have
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seen recorded ;—viz. that the rain-water which col-
lects in these marshes is more or less turbid from
the presence of fine aluminous particles derived
from the disintegrated surface of the granite rocks.
Now it follows, that this earth slowly deposited
amongst the roots of the aquatic plants, will serve
to elevate the bottom of the marsh, and hasten the
accumulation of peat by increasing the pressure:
and will also explain the uniform intermixture of
earthy particles throughout both peat and coal.

The granite of this range is well characterized by
that of Brown-Willey, (No. 1.) which is composed
of white crystalline felspar, grey quartz, and two
kinds of mica; one of which is white and transpa-
rent, with a silvery lustre; the other of a dark gar-
net colour, and nearly opaque: a black mineral, like
shorl, is also occasionally disseminated throughout
the mass in minute prisms, or crystalline grains.
The granite of Brey Hill (2.) is of a similar kind.

This granite is not very prone to decay, owing to
its constituents being in large crystalline concretions:
the outer part of the blocks only are effected by the
elements, as may be seen in No. 2, from the summit
of Rough-Tor. Here in this granite, occur layers
of a fine-grained rock (4.) which is composed of the
same minerals, differing only in the mode of aggre-
gation. This occurrence will be hereafter noticed
in other parts of the district: and this, together
with the coarse-grained which sometimes also con-
tain porphyritic crystals of felspar, form almost the
only varieties that came under my observation. It



District of Cornwall. 173

is probable, however, that this may be owing to the
few opportunities that occur in this part of the
county of obtaining an insight into the interior:
for the granite of the western district, in our vicinity,
affords great varieties, although the main mass of
this rock is exactly similar to the one under con-
sideration ; but then its numerous sections made by
the sea, and by mining, are. fully proportionate to
this superiority.

In the following details it is proposed to commence
at the granite, and thence, as from a common centre,
to traverse each district by various tracts; so that
the rocks, wherever they present themselves, may be
examined in their natural order of succession.

Frox Roucnr-Tor 10 CrAcCKINGTON CoVE.

Proceeding due north from Rough-Tor, and
crossing Crowder Marsh, an extensive barren tract
succeeds, known by the name of Davidstow Moor.
Numerous quartz pebbles of a milk white colour
(6.) are scattered over its surface: and detached
masses of rock only occur, which (6.) is a fine-grained
granitic rock composed of a basis of compact felspar,
including grains of quartz and mica with imbedded
crystals of white felspar. It, therefore, resembles
the granitic elvans ; and such a course may probably
traverse this moor, which is, I think, without the
boundary of the granite; but no opportunity offered
here of observing the junction of this rock with
the slate.
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The common, northward of Davidstow Church-
town,*® is covered with large blocks of stone, which
have the outward appearance of masses of granite:
but, on examination, they are found to be a com-
pound (7,8.) of granular felspar, and crystalline
hornblende ; the former of these minerals predomi-
nates, so that this rock might be considered as a
variety of sienite. It possesses,in a high degree, the
characteristic toughness of hornblende rocks: and it
does not appear to be very prone to decomposition,
as the weathering of these blocks does not extend
many inches beneath the surface. On these accounts
it is well adapted for building : at present however,
it is seldom employed for this purpose; but it may
be frequently seen in the walls of the neighbouring
churches, particularly in those parts of these edifices
that require the material to be strong and durable.

Some of these blocks of hornblende-rock are
detached, but the greater part are in situ; being the
outgoings of the stratum, which, however, is not
sufficiently exposed to shew its extent and bearings.

Inclining a little to the westward of Davidstow,
on the road to Hendraburnick, a slaty rock, (dipping
N. E, at an angle of 20°) presents itself in a
road-quarry, near the stone post which marks the

® In Comwall the churches are generally called after the parishes in which
they are situated ; and the houses around them, be they ever so few, are dis-
tinguished by the name of the Church-town: but in the following pages, the
words charch-town will be omitted, and the place will be simply denoted by
the name of the parish. This, I am aware, is not correct ; but as the parishes
(the boundaries of which are not easily ascertained) will be seldom alluded
%0, no confusion can arise after this explanation.
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boundaries of the parishes of Minster and Davidstow.

'This slate (9, 10.) is of a bluish grey colour; and
when viewed, in certain positions, it has a speckled
appearance, arising from minute grains of a dark
coloured mineral which, under the magnifying glass,
look like hornblende : so that it is probable, that this
slate is a fine-grained mixture of the same minerals,
which constitute the massive rock of Davidstow.

Advancing still northward, the next rock that
occurs, is of a very interesting nature. It is
composed of a bright bottle-green crystalline mineral,
striated and somewhat scaly, resembling hornblende,
(an intermediate substance perhaps between horn-
blende and chlorite) and of white calcareous spar:
these minerals sometimes form alternate layers; at
other times, are arranged in distinct granules; but
more commonly are both intimately blended together,
forming a compact mass traversed by numerous veins
of calcareous spar. This rock (11, 12, 13, 14.) is
met with in the valley just below the farm-house of
Grylls, where the rivulet crosses the road; and is
marked on the ordnance Map, as the Lime Kiln.
A company of adventurers erected this kiln a few
years ago; in hopes of obtaining lime for agricultu-
ral purposes: but as might have been expected,
from the presence of hornblende, the whole charge
of the kiln was fused into a mass of slag. This was
afterwards obviated, for some time, by carefully
selecting the veins of calcareous spar: but.a similar
accident again occurred; and the kiln remains, to
this day, fully charged.
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This bed of hornblendic limestone dips N. E., at
an angle of 25°.: and at Grylls a slate overlies it,
cropping out on the side of the hill, and having the
same dip and bearings. This slate (15.) is more
argillaceous, and of a finer texture than No.9; but,
in other respects, they are very similar.

Adjoining Lesnewth church, the slate (16.) is of
a dark blue colour, and is traversed by numerous
veins of quartz: it is glossy, and in the fracture
exhibits a fine and uniform texture. A similar rock
(17.) occurs in the valley south of St. Juliot; it is,
however, softer than the last, striated and, being more
free from quartz veins, is perhaps less siliceous.

Between St. Juliot and Minster, the slate (18.)
is distinctly granular, consisting of white and dark
coloured grains, probably of felspar and hornblende :
and it is (19.) more hard and compact adjoining the
large quartz veins, by which it is traversed. These
strata also dip N. E,, but at a greater angle than
the preceding ;—viz. at an angle of 30e,

On Tresparrell or Tresparrett Downs, a rock not
unlike the last, is frequently exposed to view: it,
however, contains much iron-pyrites which occasions
a rapid decomposition, and renders it difficult to
obtain a perfect specimen. On breaking down a
considerable quantity of this decayed rock, (20.)
numerons nodules (21.) are found, which are hard
and unchanged. These nodules abound on the road
crossing the downs; and they have so much the
appearance of water-worn pebbles, that one naturally
concludes, on seeing them, that they were brought
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from the sea-shore which is not far distant : this fact
affords another example of globular concretions
having derived their form, not from the action of
running water, but from the peculiar structure of
the rocks. It may be remarked, that the iron-pyrites
in these nodules, is generally in a more aggregated
state than in the other parts of the rock ; and might,
therefore, have been expected to have experienced
the same decomposition. This apparent anomaly
may, perhaps, be accounted for, on the grounds of
the different condition of the pyrites in the rock
and the nodules :—in the one case, it is disseminated
in minute particles; whereas in the other, it is
collected into distinct crystalline concretions in the
centre of the nodules, the substance of which being
freed from this adventitious mineral is not so liable
to decay :—and thus the imbedded pyrites is pre-
served from the action of the elements.

On the western side of Tresparrett Downs, near
the farm of Hallimore, a slaty rock (22.) projects
from under the soil on the road-side; it is easy to
separate fragments of it a foot in length, and two’
or three inches in thickness; but the rock has
undergone so great a change, that on attempting to
break off a specimen, it shivers into thin flakes, and
falls down like a pack of cardse¢”Near the quartz
veins this rock (23.) is more compact.

A little farther on, at Tregovel, the rock (24.) is
similar to the last.

As you descend into Crackington Cove, the
rock-scenery which suddenly breaks on the view, is

VOL. IV. Z
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very grand. On the right hand, the cliffs are per-
pendicular, exhibiting a cross section of the strata ;
but on the left, they slope down to the beach at an
angle of 40°. producing inclined planes of a hupdred
to a hundred and fifty feet in length.

The upper part of the cove is covered with fine
shelly sand which is common to all the inlets of the
sea on this coast, and which is carried away in large
quantities, as a manure. Below this sand is an ex-
tensive beach of rounded pebbles; and beyond this,
long parallel ridges of rock extend into the sea, in a
curved direction, having the same bearings as the
cliff on the left side of the cove. These inclined
ridges are formed of a very hard massive rock (25.)
which is sometimes (26.) traversed in every direction
by innumerable quartz veins, varying from three
inches to a line in thickness.

Between these ridges the rock (27.) is slaty, of a
dark blue colour, and contains a large portion of
iron-pyrites ; in consequence of which, it decays and
is removed by the action of the waves; whereby
the more durable strata adjoining become prominent.

These two kinds of rocks are the only ones which
occur in the cove; where they alternate with each
other more than fifty times: and it is possible, that
they form a continuation of those, already noticed,
on Tresparrett Downs; for in this cove nodules (28.)
are also distinctly seen imbedded in the slaty rock,
No. 27, in such a manner as puts their nature beyond
question. Several of the inclined strata on the left
of the cove have their entire surface covered with
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projecting nodules, giving them a blistered appear-
ance, not unlike that of the hematites. This rock
might, by some persons, be called a variety of con-
glomerate ; but it differs very materially from this
fragmentary rock, for both the nodules, and the
basis in which they are imbedded, are composed of
the same mineral substance.

Such are the rocks which lie between Rough-Tor
and the sea-shere, in the parish of St. Gennys.
Several general remarks might have been made on
their nature, position, and conformation; but this
will be deferred for the present, in order to avoid
repetition.

From RoucR-Tor 10 TINTAGELL.

On starting again from Rough-Tor and Brown-
Willy, as from a centre, the granite is found to
extend as far as Moor Gate, on the road to Camel-
ford : but the junction with the slate is not visible,
although it is here indicated by the improvement
of the soil. A little farther on, near Pencarrow,
bkornblende slate (29.) makes its appearance: the
specimen is somewhat changed by the action of the
air, a better, however, could not be obtained, as only
a small portion of the rock projects by the road-
side. The neighbouring hills are steep, and are
covered with cairns or tors, the rock of which (30.)
is similar to the last, consisting of an intimate union
of compact felspar and hornblende. In the valley
adjoining Pencarrow, near a little stream, the side

z 2
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of a vein or cross course of granitic eloan (31.) is
exposed ; but not sufficiently to shew its breadth or
bearings. This rock also is much decomposed; it
resembles, in composition, that of No. 6.

At Tremagenna (to the westward of the last place,
and on the other side of the Camel, near the tenth
nile-stone from Bodmin,) another elvam occurs,
which has been extensively excavated for mending
the roads, for which purpose it affords an excellent
material. It is (32.) a white rock, composed of
compact felspar, in which are imbedded limpid
grains of quartz and scales of mica; it (33.) is also
in some parts stained with rust-coloured spots, pro-
duced by the decomposition of some adventitious
mineral, probably of hornblende: small irregular
crystals of felspar may likewise be observed here
and there, but they are of rare occurrence. As
these workings are confined to the middle of the
bed, on account of this part furnishing the hardest
stone, no other kind of rock is brought into view;
so that its geological relations to the adjoining strata
are obscure. At present the excavation is several
times as long as it is broad, and appears to be in the
direction of this course of elvan, which in this case
lies N. E. and S. W, parallel with the nearest strata
of slate, which dip to the N. W,, at an angle varying
from 15°. to 20°.

About two miles north of Camelford, just above
Slaughter Bridge (where tradition says that King
Arthur fell in battle) is & bed of compact hornblende
rock (84.) the same as No. 30: it is imbedded in a
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slate, (35.) which is glossy and more argillaceous
than any yet noticed. It has the same bearings, as
that last mentioned.

To the westward of this place, on the side of the
hill near Penpethy, occurs a more compact light-
coloured slate, (86.) harder and less argillaceous than
the last: it is full of small well-defined ochreous
specks, the remains of imbedded particles of iron-
Ppyrites. ,

A little farther north, near Trewarnet, is a large
slate-quarry, called North Delabole, on account of
the slate being similar to that of Delabole, which is
about two miles distant, and has been long noted
for the excellent quality of its slates. The North
Delabole quarry is a very large excavation; and its
machinery is well constructed : by one powerful
water-wheel the water is pumped out, the slate and
rubbish drawn up over a tram-road, and the large
slates sawn into proper dimensions. The immense
quantity of overburden, (i.e. the disintegrated rock
and diluvium) to be removed, before the bed of good
roofing slate can be quarried, must, however, be a
great drawback on the profits of this undertaking.

One would think that this expensive operation
might be avoided by mining, instead of quarrying,
as is done at some of the slate-works in France.
This obvious suggestion had also occurred to the
proprietors, who #® one time were desirous, as they
informed me, of carrying it into effect; but, the
quarry-men, whether from prejudice or well-ground-
ed fears, felt so assured that the experiment would
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be dangerous, tirat this project was abandoned. The
objection of the men to mining was founded on the
structure of the rock; and the state of the case
" appears to be as follows.

This quarry was originally worked without any
system; that is, the overburden being first removed,
wherever the good slate could be come at, the layers
were forced up in any direction: experience, how-
ever, at last taught them that in one direction it was
not only easier to raise the slate, but that the easiest
way was attended with least waste; and in conse-
quence the rock has been excavated into parallel
swalls, as the workmen term it.

These walls are produced by the seams or joints
which traverse the strata at a considerable angle
with the plane of inclination; a structure which is
common to all the schistose roeks of Cornwall. Now,
as these seams extend upwards through both the
roofing slate, and that refuse slate which is super-
imposed, and as the former to be worked with
advantage must be excavated from joint to joint, the
workmen were of opinion that, if this were: done,
on the plan of mining, the upper part of the rogk
would be forced down by the incumbent pressure,
and slide into the cavity beneath. As the object of
this Society is not only to attain a mineralogical
and geological knowledge of Cornwali, but also to
improve the arts connected with the mineral king-
dom, this subject is worthy of the attention of those
members, who are more conversant, than I am, with
the art of mining.
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The rock at the upper part of this quarry, is
similar to that of No. 86; the one last described
as occurring at Penpethy. The roofing slate (37,
and 38.) is of a dark blue, fine-grained and uniform
in its texture; it is glossy, and when viewed by
reflected light, appears to be covered with very
minute spangles. It is translucent on the edges, or
when divided into very thin laminz. To which
property must be attributed the peculiar mottled
aspect of its surface when cloven; the numerous
thin abraded laminz on the surface, allowing the
transmission of light, appear whitish, whilst the mass
of the slate is blue and opaque. The slate is raised
from the quarry in pieces of from eight to twelve
feet long, and five or six feet wide, and about six
inches in thickness, by means of eight or ten flat
wedges, which are struck alternately by a like
number of workmen. It would, however, be super-
fluous to give an account of the cutting and trimming
the slates for the market, as these operations are the
same as followed in Wales and other places, and
which are generally well known.

Throughout the whole of the querry there are
insulated patches, which are not regularly foliated ;
but which (39.) break into thick coarse fragments
with a conchoidal fracture. These’' patches are
not homogemeous; in one part, they resemble the
roofing slate; but in others, they contain a consider-
able portion of a dark green, folisted hornblende,
(precisely similar to that which has been already
neticed as ocewrring in conjunction with calcareous



184 Dr. Boasg, on the Eastern

spar in the rock at Grylls,) and a mineral in the
form of white streaks which may be seen on a
close examination, between the laminse of the
hornblende, and which on being tested proved to be
carbonate of lime.

This fact is very interesting, for it seems to point
out that this slate is connected with, or at least forms
a member of, the same series of rocks to which the
calcareous rock of Grylls belongs.

In this quarry there also occur contemporaneous
veins of quartz, containing here and there clusters of
rock-crystals of perfect transparency, and beautifully
defined. To the workmen, however, who labour by
tut-work, these quartz veins, although they obtain
sometimes very great prices for these crystals, are
unwelcome : for the slate in their immediate vicinity
is of an inferior quality. From this circumstance it
would appear, that the component parts of the slate
are, adjoining the veins, differently combined : and
in the veins themselves, these often form an assem-
blage of several simple minerals. In one of these
veins (40.) occur pure white quartz, (both compact
and crystallized) hornblende, flesh-coloured felspar,
and calcareous spar; and the piece of rock attached
shews how much it differs from the roofing slate, in
which it was imbedded.

Proceeding northward, about midway between
Trewithen and Trevenna, the slate (41.) is of a much
darker colour than the last; but it has similar
spangles which are large enough to be detached in
the form of shining scales, but still so small that their
nature is not apparent.
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North of Trevenna, on the left-hand side of the
road leading to King Arthur’s Castle, is a small
quarry, where the strata, as in the preceding, dip to
the N. W, at an angle of about 20°. This rock (42.)
is of a slaty structure, and in every respect resembles
that of Peppethy, No. 36. A little farther on the
same road, at Borough Mill, the slate (43, 44.)
contains a larger portion of hornblende, and thin
parallel layers of quartz, which (45.) is accompanied
with green talc and carbonate of lime. On each side
of the mill-stream there are detached blocks of a mas-
sive rock, (46,47.) commonly known in the neighbour-
hood by the names of freestone and bastard granite :
it consists of granular felspar and shining lamellar
horanblende, and is similar to the rock at Davidstow ;
bunt these specimens are net so perfect, owing to
their having been broken off from the weathered
part of the rock, whereas those from Davidstow
were obtained from the inmer part of a block that
bad just been cloven. This massive rock is very
sbundant in the hills on each side of the valley ; and
extends to the promontory en which Arthur’s castle
is situated ; on the northern extremity, however, it
becomes schistose, (48.) and gradually passes into an
waiform greyish slate (49.) like those of Grylis and
Penpethy. These rocks ‘all dip N.W., at an angle
of about 25¢.

Haying again crossed the strata intervening
between the granite and the sea; it is next proposed
to proceed along the coast to Tresparrett Downs,
near which place the first section was completed.

VOL. IV. AA
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From TINTAGELL 70 TRESPARRETT DoOWNS.

At Bossiney, the slate (50.) only differs from the
last in being of a lighter colour, and rather more
glossy. In Bossiney Cove® the same kind of rock
occurs, some layers of which (51.) have a strong
lustre : it appears to be a kind of talcose schist.

At Longbridge, between Bossiney and Trethevy,
the slate (52.) is of a bluer colour, and more fissile.
About two miles up the valley from the bridge, the
stream falls over a projecting ridge of rocks, forming
a cascade of about thirty feet in height. This is the
celebrated Nathan’s or Knighton’s Kieve, which by
our Cornish tourists has been described as awfully
grand and swblime. 'This, however, is too poetical ;
but although it will not bear comparison with that
of the Clyde, or even with many of the lesser water-
falls in this country; yet it is really a very interest-
ing object, and its situation is retired and romantic.
The cascade is received into a natural rock-basin or
kieve, from which it escapes and flows murmuring
over its pebbly bed, through a deep and narrow glen
which is prettily wooded.

At the point where the water rushes over the
precipice, the rock on each side forms a narrow
channel of two or three feet in depth ; which appears
to have been excavated by the action of the stream:
but the sides and bottom of this channel are covered
with an upiform coat of vegetation, indicating that

® ] have been lately informed that beds of calcareous rocks occur in the
cliffs of this cove: and that the caverns are lined with stalactites.
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no abrading process is now in operation. It is most
probable that this' channel, as well as the defile
beneath, was not formed by this insignificant rivulet ;
but became subservient to it, as affording an unob-
structed egress to its waters.

The rock which forms the projecting precipice at
Nathan's Kieve, is a coarse-grained, greyish, and
laminated rock (53.); and immediately adjoining it
northward, the hill is formed of a blueish fine-grained
slate (54.) whieh dips N.W. and is similar to the slate
on the upper part of North Delabole quarry : indeed
it may possibly be a continuation of the same stratum.

Crossing over the fields from Nathan’s Kieve to
the village of Trethevy, about midway, there is a
furze-croft, on the surface of which project several
masses of a compact rock. Having observed a gate
hung on a block of this stone, I traced it to this place,
and was so fortunate as to find a part of the ground
opened for raising hedging stones. This rock.(55.)
is green and glossy; it is foliated, tough and
effervesces with acids:—it is of the same nature
as the calcareous rock of Grylls, only of a finer and

-more uniform texture. The same kind of rock, I
have since been informed, occurs near Tintagell
point: but it escaped my notice. . At Trethevy,
slate (56.) again occurs; it is of a light colour, with
ochreous stains. A similar kind of slate (57, 58.)
extends to Trewothat, near Trevalga church :—
No. 59, is a specimen of the slate at the latter place.

On the north side of the village is an. extensive,
though shallow quarry; where the slate. (60.)..is

AA2
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raised in slabs, so large and strong, that they are
used for making sheds, fences, stiles, and for similar
purposes.

At Wildtown, the slate (61.) is blueish and speckled
with hornblende. In the cove below, and on the
side of the cliffs, are several quarries of roofing
slate. Very considerable quantities of these slates
(62, 63.) are raised; and are generally known by the
name of clgff slates; they are sold at a lower price,
than those of Delabole, and their inferiority appears
to consist in becoming weatAered on exposure to the
air. This slate, when first raised, has a good colour,
its surface is granular, and minute particles of iron-
pyrites are visible throughout ; to the decomposition
of which, the weathering of these slates must be
attributed. Many blocks of Zimestone may be seen
in the walls of Forrabury church, and the granite
cross which stands outside the church-yard is fixed
in a mass of this stone: it may, therefore, exist in
the neighbourhood, but I could not diseover it.

South of this church, the ends of the strata basses
out on the side of the hill, dipping northward at an
angle of 20°. This rock (64.) is slate, which has that
spangled appearance noticed in the neighbourhood
of Trewarnet. A longitudinal section of this rock is
aleo exposed on the road from Boscastle to Valency
Bridge, which exhibits a good example of the curved
structure of rocks. The adjoining promontory of
Pelly Point also presents many sections illustrative
of the same conformation. Here the slate (65.) is of
a dark colour, its texture is granular, and it contains



District of Cornwall. 189

a considerable portion of iron-pyrites. This kind
of rock prevails along this part of the coast: it is
very prone to decomposition, and in some cases
becomes a black earthy mass which soils very much ;
and on this account it has been supposed to contain
manganese, which mineral is well known here, in
consequence of its being brought, in considerable
quantities, to the port of Boscastle for shipment.
A disintegrated stratum of this sort (66.) occurs in
Willapark cliff, a little to the westward of Forrabury
church; and is imbedded in slate (67.) similar to
No. 65. This slate contains layers or beds of a car-
bonaceous mineral, (68.) which has a metallic lustre
on the face of its lamine, is soft and soils much ; it
deflagrates when thrown into red-hot nitre.

I am indebted to Mr. Wm. Petherick, of Lanescot
mine, for this specimen, and for the knowledge of
its occurrenee in Cornwall. He informed me that
he was induced to search for it, in consequence of
the great resemblance of these rocks to those of
Devon which contain coal: and having found a
favourable spot, he got assistance to remove the
decomposed part of the rock, under which he dis-
covered this carbonaceous mineral.

On examination I find, that these dark pyritiferous
slates owe their black colour to a portion of this
mineral: so that this carbonaceous substance is
occasionally aggregated into distinct veins or layers,
in the same manner a8 calcareous spar in limestones,
and quartz in rocks that abound in silica.

The rocks between Pelly and Fire-beacon Points
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contain very large veins, or rather layers, of quartz
running parallel with the strata; and in some in-
stances, as may be seen on the western side of Pelly
Point, even following the most capricious curvatures
of the slate. In the little cove, midway between
these points, (about a mile to the eastward, and on
the right-hand side,) is a perpendicular cliff, in which
are several thick layers of quartz one above another,
in an horizontal position, with the slate intervening ;
so that they might be mistaken, if viewed in this
solitary instance, as alternating strata of slate and
quartz-rock. They are, however, only contempora-
neous veins, for innumerable examples occur in this
neighbourhood, where similar veins may be seen
throughout their whole extent.

It may also be remarked, that here also, as well as
in the places already alluded to, the rock immediately
in contact with the quartz veins is harder, and appa-
rently more siliceous: it also sometimes happens,
. that imbedded in these rocks, there are certain layers
of a harder rock full of numerous quartz veins, as
observed at Crackington Cove ; and again the quartz
veins are entirely wanting, and in their place, (if the
expression may be allowed,) occur strata of hard
compact rock, in colour and composition apparently
the same as the slate in which they are imbedded,
but which have not their lamellar structure. It is,
therefore, probable that the silica, which in other
parts of the stratum forms quartz veins, is in this
case intimately united with the substance of the
slate. The compact rock (69.) and that (70.) with
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veins of quartz, were obtained from a road-quarry
on the side of the hill, about half a mile from
Valency Bridge, on the Launceston-road.

A little farther on, to the right of this road, at
Tresuck, is another quarry, the slate of which (71.)
is of a darker colour than the preceding: the joints
of this rock are full of thick flakes of iron-pyrites;
and the same mineral is very abundantly dissemi-
nated throughout the substance of the slate; it does
not alter its colour in the streak, so that it resembles
the alum-shales. Iron-pyrites enters so abundantly
into the composition of these rocks, that it is entitled
to be considered as a constituent part, and not as an
imbedded adventitious mineral.

About half a mile farther north, at Battens, the
slate (72.) is similar to that just mentioned; it only
differs in the surface of its lamine being striated.

Near Higher Bany, north of Battens, a dark

glossy pyritous slate (78.) occurs; and continues to
Tresparrett Downs.

FromM St. BREWARD T0 ENDELLION, AND THENCE
70 PApsTow HARBOUR.

Returning to Rough-Tor, and proceeding thence
in a south-westerly direction to St. Breward, the only
rock passed over is granite, which (74.) is similar to
that of Brown-Willy, and Brey; with the exception
that the mica is rather more abundant.

The church of St. Breward is situated on the top
of a hill which descends rapidly and steeply to the
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westward ; and immediately opposite is another hill
of the same form and inclination: the glen thus
formed, between these hills, is deep and narrow,
affording a passage for the river Camel. The upper
part of St. Breward’s hill is covered with projecting
masses of granite ; but, about midway on the descent
to the river, these suddenly disappear; and corn-fields
and coppice-woods succeed, indicating an improve-
ment in the soil, and a difference in the subjacent rock.

The junction is not exposed ; but at a farm-house,
about a hundred yards from the granite, a schistose
rock protrudes from beneath the soil: aud on crossing
the river, (at Combe) the same rock also presents itse}f
at Penrose, a farm-house on the top of the opposite
hill; and is there distinctly seen dipping west, at
an inclination of 45°. This rock (75.) sppears
to be a variety of mica-slate: it divides imto thin
laminze, the surface of which is skining and micace-
ous; but on the cross fracture it is dull and soxae-
what granular: these grains are net qaariz as in the
most perfect type of mica-slate; but judging from
their inferior hardness, and their appesranee when
disintegrated, they probably eontain felspar. In
many parts of Cornwall the slate has, on a newly
fractured surface, very much of this micaceous
appearance, particularly that which ocecurs em the
north side of Truro: but this is merely a superficial
gloss. The slate of St. Breward, however, appears
to be composed of granular felspar, interlaminated
with mica: and its geological position in ivsmediate
contact with the gramite, is in favor «f its being
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considered a variety of mica-slate. This interesting
rock may be traced from thence for several miles,
running N. and 8., parallel with the granite, in the
direction of Michaelstow and of Blisland. A bed of
a hard massive rock (76.) which appears to consist
of compact-felspar and hornblende, (resembling the
greenstone of Pencarrow near Camelford,) occurs
a little to the north of Penrose; but in what manner
it is connected with the mica-slate was not evident.

About half a mile to the east of St. Tudy, the
hornblende-slate (77.) appears, and intermixed with
the massive varieties of this rock, continues through
St. Tudy, and about a mile farther to the westward.
Turning northward to St. Teath, about half a mile
from the latter, is Treburget mine : which is situated
in a blue pyritous slate (78.) traversed by lodes
running N. E. and 8. W,, varying from two to five
feet in thickness. These lodes (79, 80, 81, 82.)
confain galena, blende, iron-pyrites, and spathose
iron-ore; and their matrix (83.) consists of angular
pieces of slate, like fragments, cemented together by
quartz: the angular form of these fragments indicate
that they have not been transported from a distance,
which is confirmed by their being of the same nature
as the adjoining rock.

In one part of this mine, all these substances are
found in an unconsolidated state like gravel; but
under what particular circumstances I could not
learn, the Captain being absent, nor have I as yet
received an answer to my enquiries.

The slate is also traversed by a cross-course of a

VOL. IV. BB
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in the cross fracture it is exceedingly tough. It dips
- tothe N. W, at an angle of 30°. The same kind of
rock also occurs at Padstow Harbour, in the cliffs
between Hell Bay and Pentire Point.*

The Downs between Endellion and St. Minver,
are covered with fragments of a rock, (94.) which is
somewhat similar to the last, in composition; but
it is rather schistose, and not amygdaloidal : I did not
see it in sifu, but there can be little doubt that it
exists under the soil. The same kind of rock, (95.)
but moare massive, is found on the Camel, imme-
diately above the point at Dinham, and from the
direction it may possibly be a continuation of the
rocks which have just been described. It is not
unlike, in appearance, the massive felspar-rock of
Mount’s Bay, exhibiting when wet a bright mixture
of colours, in which violet predominates. It is
massive and granular, and exceedingly tough; but
when a fragment of it is thrown into dilute acid,

¢ Since writing the above, Mr. John Prideaux, of Plymouth, has presented
to the Society specimens of rocks, illustrative of his Geological Sketch of the
country between the rivers Plym and Tamar, amongst which is one from Crab-
tree resembling that of Port Isaac, and is thus described. ¢ This greywacké,
here called ¢ Dunstone,’ is generally compact, and hard enough to make a good
road-stone. It suffers from the weather, (particularly wherc it happens to
present an eastern face, south of the granite,) mouldering and becoming honey-
combed, the hollows containing ochreous matter. It is often disseminated
with amygdaloid granules of limpid crystallized carbonate of lime, and some-
times of black shorl,—and it geunerally returna the odour distinctive of horn-
blende, when breathed on. Veins of quartz, accompanied with pulverulent
black oxide of manganese often occar, particularly in the slaty portions ; and
the latter substance occasionally $lls the pores of the exposed rock, instead of
the ochreous matter above mentioned. It is very fusible before the blowpipe,
which, joined to its susceptibility to the weather, seeme to indicate its contain-
ing an alkali.” Transactions of the Plymouth Institution, Vol. 1,p.83. The
latter obeervation in some meagure confirms the opinion above advanced,~—that
the basis of this rock is compact-felspar.

-
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it effervesces slightly; this action, however, soon
ceases, owing to the great cohesion of its particles,
and the protection of the calcareous portion by the
hornblende and other component parts: for when
reduced to powder the action is more free, and the
hornblende and felspar remain as sediment.

At Dinham is a limestone-quarry near the road-
side, and from the position of this bed, it is probably
in contact with that of the compact felspar-rock
just described.

Around St. Minver a yellow slaty rock (96.) pre-
vails; it is rather soft, and separates easily into
thick lamin# of a rhomboidal form; it is evidently
in an altered state, the perfect rock is probaly a
variety of hornblende-slate.

Imbedded in this slate, between St. Minver and
Trevanger, is a massive rock similar to the last; in
the upper part of the quarry the rock (97.) is in a
decomposed state; beneath this it (98.) is but par-
tially disintegrated, and appears to be a crystalline
compound of hornblende and felspar.

Between Dinham and Rock Ferry, on the Camel,
hornblende-slate (99.) is the only rock exposed to
view : but at the latter place this slate contains beds

of dark blue limestone, (100, 101.) abounding in-

veins of calcareous spar. This stone, known pro-
vincially, under the name of Wack lime, will burn
into an excellent lime, partaking somewhat of the
nature of that from Aberthaw. The upper part of
this stratum gradually passes into hornblende-rock,
as may be seen in the specimens, Nos. 102, 103, 104.
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Here I think that the relation of the limestone
and the hornblende-rocks towards each other is
clearly shewn: and appears to be applicable to all
these rocks in this part of the country;—viz. that
the limestone does not form an independent stratum,
but is intimately connected with the adjacent rocks,
all of which contain a portion of calcareous spar ; and
from which, it only differs in holding this mineral in
excess. And, if this view of the subject be correct,
this limestone may be regarded as the equivalent of
the porphyries in the strata adjoining the granite.
From Rock House to Trebetherick, about half a
mile north of St. Enodock, the country consists of
immense sand-hills: at this village slate again ap-
pears, and may be traced along the cliffs to Pentire
Point. This slate, when perfect, is rather hard, it
does not break into regular lamins, but is splintery
in the fracture, resembling honestone or novaculite :
the most abundant kind is of a dark reddish brown,
(105.) which is frequently intermixed with (106, 107.)
greenish and yellowish grey beds; indeed all these are
often blended together in patches, spots, and stripes.
These strata dip N.W., at an angle of about 20°. and
are traversed by hornblende and limestone rocks.
In a little creek near Polzeath, in Hell Bay, the
side of a large lode is exposed to view, it consists
principally of quartz, with imbedded portions of
black and grey slate. In appearance it very much
resembles the lode of Treburget mine, at St. Teath,
as already described : and indeed from the position
of these places, it may possibly be one and the same

d
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lode. It is exposed for several hundred feet in
length ; but it has such a curved form, that it is not
easy to pronounce the direction of its dip :—but the
angle of inclination is uniformly 55°. Several Iarge
fragments of this lode have fallen down, and being
worn by the sea, the surface distinctly shews its
nature: which in a hand specimen (108.) is not very
apparent. This fragmentary appearance of lodes is of
more frequent occurrence in Cornwall than is gene-
rally known : I shall have other instances to notice,
and will, therefore, defer this subject for the present.

FroxM BLISLAND To WADEBRIDGE : AND AROUND
BooMin.

To return again to the granite district :—this
rock (109.) occurs about one mile east of Blisland ;
and is succeeded by hornblende-slate, (110.) con-
taining beds of (111.) compact hornblende-rock :
these rocks continue to Key Bridge, where the slate
(112.) is more decomposed and argillaceous. In the
neighbourhood of St. Mabyn, the rock is a red and
grey slate, in appearance like that of Padstow
Harbour; but it is not so hard, nor splintery in
the fracture. It dips N. W,, and extends from St.
Mabyn near to St. Tudy, and in a westerly direction
beyond the high-road from Wadebridge to Camel-
ford. The specimens, Nos. 113, 114, were obtained
at a quarry a little to the north of Trethevy, which
is about midway between St. Mabyn and the above
mentioned high-road. This rock is succeeded by
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hornblende-slate (115.) about the second mile-stone,
and continues to Wadebridge; and between these
places it is traversed by a hard massive rock (116,
117.) which affords a good material for the road; it
has the appearance of compact-felspar, penetrated
by numerous veins of calcareous spar; and it seems
also to contain a portion of this mineral in its com-
position, as it slowly effervesces, in dilute muriatic
acid, when previously reduced to powder.

A little more than four miles from Bodmin, on the
Launceston-road, is the boundary of the granite;
which rock has the same characters as those already
described. About half a mile from the junction, -
a hornblende-slate (118.) occurs in a quarry by the
road-side : and a similar rock (119.) extends over
Baron Downs.

On the north-western side of this down at Ker-
nick, about three miles from Bodmin, on the Camel-
ford-road, is the same kind of schist (120.) which
is here traversed by a bed of granitoid rock. (121.)
Some parts of this bed is more compact, (122.) and
contains a portion of hornblende. This rock runs
N.E.and S. W.: it is exposed for about twenty
feet; but its junction with the slate, on either side,
is concealed ; so that its size and bearings could not
be ascertained : it is probably an eloan-course. On
the top of the next hill, near Smiths, about bhalf a.
mile nearer to Bodmin, another kind of elvan-course
is exposed to view, in consequence of the road having
been lowered. 1 first observed fragments of this
rock (123.) at the bottom of the hill, and was much
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struck with its appearance; for it more resembles
a granitic sandstone (produced by the consolidation
of the transported debris of granite) than any other
rock that I have seen in Cornwall. The upper part
of this course is visible in contact with a rock like
No.113. Itis unchanged at the junction: where
there is no appearance of transition, each rock being
perfect and distinct. This circumstance seems to
shew that there is a difference between this rock and
the elvans; for the latter,as far as my experience
goes, gradually pass into the adjacent strata.

‘This course appears to dip southward, at an angle
of 30c.: its bearings, however, were not so evident
as to enable me to be decided on this point: and I
was not successful in my attempts to discover it in
other parts of this neighbourhood. The farther
investigation of these numerous beds of granitic
rocks, between Bodmin and Camelford, is deserving
of the Society’s attention.

Two miles from Bodmin, on the same road near
the Race Course, a similar kind of hornblende-slate
(124.) occurs; and continues within a mile of this
town. At a quarry, near the Bodmin turnpike, on
the Launceston-road, the rock is altered in character;
it (125, 126.) is much more argillaceous than the pre-
ceding, is not so lamellar, but separates into thick
flags; it prevails in the neighbourhood where it is
extensively quarried for building, for which purpose
it is well adapted. No. 127, is from near the western
turnpike, and Nos. 128, 129, are from the hill de-
scending to Dunmeere Bridge, on the Wadebridge-

VOL. IV. cc
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road. In the upper part of these quarries the stone
is yellowish white, stained with red ; but lower down
it has a bluish tint, and the deeper the quarry is
sunk the bluer the stone becomes. These strata dip
N. E,, at an inclination of 25°.

The nature of this rock, owing to its altered state,
and to its contact with other rocks not being exposed,
is rather obscure. But as it occupies a considerable
space I thought it worthy of particular examination,
and I therefore endeavoured to trace its connection
with the strata nearer the granite; but could not
find the rocks exposed in any situation favourable
to the enquiry. In repeatedly traversing this part
of the country, I at last met with a rock on the side
of a hill between Bodmin Downs and Castle Kenyoe,
which appears to throw some light on this subject:
it (130.) is of an ash grey colour, and consists of
an intimate mixture of fine granular felspar, and a
shining micaceous mineral, and is liable to extensive
decomposition like the slate of Bodmin. The tran-
sition between these rocks seem to be easy; for
that of Bedmin, being of a somewhat finer and more
uniform texture than the rock at Kenyoe, may be
owing to the constituents being more thoroughly
blended together. Between St. Breward and Key
Bridge the mica-slate, by the gradual disappearance
of the mica, passes into a slate also resembling that
of Bodmin: this rock may, therefore, he composed
of granular-felspar, slightly coloured by mica,
hornblende, or some analogous mineral. This lamel-
lar slate occupies a position which is nearly equidis-
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tant from the granitic groups of the eastern and
central districts, into which it mutually passes on
either hand. It is such a distinctly characterized
rock, that it ought to have its peculiar name: per-
haps that of argillite, which is not much in use
now, would be appropriate.

FroM BLisLaAND To ST. NEOT: AND THENCE
SOUTHWARD TO POLRUAN.

Near the fourth mile-stone on the highway from
Bodmin to Launceston, a road turns off to the right
leading to Liskeard, and for two miles, as far as
Cardinham, it runs parallel with the granite, over a
rock very similar to the mica-slate of St. Breward.
Here, however, this slate (131.) only presents itself
in very shalloy sections by the road-side, and is
consequently in a state of partial decay. It dips
S. W,, at an angle of 35°. Imbedded in this rock at
Treslea, (on the side of the hill just as you enter
on the downs,) the upper part of a bed of felspar-
porphyry (132.) is exposed to view: but this also is
in a state of decomposition; and it is not sufficiently
denuded to shew its bearings. From the latter place
over the downs to Panter’s Bridge, the rock appears
to be a similar kind of slate to that of the downs
N.E. of Bodmin; it also succeeds the same kind of
micaceous slate, and like it abounds with massive
quartz veins. Near Panter’s Bridge the rocks (133.)
are more compact, resembling hornblende-slate ; and
contain beds of compact-felspar. At St. Neot,

cc2
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the slate (134.) is finer grained and bluer. A
copper-mine, not far from the church, is worked in
this rock, the lodes of which run east and west,
and principally consist of quartz. About a quarter
of a mile south of St. Neot, the slate (135.) appears
to be the same as the last, only it has lost the blue
colour, and become a yellowish grey in consequence
of a partial change. A mile farther south the slate
is more fissile, and is quarried for economical
purposes : my specimen of this rock was lost.

At Lawharn, a similar kind of slate (136.) prevails,
though much decomposed. After passing the woods
the extensive downs which extend southward, ap-
pear to rest on the same kind of slate, but abounding
80 much in quartz, both imbedded and in veins, that
little else is to be seen than blocks and nodules of
this mineral, with more or less of the slate dissemi-
nated throughout its substance.

Proceeding southward to Polruan through Botal-
lick, Trevallard, and Trehire, the rocks are so
concealed, that I could not obtain specimens: but
judging from the weathered stones in the walls of
the cottages, and in the hedges, they appeared to be
of a similar nature to those about to be mentioned.

At Lantegloss, a coarse, earthy, blue slate (137.)
occurs; and at Polruan, the same kind (138.) of
slate: both of these contain minute spangles of
mica, and are traversed by quartz veins; and alter-
nate with beds of a massive quartzose rock, (139.)
somewhat resembling a very fine-grained sandstone.
All these rocks dip northward, at an angle of 30e.
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FroM PoLruaN To EasT LoOOE.

The last mentioned rocks occur on the coast, both
at Lantivit and Lantioc Bays; proceeding thence
inland to Lansallos, the slate is more lamellar, divid-
ing into large thin slabs; and it (140.) also differs
from the last mentioned slates, in being of a red
colour, which I am inclined to attribute to the
farther oxidation of the iron which enters into its
composition, as already noticed in the rocks at St.
Tudy: for immediately to the N. W. of Lansallos is
an old copper-mine where the same kind of slate
(141.) is seen near the surface; and amongst the
rubbish, a blue slate (142.) which only differs from
the last in colour.

The same kinds of rocks extend to Polperro, and
thence through Talland to Looe: Nos. 143, 144, are
specimens of the slates from Polperro, and No. 145,
of the more compact rock which breaks into mas-
sive lamine, and is more micaceous and argillaceous
than the equivalent rock at Polruan. These strata
all dip north, at an angle of 450.; so that the
country rises into high hills towards the sea, where
it is also intersected by deep and narrow valleys or
gullies, through which some insignificant rivulets
discharge their waters into the ocean. The entrance

- of the harbour of Polperro affords the best example,
that I have met with in Cornwall, of the action of a
mighty torrent on the strata of the earth. Here,
the hills, on each side, are curved at their summits
towards each other; but, after a short descent, ter-
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minate in bold perpendicular cliffs, from the sides
of which craggy portions of the strata protrude: all
of which have the same dip to the north. Below
high water-mark the strata are firm and perfect; all
decayed parts being removed by the action of the
waves: but abeve the influence of the sea, the
rocks are in a decomposing state. From the appear-
ance of these hills, there can be little doubt, but
that they extended across the mouth of this harbour
in the form of a concave curve, the lowest part of
which was above high water-mark. If this were the
case a lake must have once existed here : but my stay
was too short to search for lacustrine remains in
support of this conjecture; and indeed such an
enquiry might have been in vain: because, as the
valley to the north inclines rapidly towards the sea,
all such deposits were probably swept away, when
the gorge was formed. At what period this did
take place is not easy to determine: but there is
ample evidence that it has been produced, not by the
usual and unceasing action of the elements, but by
one of those extraordinary convulsions of nature, by
which our globe has been periodically visited.

At Talland, the rocks are of the same nature: but
the slate (146.) is rather greener and more glossy,
like No. 141, from the mine at Lansallos.

The rocks around Looe are very like the last:
Nos. 147, 148, are from West Looe; and Nos. 149,
150, from East Looe, from a quarry at the top of
the hill on which this town is situated. These
strata dip S. and 8. E., at about 30°. to 40°.
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Frox EasT Look To THE GraANITE HILLS NORTH
or St. CLEER.

About a mile and half north of East Looe, the
slate (151.) is blue and shining; and breaks inte
lamine, the surface of which is very irregular. Near
St. Martins it contains beds of a massive rock, (152.)
in which is a large portion of carbonate of lime;
like the rocks adjoining limestone.

Half-way between Looe and Liskeard, at Bin
Downs, the country rises into an elevated ridge
which is barren, and covered with blocks of a coarse
kind of quartz-rock, (153.) consisting apparently of
an intimate mixture of quartz and slate; the former,
however, is predominant. This kind of rock, which
will be often noticed in the following pages, appears
to be common to all those districts in the slate
formation, where high and barren hills occur. It
abounds in immense masses and veins of quartz, which
is sometimes white and pure, but more commonly is
intermixed, or penetrated, uniformly by that kind of
slate which lies contiguous to this rock, with which
it is also oftentimes interstratified, passing mutually
into each other.

Descending northward, the slate (154.) breaks
into more uniform laminsz: and about two miles
from Liskeard, at West Clicker, contains beds (156.)
of compact hornblende-rock.

About a mile from Liskeard are several large
quarries, in which a coarse slate is raised as a build-
ing stone: it (156.) is of a dirty yellowish brown
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colour, irregularly and indistinctly marked with blue
spots, but which become more prevalent as the works
become deeper. It seems to me to be a slate having
a basis of granular felspar, with a combination of
hornblende, but in so small a proportion that it can-
not, with propriety, be called hornblende-slate.

Quarries of a similar kind of stone (157, 158.)
also occur about one mile north of Liskeard, on the
road to St. Cleer: the strata here dip towards the
S. W, at an angle of 30°. Still proceeding north-
ward, hornblende becomes a more evident consti-
tuent of the rocks, and it gradually increases in
quantity as the granite is approached, till at length
it becomes, at St. Cleer, the prevailing ingredient.
A kind of hornblende-slate (159.) occurs at the foot
of a hill, about midway between Liskeard and the
granite; the strata dip as the last, southward.

The large down, between the last place and St.
Cleer, is composed of (160.) hornblende-slate ; and
is strewed over with bowlders of greenstone, (161.)
in some parts of which the hornblende is distinctly
crystallized in shining lamine. These blocks of
stone may be found more than a mile distant in the
valleys to the south; and they increase in number
as you ascend to the highest part of the downs,
where the greenstone appears in sifw, forming a
craggy ridge, bearing N. W. and S.E. This rock,
in the vicinity of the church, is said to contain veins
of asbestus, but I did not observe any.

In the valley immediately N.E. of St. Cleer, which
extends up to the granite hills, are some immense
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+masses of compact-felspar, (162.) very crystalline in
texture, and nearly as hard as quartz: they are
only slightly corroded on the surface by the action of
the elements. Whether they form the out-crop from
a stratum beneath the mound on which they rest,
or whether they are diluvial, is not apparent: the
latter appears to be more probable ; but their native
bed cannot be far distant, for the adjoining horn-
blende-rocks are, without doubt, intermixed with lay-
ers of compact-felspar, as in other parts of Cornwall.
As you ascend the granite at Downhill, about a
mile north of St. Cleer, the moor is covered with
bowlders of (163.) a beautiful snow white quartz.
The first granitic rock (164.) which is found in situ,
contains a larger portion of shorl than is common
in this district; the mica being also in the usual
proportion. Towards the top of the hill is a fine-
grained granite, (165.) in which the ingredients of
the former are so intimately united, as to form a
granular basis, having imbedded crystals of flesh-
esloured felspar. Coarse layers also occur, (166.)
containing more quartz, shorl, and mica, than felspar.
And quartz veins also abound, from which the bowl-
ders, No. 163, were probably derived. On Carraton
Hill are several extensive excavations, the remains
of old workings for tin: and near one of these is
an abandoned mine. Judging from the fragments
around, and from a few shallow excavations at the
surface, the mine is situated in a fine-grained granite,
the upper part of which, for a considerable depth,
is partially decomposed, being of a reddish brown
VOL. IV. DD
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colour, and porous; not unlike some kinds of brick.
This rock (167.) is derived from a very compact
granite, (168.) consisting of minute grains of red
felspar and quartz, with a greenish mineral resem-
bling hornblende: this rock is similar to that of
No. 122, which occurs as an elvan-course imbedded
in the slate at Kernick. The lode of this mine is
quartz, the greater part of which is intimately com-
bined with shorl, producing a dark coloured rock,
(169, 170.) such as is common in those parts of
Cornwall, where this mineral abounds; and which
will be more particularly noticed in the chapter on
the central district.

From CarraToN HiLL To RamMe HEap.

Descending from Carraton Hill, and proceeding
southward, the granite is left near Newton: and
between the latter, and a place about a half a mile
south of Rosecradock, the same kind of rock occurs
as around St. Cleer. The hornblende-slate (171.) at
Rosecradock, is of a blue colour, and very fine-
grained ; separates into thick rhomboidal laminse;
dips S.E.,, at about 30°,, and contains beds of com-
pact-felspar, No. 172.

At Trengove, about a mile south of Rosecradock
the slate (173.) is more granular: its constituent parts
appear to be the same as those of the last mentioned
rocks, though in somewhat distinct concretions.

Near Pengover, on the road between Liskeard
and Callington, about one mile and half from the
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former, the rock (174.) is a kind of greenstone, con-
taining numerous minute facets of calcareous spar.

This is near the spot, where the Reverend Canon
Rogers has informed the Society that limestone
occurs. I did not observe this rock: but from the
intermixture of carbonate of lime in No. 174, it is
very probable that it may exist there; I should,
however, have liked much to have been able to
decide this matter, on account of its position with
regard to the serpentine about to be noticed : for
although I have often seen carbonate of lime in the
strata inferior to serpentine, I have not detected
limestone in such a situation.

From Pengover to Clicker Tor, the only kind of
rock exposed is hornblende-slate, like No. 156, which
is quarried for a building-stone. The massive rock
that forms the hill of Clicker Tor is serpentine. . It
(175, 176.) in a perfect state, is of a dark bottle-
green colour almost approaching to black : and when
closely viewed, it is found to be spotted with greenish
white particles which are softer than the other part
of the mass, and somewhat resemble steatite.®* It
is traversed by numerous veins and patches of
amianthoid asbestus, (177.) which is beautifully white
and very silky. At the joints, this rock is frequently
of a bright green, smooth and glossy, owing to a thin
layer of common asbestus (178.) being interposed.

I could not find this rock in contact with any
other; nor could I ascertain its extent: but it is

® The Rev. Mr. Gregor gives it as his opinion that this substance is
compact tremolite. Trans, Geo. Soc. of London. Vol, 111. p, 400. .
‘*DD2
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probable that the peculiarly formed hill in which it
occurs, marks the limits of this formation.

On descending the hill to Buckapit Bridge, about
a mile from Clicker-Tor, the road is cut down
through a friable glossy slate (179.) of a fawn colour,
which is in a state of partial decomposition. And
about a quarter of a mile farther south, on the oppo-
site side of the valley, a coarse calcareous schist
(180.) is quarried as a hedging stone : on the surface
of the lamine it is of a dark blue, with a resinous
gloss, and bespangled with very minute particles,
having the appearance of mica; the fracture, in the
direction of these lamine, is wavy and irregular ; the
cross fracture is shattery and splintery, and of a light
bluish grey colour, and the texture is like that of
limestone : it effervesces strongly in diluted acids.

About ten miles from Tor Point, near a place
called Tinker's Lake, is a roofing slate quarry. This
slate (181.) is dark blue, and the surface of the
lamine is not quite smooth, but imperfectly fibrous ;
the cross fracture is of the same colour and earthy.
This stratum, like the preceding, dips a little east
of south, at an angle of 30°.

In the hill from thence, about half a mile nearer
Tor Point, a massive rock (182.) occurs, the com-
position of which is curious: its base is of a dark
grey, and finely granular,in which are imbedded
globules, varying in size from that of a pea to that
of snipe-shot; internally they are white, but are
slightly coated outwardly with a greenish substance
which is much softer than the other part. These
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globules have much the appearance of quartz, but
though hard they yield to the knife: they do not
effervesce with acid. This rock is not unlike that
of Grampound, which resembles greywacké more
than any other Cornish rock, with the exception of
the conglomerates at the Nare.

A little farther south, a dark blue glossy slate (183.)
succeeds : it separates easily into thick rhomboidal
laminee, which are again fissile into thin leaves; but
these, on account of the numerous joints by which
they are intersected, are not continuous enough to
form roofing slates. A massive rock (184.) appears
to exist in this slate, as it is abundant in the hedges,
and on the Yoad-side; but I did not see it in sstu:
it is a kind of greenstone, having a more granular
texture than the basis of No. 182.

About nine miles from Tor Point, near Trerule
Foot, is an extensive limestone quarry; where the
stone is raised in large blocks, which are traversed
by numerous veins of calcareous spar. This lime-
stone (185, 186.) is of a dark blue colour, and very
glittering, owing to the numerous resplendent facets
of calcareous spar disseminated throughout the
mass; it is compact, and very hard : it is burnt into
lime on the spot, the quality of which appears to be
good. The rock (187.) on each side of this lime-
stone, is the same kind of blue slate as No. 183: and
is more or less calcareous according to its proximity
to the limestone.

Similar kinds of calcareous slate (188, 189.) are
met with about eight miles from Tor Point, near
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where the road turns off to St. Germans. At Pol-
vathic, about one mile farther south than the last, is
a compact rock, (190.) of which quartz, or rather
silica, appears to be the predominant ingredient,
intimately blended with the matter of the adjacent
argillaceous slate.

From this place to Tor Point only one kind of
slate (191.) is exposed to view; and this is generally
in such an altered state, that its nature is very
obscure : it also contains compact rocks (192, 193.)
at Polscove, similar to No. 190, but more disinte-
grated, and stained by oxide of iron; and at Anthony
the compact rock (194.) only differs from the last in
being of a lighter colour and more granular.

At Crimble Point, (the most northern part of
Mount Edgcumbe,) is a crystalline limestone (195.)
which is mottled and veined with flesh-coloured
calcareous spar. From its position, it is probably a
continuation of the same stratum that is so exten-
sively quarried on the eastern side of the harbour,
and which abounds in organic remains. I regret
that I was not able to ascertain the nature of its
connection with the adjoining strata.

Following the coast southward, a grey coloured
slate (196.) first presents itself, and is succeeded by
a massive rock, of which there is a fine section in
Edgcumbe-hill as far as Redding Point: and the
shore throughout this space, is covered with massive
blocks and bowlders of the same rock, derived from
the destruction of the adjacent cliff. It is not easy
to determine the bearings of these strata; for in
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some parts they appear to dip east of south; and
in others, west of south; and about midway the
inclination seems to be to the north west, passing
immediately under Mount Edgcumbe.®* This dis-
cordance is probably only apparent ; for, as has been
often remarked, the strata are always more or less
curved, and traversed by a three-fold set of joints
or seams : so0 that it is very difficult, more especially
when the massive and slaty rocks are not seen in
contact, to decide which of the exposed parallel
surfaces indicate the direction of the strata.

These rocks of Edgcumbe, both schistose and
compact, are of the same nature as those already
noticed between Polvathic and Tor Point: but as
they are better displayed here, they merit a more
minute description. The most perfect layers of the
compact rock are of an iron-grey colour, (197, 198.)
of a fine granular texture, crystalline and very hard:
this rock is composed apparently of silica with a
portion of an argillaceous mineral, which is probably
a kind of granular-felspar; and contains a black
mineral, in the form of minute erystalline spicula,
sparingly scattered here and there, which looks like
hornblende ; but whatever it may be, it is without
doubt the colouring ingredient of this rock. Some
of the layers (199, 200.) are much softer than the

¢ Dr. Berger states that these strata “ dip 8. 8. E., at an angle of about
65 or 70 degrees, which is nearly the same as that of the limestone cliffs of
Plymouth Harbour.” Trans. Geo. Soc. Vol. I. p. 114. The Rev. R. Hennah,
however, observes that the position of nearly all the stratified rocks in this
meighbourhood is from N. W. to 8. E., dipping towards the S, W, Idem.
Vol. 1V, p. 410.
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last; and are partially decomposed, owing, perhaps,
to the felspar being in a larger proportion: they are
of a deep red, speckled with white spots ; and these
coloured parts (201.) are sometimes arranged in
distinct stripes. The red portion of these strata may
be seen in the various stages of cohesion, from that
of a hard rock to a state so soft, that it will crumble
under the pressure of the hand.

These rocks may therefore be composed of felspar,
quartz and hornblende, or an analogous mineral ;
differing only from the greenstone that occurs farther
north (nearer the granite) at Saltash and St. Germans,
in abounding more in quartz than hornblende. Their
layers assume various characters according to the
proportion in which the constituents are blended
together: thus, those that are quartzose, are but
slightly affected by the elements; whilst those, in
which felspar abounds, are more susceptible of decay:
the colour of the disintegrated mass depends on the
proportion of the hornblende ; and, according to the
mode in which this mineral is distributed arises the
spotted and striped appearances of this rock.

From Redding Point to the village of Cawsand,
the cliffs and sea-shore only exhibit a red sandstone,
(202.) which is generally considered to be an argilla-
ceous variety of the old red sandstone.

From Cawsand to Rame Head, the cliffs are com-
posed of alternate layers of slate, (203, 204.) and of
compact quartzose rocks, (205,) the same as those of
Mount Edgcumbe; some of the schistose strata are
of a red colour, and others, of a greenish grey; but
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in other respects, they are apparently of the same
nature. The three last specimens were obtained at
Penlee Point, where the laminee of the slate are
perpendicular : but these are traversed by joints that
incline to the west of south, at about 45°., and which
may, therefore, be the true direction of the stratum.

Such are the rocks that present themselves be-
tween the granite and the Rame Head. Throughout
this tract the different rocks cannot often be seen in
contact with each other, and therefore the nature of
their connection cannot be decidedly pronounced:
but judging from the few opportunities that do
occur, and from the gradation that exists in their
mineral composition, it appears to be very probable
that all these rocks are of contemporaneous origin,
with the exception of the sandstone at Cawsand,
and also, perhaps, of the limestone at Crimble
Point which is said to be a continuation of that of
Plymouth. It may be objected to the first excep-
tion, that the red sandstone exactly resembles the de-
composing part of the quartzose rock of Edgcumbe,
through which it is connected with the series of rocks
ascending to the granite: but this resemblance only
shews that the sandstone has been formed from
the debris of these quartzose rocks, which has under-
gone little alteration in its composition, because it has
not been transported far from its source. Concerning
the limestone I have no remark to make, because
I could not ascertain its relations to the rocks at
Edgcumbe; but should it prove on farther exami-
nation to be contemporaneous therewith, and also

VOL. IV. EE
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of derivative origin with imbedded remains, then it
will be important to enquire how far this formation
extends. Many have contended that the whole of
the calcareous series as far as, and even including, the
serpentine of Clicker, is secondary : if it be so, the
connection between the latter and the granite, by
successive transitions, shew that the latter rock must
also be of the same formation.

In offering these remarks I feel it incumbent on
me to repeat, that my survey of this part of the
country was not so extended, as the importance of
the subject required : it is, therefore, to be hoped that
the Members of the Plymouth Institution will con-
tinue this enquiry, until it is successfully elucidated.

From :I‘on PoinT 10 CaLsTOCK AND CALLINGTON ¢
AND THENCE T0 F1vE LaNEs.

The same kind of slate, that prevailed between
-Anthony and Tor Point, skirts the shore from the
latter to the mouth of the Lynher river: as may be
seen in No. 206, from Gravesend Point; and in
No. 207, from a projecting rock a little south of
Saltash. The slate around Saltash is said also to
contain, as at St. Germans, beds of greenstone, of
limestone, and of calcareous schist; but I did not
meet with these rocks.*

® < There is,” says Dr. Berger, ¢ at Peter Point in St. John’s Creek, very
near Tor Point, a bed of greenstone, in the composition of which there is &
good deal of steatite, completely included in the greywacké. And not far from
this place on the banks of Lynher Creek, there is another bed of greenstone:
it is immediately adjoining the ferry. This bed extends from ome bank to the
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- Ascending the Tamar, at Cargreen Point the slate
(208.) is of the same nature as the last; but the
laminze are rather more contorted, and striated.

At Pentilly, the slate (209.) breaks into thicker
and shorter laminse, which are not fissile like the
preceding: it is of a fawn colour, and has the gloss
of the calc-schists, but does not effervesce with acid :
it has the appearance of having undergone a partial
decomposition,-in which state these slates are often-
times deprived of their carbonate of lime.

On arriving at Cotele, near the landing-place, is
a little quarry close to the water-side amongst the
trees, the stone of which is much prized as a fire-
stone for lining kilns, ovens, &c. It (210.)is of a
light dove colour, and very glossy ; it is raised in
thick somewhat rhomboidal slabs, which may again
be divided into thinner laminee: in acids it effer-
vesces very violently.

A few fathoms farther up the river this calcareous
schist is succeeded by a slate (211.) which rises per-
pendicular out of the water, and being luxuriantly

other ; and on the right or south side of the creek, there is a large quarry of it.
Very remarkable differences may be observed in the texture of the greenstone,
though the specimens be taken from the same bed. The base is sometimes so
close, 80 homogeneous, that single unconnected specimens of it might pass for
corneons irap with pyrites dispersed through it: other specimens, however,
taken quite close to the preceding, are of a eomposmon and grain between th:t
of corneous trap and greenstone : these are in my opinion sufficient reasons for
comprehending all the varieties of this substance, under the common denomina-
tion of greenstone.”” Transactions of the Geol. Soc. Vol. I. p. 115. ‘ Near
Saitash,” observes Mr. Prideaux, “ we have on both sides of the river beds
of granular greywacké pervading the slate, and a few thin beds or veins
of limestone ; and this alternation continues on the east bank down to the
Dock-yard, where the limestone formation commences.”  Transactions of the
Plymouth Institution, Vol. I, p. 28.

EE 2
1
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clothed with wood, becomes a prominent feature
in this picturesque scenery. At Calstock, the rock
(212.) is the same kind of slate as the last, dipping
a little east of south at about 30°.

About half a mile from the last place, on the road to
Callington, the slate gradually becomes of a darker
blue; and a little farther on, near Alberson, the soil
becomes of a reddish brown, and the rock (213.) isa
glossy hornblende-slate. Near the fourth mile-stone
from Callington, ascending to Hingston Down, the
slate (214.) presents itself: it is difficult to name
this rock, notwithstanding it is of frequent occur-
rence in Cornwall, and indicates the immediate vici-
nity of granite. It evidently consists for the most
part of felspar, intermixed with some mineral which
imparts a blue colour, and a micaceous glimmering
lustre: this substance oftentimes, as the granite is
approached, increases in quantity, and then the slate
appears to be a variety of micaceous schist, or rather
a felspar-slate interlaminated with mica.

At Hingston Down, a patch of granite occurs
which is of no great extent, being only about four
miles in length; and a mile, or a mile and a half, in
breadth : it runs east and west from a little abbve
the Tamar at the weir-head, to within half a mile
of Callington. In dividing the county into dis-
tricts, according to the four large groups of granite,
this of Hingston, as well as the still smaller one of
St. Michael's Mount, were not mentioned, as they
may be considered as subordinate thereto. But this
arrangement must be considered as purely artificial,
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and solely for the convenience of description ; for the
Hingston granite, in its geological relations, is per-
fectly analogous to that which forms the respective
centres of the adopted districts.

The eastern side of the Hingston granite is exten-
sively quarried, to within a short distance of the
summit of Kit Hill, the most elevated part of this
range. In the upper part of these quarries, the
granite is diyided into quadrangular masses by dis-
tinct and somewhat open joints, at which it is some-
what discoloured by a partial decay: but as the
quarries deepen the stone becomes perfect, and the
joints are no longer visible, though the rock still
separates into regular layers which are inclined
towards the south. The granite (215, 216, 217.) is
of the same composition as that of the Brown-Willy
range : and like it, is traversed by beds of fine-grained
granite, (218.) and by large quartz veins frequently
abounding in shorl, and sometimes (219.) with mica ;
blocks of the latter variety are abundantly scattered
on the summit of the hill.

Descending towards Callington, the side of the
hill is covered with shallow pits and trenches, appa-
rently made in search of lodes; by means of these
excavations the slate (220.) is seen to ascend within
a short distance of the top of the hill; No. 221, from
about one third of the way from the summit; No.
292, from about half-way ; and No. 223, from near the
foot of the hill :—all these are the same kind of slate,
but are in different stages of decay from exposure
to the air; No. 220, nearest the granite, is rather
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more micaceous than the others, and No. 223, the
most remote, is glossy, but the imbedded mineral is
not in spangles, but in the form of minute spicula
for the most part decayed, and of a rust colour;
and are probably derived from hornblende or
shorl. This rock on the border of the down
passes into an uniform light blue slate (224.); and
a little farther on, near the turnpike, hornblende-
slate (225.) prevails, containing beds of compact-
hornblende-rock (226.); and these two kinds con-
tinue to Callington. From the latter place westward,
the slate contains less hornblende; and decomposing
Decomes of a yellowish white, resembling the rock
around Liskeard :—No. 227, is from New Bridge;
and No. 228, from Thornton, about a mile from St.
Ive. At the latter place the roeck (229.) has the
appearance, at first sight, of a very fine-grained com-
pact greenstone; but it contains numerous shining
Jacets, which are soft and effervesce with acids: it
is not unlike, though more compact and ecrystalline,
the rock at Pengover already noticed : and as these
rocks all dip a little east of south, and are on the
same line of bearing, they form, perhaps, part of
the same stratum.

Going towards the granite, the proportion of horn-
blende in the rocks appears to increase ; the slate is
of a deeper colour, and the soil resulting from its
decomposition is redder. Nos. 230, 231, about half-
way to the granite, which (232.) makes its appearance
a mile and a half north west of St. Ive. Thence back
to the Hingston granite is about four miles: the
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first rock that presents itself on the nearest hill
is a hornblendeslate, (233.) and the same con-
tinues to Colborn Down, where, judging from the
appearance of the surface, and thé immense number
of square masses of quartz (collected from part of
the down, recently brought into cultivation, to
form hedges) the subjacent rock must greatly abound
in quartz veins; these, however, are not pure quartz,
but contain patches of slate, and is also intimately
blended with the same. This down almost touches
that of Hingston; and on the western border of
the latter are several old mines: from the shaft of
one of these, a pale bluish white slate (234.) was
obtained ; and also a decomposing felspar porphyry
(235.): the rubbish around the shaft contains quartz
veins with copper-pyrites and galena. I was in-
formed, on the spot, that tin-stone was also raised
here: that this and the copper-ore were in east and
west lodes, the lead in contres; and that the elvan-
course also lies east and west, and ran o Asll, travers-
ing the granite. More particular information I could
not obtain; but it would be very interesting on ac-
count of the position of the granite, and of the lodes.

From Callington to Five Lanes, all the rocks that
I met with were compounds of hornblende and
felspar; sometimes the latter mineral formed the
greater part of the mass; but the former never
amounted to such a propertion as to merit the name
of hornblende-rock. They may be considered as
varieties of greenstone.—No. 236, from Taylor’s shop,
two miles and a half from Callington : Nos. 237, 238,
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from the road-side, about half-way: Nos. 239, 240,
from Coade’s green: Nos. 241, 242, from Congdon’s
shop: No. 243, from a quarry about two miles and
a half from No. 244, at Five Lanes.

From BrowN-WiILLY To LAUNCESTON.

The high-road from Bodmin to Launceston leaves
the granite about half a mile before you come to
Trewint: at the latter place, is a quarry by the
road-side, where beds of massive felspar-rock are
exposed to view, dipping N.E,, at an angle of 15e.
Some of these (245.) consist entirely of white com-
pact-felspar ; but others, (246.) are composed of the
same mineral intimately combined with hornblende,
forming a variety of greenstone, like that at Pen-
carrow, and other places near this patch of granite.

- Greenstones, both compact and schistose, prevail
between Trewint and Pollaphant. Descending the
hill to the latter place, numerous massive blocks
protrude on each side of the road, which (247.) are
composed of felspar and hornblende distinctly aggre-
gated, forming a kind of sienite, similar to that,
already described, as occurring at Davidstow : the
upper part of this hill is barren and rocky, and runs
northward from hence, parallel with the little river
Inny; to the banks of which its descent is precipitous.

Having learnt that a free-stone of superior quality
was formerly quarried in this neighbourhood, I
visited the spot which is about half a mile from the
high-road. This stone (248.) is, in colour, interme-
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diate between greenish and iron grey ; it is compact
and very tough, but so soft as to yield readily to the
nail, and has the peculiar soapy feel of magnesian
minerals; it is capable of being turned on the lathe,
and of receiving a good polish: in short, it appears
to be potstone, the lapis ollaris of the ancients; and
it is a curious circumstance, that several kinds of
vessels of this stone were lately discovered under the
rubbish of an abandoned quarry, about a quarter
of a mile north-west of this place; these were de-
scribed to me, as resembling pipkins and frying pans,
but in fashion different from those now in use. The
oldest inhabitant of this neighbourhood has no re-
collection of this quarry having been worked.
Lewanick church, and several houses in its
vicinity are built of this stone: and it is said that
Ensleigh Cottage, a seat of the Duke of Bedford, is
also constructed of the same material. The facility
with which this stone is worked, being readily cut
into blocks, when first raised, even by a common
handsaw ; and the little labour required to give it a
polish, are certainly valuable properties: but the
appearance of the loose fragments about the quarry
indicate that this stone is very liable to decomposi-
tion on exposure to the air, becoming (249.) full of
rust-coloured spots, which are derived from a variety
of diallage metallide, which is disseminated through-
out the rock in the form of crystalline scales.
This quarry is not constantly worked, as the
démand for the stone is not great, in consequence
~of along and expensive land-carriage.
VOL. IV. FF
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The workmen informed me that, according to
tradition, native silver bad been found in this reck ;
and pointed out an irregular crevice, about ten feet
long by one in width, as the place from which it had
been extracted. This possibly may be correct, for
silver has been obtained from rocks of this nature.

I had no opportunity of ascertaining whether this
ollareous serpentine formed an independent stratum,
or an imbedded mass in the hornblende-rocks.

The hill on the opposite bank of the Inny is also
steep; and is equally interesting to the geologist.
The first rock which presents itself on crossing the
stream, is a dark blue coloured and glossy slate (250.)
which is traversed by minute veins of quartz, and
resembles No. 67, from Lesnewth. On the side of
the hill at Trenalt, this slate is succeeded by a com-
pact limestone, (251.) containing large veins of white
erystalline calcareous spar, (252.) and also minute
veins of the same mineral associated with transpa-
rent quartz. Many parts of this rock have a shining
and silky lustre derived from an intermixture of tale :
and others, (253.) are harder and more brittle (pro-
bably from a larger pertion of silica entering into
their composition,) and gradually pass into horn-
stone, which occur in the form of imbedded masses:
throughout this rock small crystals of sulphuret of
iron are disseminated. This limestone is extensively
quarried : and from the appearance of the large pile
selected for calcination, and the report of the work-
men, I concluded that this stone would make very
good lime. I was, therefore, surprised one day at
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meeting two carts, marked ¢ Alternunn’ ascending the
‘hill from the port of Boseastle, laden with lime made
from the Welch limestone ; and on asking the driver
_the reason of this, I was informed, that the superior
quality of the latter more than compensated for the
extra-carriage; the Trenalt lime econtaining hard
lumps which will not slake: owing, no doubt, to
the presence of talc and hornstone.

Immediately above this bed of limestone is a grey
calcareous schist (254.) which has a fine texture with
a shining lustre, and effervesces in muriatic acid.
It forms the connecting link, or passage from the
limestone into the following (255.) light coloured slate
which is very fissile, but cannot be detached in large
slabs, in consequence of the numerous natural joints
or fissures by which it is intersected. All these
strata dip E. N.E,, at an angle of about 30°. It is
worthy of remark, that the slate which here rests
upon the limestone resembles that which occurs, in
the same position, both at Trevivian and at Grylls;
which renders it probable that these rocks are con-
tinuous strata: and indeed their respective bearings
are favourable to this opinion; for although the
slate at Trenalt inclines more to the eastward than
the others, yet this is in conformity to the mass of
granite which forms the centre, around which the
other rocks appear to be arranged.

On the road to Launceston, aheut a mile west of
the town, a light blne slate (256.) occurs, whieh is
very fissile ; and is succeeded by 8 more massive roek
(257.) which has a granular texture.

FF2
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The rock (258.) which forms the Castle-hill is
more slaty; as is seen on the south side, immedi-
ately under the Castle ; where the strata are exposed,
dipping E.N.E, at an angle of 30°.; whilst those
of No. 256, do not exceed an angle of 20°. This
great inclination will in some measure explain the
peculiar form of the Castle-hill, particularly the
rapid descent towards Newport : but will not ac-
count for its precipitous state on the southern side,
which exhibits a cross section of the ends of the
strata, as at Forrabury, and elsewhere on the north
coast. Some may attribute this to an elevation of
the strata; others to a subsidence of the surround-
ing country :—the appearance of these abrupt and
projecting strata certainly seems to record some
great convulsion of nature; this subject is very
interesting, but being somewhat speculative, its con-
sideration will be deferred for the present.

About midway between Launceston and the Tamar,
a bluish coloured slate (259.) presents itself by the
road-side: it is of the same nature as No. 256, and has
also the same dip and bearings, viz. E.N. E., at 20°.

FroM BrowN-WiLLY To WipEMouTH Bay:
AND THENCE T0 MOORWINSTOW.

The granite appears to continue as far as Shep-
herd’s house; but this is not certain, as the junction
is concealed. The first rock that occurs in situ is
a slate (260.) at Trevaglers; it appears to contain
hornblende, but is so much decomposed that it is
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not easy to form an opinion of its composition.
Near Trevine or Trevinn, where a rivulet crosses
the road, strata of limestone jut out from beneath,
dipping N.E, at about 25°. This limestone (261.)
is similar to that at Grylls and Trethevy, already
described: as is also No. 262, which occurs at
Tremail, on the road to Davidstow, and which pro-
bably forms a continuation of one and the same stra-
tum. At Trevivian is the same kind of slate (263.)
as that above the limestone at Grylls; and which
continues to Wilsey Down. 'The whole of the
country, fbetween St. Cleather church and that of
Davidstow, consists of these two kinds of rocks.
At Treliegh the slate (264, 265.) has the same
characters: and is succeeded by rocks similar to
those of Tresparret Downs; which continue through
the parishes of Warbstow, Jacobstow, and Week
St. Mary :—as is shewn by the following specimens ;
No. 266, from Wain House Corner, near Jacob-
stow; and No. 267, from Treskinnick Cross, near
Poundstock. The rocky shores of Widemouth Bay
are formed of the same kind of slate and compact
rock, as at Crackington Cove; and in like manner
they alternate with each other, the compact and
more durable rock forming projecting ridges. The
low shores of this bay are covered, for several feet
in depth, with a fine shelly sand. A little farther
north, at Bude, the sand-banks are of much greater
extent; and very much resemble those at Hayle.
A considerable traffic is carried on with this sand, -
the transport of which forms almost the only employ-
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ment for the canal which runs thence to the neigh-
bourhood of Launceston.

The little creeks of Norcot, Sandy Mouth, Duck-
pit and Stanbury, between Bude and Moorwinstow,
are all frequented on account of this shelly sand.
All the cliffs along this part of the coast are formed
of rocks similar to those of Crackington: so that
specimens from one of these places will be sufficient ;
and those of Stanbury Creek (268, 269, 270.) were
selected, as occuring near Moorwinstow, the most
northern part of Cornwall. Here, the cliffs are very
interesting, exhibiting a fine example of the curva-
tures and contortions of rocks; and the strata are
heaped on each other apparently in utter confusion,
dipping towards every point of the compass, and at
various degrees of inclination.

FroMm MoorwinsTow 170 BREY HIiLL, NEAR
BrowN-WiILLY.

Returning southward, near the borders of Devon-
shire, the whole of this narrow northern part of
Cornwall appears to be composed of rocks similar
to those on the sea coast. The specimens were
collected as follows :—No. 271, on the road from
Stursdon to Kilkhampton; No. 272, between Strat-
ton and Marham; No. 278, near Whitestone church;
No. 274, at Tamarton; No. 275, about half way
from the last place, on the road to Boyton; No. 276,
at Boyton; and No. 277, at Lady-cross, a little
north of Werrington. All of these are hard com-
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pact rocks, with the exception of No. 275, which is
a dark coloured slate from a deep trench by the
road-side :—it is probable, however, that the latter
rock occurs more frequently throughout this tract,
and that it alternates with the others as on the sea-
shore; but the reason of its not being so frequently
exposed as the compact rock is owing to the exca-
vations, from which these specimens were obtained,
having been made on these compact rocks in order
to procure a good stone for repairing the roads.

Near Yeolm Bridge, on the north west of Wer-
rington Park, is a slate-quarry, which is extensively
worked : this slate (278.) is different from any of
those already described; it is of a dark colour, like
No. 275, but is variegated with diagonal stripes of
brown, which produces a good effect when the slate
is polished : it is employed for chimney-pieces and
other ornamental purposes. It has very much the
appearance of the calcareous flag-stones of Devon ;
and on being thrown into diluted muriatic acid it
effervesces for an instant, indicating the presence of
carbonate of lime: this is also rendered probable by
the position of this slate; for immediately on it rests
a bed of compact limestone (279.) which is traversed
by numerous veins of calcareous spar. These strata
are exposed to view for about one hundred yards in
length, and thirty feet in depth, so that they can be
distinctly seen to dip N. N. W,, at an inclination of
40°. In Greenough's Geological Map of England
these rocks are laid down as a coatinuation of the
series belonging to the Dartmoor granite.
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At Egloskerry the rocks are massive, of an uniform
blue colour (280.) and are varieties of hornblende-
rock. On crossing the Attery river you enter on
the downs; a continuous chain of hills which cross
the county in the direction of east and west, from
Launceston to the Atlantic Ocean. “The rocks of
this range, though somewhat different in appearance,
are of the same nature, con'sisting of compact-felspar
and hornblende united in various proportions; and
of which the following are specimens:—No. 281,
from St. Stephens Down, which is hard and very
brittle, in consequence of the presence of quartz in
grains, and very minute strings; No. 282, from the
Race Down near Trewithick; No. 283, from Red
Down; No. 284, from Tregear Down (not far from
Tresmeere) it is in a decomposing state, cleaves
readily into laminz of a rhomhoidal form; its strata
dip N.N.E, at an angle of 200, and are traversed
by horizontal veins of quartz, many of which are
hollow, and are divided into numerous compartments
by thin septa of the same mineral, some perpendicu-
lar, and others variously inclined ; and lastly No. 285,
is from a block on Laneast Down.

These downs are very interesting in an economi-
cal, as well as in a geological point of view ; for they
contain extensive deposits of the ores of manganese.
Many of these have been explored, and have been
very productive: but as far as I could learn the
remuneration to the adventurers must be inconsider-
able, in consequence of the low price of this article,
and the heavy expense of a long land-carriage over
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a bad and hilly road. The mine of Letcott or Litcot,
situated on the eastern border of Laneast Down, is
particularly interesting; it has been worked for
many years, and has been a profitable undertaking.
The present workings are twenty fathoms deep,
and subject to a considerable influx of water; but
as the mine is on the side of a hill, it is easily
unwatered by a pump worked by a water-wheel.
The ore occurs in a bed, or cross-course of capel,
which is about twelve fathoms in width, and runs
north-east and south-west : and which (286, 287, 288.)
consists, for the most part, of hard siliceous minerals,
or rather of varieties of compact-felspar, in which
silica predominates. On this bed the manganese-ore
(289.) is arranged in veins and bunches : in the latter
form it was originally discovered, not many feet
below the surface; and in such a large body, that it
was obtained at a very trifling cost. The firmness
of the capel permitted the ore to be followed in all
its ramifications, without needing support: and the
result has been a large chasm, the irregular and
indented sides of which indicate that this ore is of
contemporaneous origin with the rock in which it is
deposited. )

On the north side of this course, next to the valley,
the strata are formed of a greyish speckled slate (290.)
like that of Hendraburnick : and on the other side the
rock is hornblende-slate (291.) which is succeeded, a
little farther south, by rocks similar to No. 247.

Crossing Laneast Down in & direct line to the
granite, I did not observe any intermediate rock

VOL. IV. GG
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in situ; though it can hardly be doubted, but
that schistose rocks do exist in the valley between
Laneast church and Brey.

Such are the rocks of the Eastern District; and,
with the exception of the limestone of Crimble
Point, and the red sandstone of Cawsand, all of
these appear to belong either to the granite or the
slate formation.

CHAP. 1I.

ON THE GEOLOGY OF THE CENTRAL DISTRICT
OF CORNWALL.

Tne boundaries of this District are readily defined
by drawing a line from Wadebridge to Lostwithiel,
so as to connect the Harbours of Padstow and
Fowey; and, another line from the mouth of
Falmouth Harbour through the Truro-river to the
Gannel on the north coast: the intermediate space
forms the Central District, and comprises nearly
the whole of the Hundreds of Pyder and Powder.
It is, therefore, much less than the Eastern one in
superficial extent: but it is much more interesting
to the geologist.

The central district contains only one patch of
granite, the form and position of which will be
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sooner comprehended by the Map, than by any
description. The eastern portion of this granite is
large-grained, crystalline, and occasionally porphy-
ritic, like that of the eastern district; the western,
abounds in shorl, and contains a peculiar granite
which is extensively disintegrated, and which forms
the characteristic feature of this district. It is,
therefore, proposed to commence near St. Stephens,
where this rock is very abundant.

About a mile north of this village the granite is
entered on at a place called Step-aside; but the rock
(292, 293.) here exposed is much weathered. Near
Restowrick, however, about a mile farther north, the
granite is of the same kind, and is in an unchanged
state. It (294.) is composed of the usual minerals;
—the felspar is white, with a light tint of yellow,
and crystalline; the quartz is in large grains, white
and semi-transparent; and the mica is of a light
brown and resplendent, but is present in a less
proportion than is common even in cornish granite.
Near the last mentioned place a bed (295.) of more
compact granite occurs, in which the mica is want-
ing, and its place is occupied by a dark coloured
mineral, with a tinge of purple when viewed in cer-
tain positions. Between Step-aside and Restowrick,
are several quarries of china-stone, and pits of ckina-
clay. 'The china-stone (296.) is a kind of granite,
the felspar of which has undergone a partial decom-
position : it is carefully selected so as to be entirely
free shorl; and requires no other preparation for
the market, than to be broken into a size convenient

GG 2
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for carriage. This granite is of a peculiar nature :
it does not contain any mica,* but numerous glossy
scales of greenish yellow talc.

There are many quarries of chira-stone now in
working, and the remains of many more are scattered
over the hills and downs. On inspecting any one
of these, the cause of the failure of this stone is
evident : it has arisen from the presence of shorl in
various proportions, which renders it unfit for the
potteries, and thus stops the quarry-man in the
direction of the bed, and his labours are limited on
the sides by the micaceous granite (297.) in which
this ckina-stome is imbedded. It appears, therefore,
that these beds of porcelainous granite are very
numerous. I could not ascertain their bearings in
every case; they were, however, very commonly
from north to south, or rather east of north, and
west of south. This rock is often traversed by large
veins (298, 299.) which are composed of crystalline
shorl, granular decomposing felspar, and tin-ore.

These china-clay works are not confined to the
parish of St. Stephens : there are also many others in
the parishes of St. Dennis and St. Austle; but those
of St. Stephens appear to be of a superior quality.

The quantity of china-clay exported from these
places is very considerable, exceeding 7,000 tons per
apnum: and when to this is added the amount of
ching-stome, which is about 5,000 tons more, the

®  Dr. Thomson, in his account of Corawall states that ¢ in the St. Stephen’s
granite, near St. Austle, I could perceive no mica, and have reason to believe
that the rock containe none.” Anmals of Philosopby. Vol. 2. °
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whole forms a very important branch of commerce.
In estimating the value of these works to the com-
munity, it must also be remembered, that they are
situated in bleak barren moors; thus affording em-
“ployment and support to several hundred persons,
where the impracticable soil would hardly maintain
a single family ‘

I subjoin a short account of the preparation of
the china-clay, as no communication has hitherto
been made to the Society on this subject.

CHINA-CLAY, OR PORCELAIN-EARTH. A spot being discovered
where this substance abounds, the operation is commenced by removing the
vegetable soil and substratum, called by the workmen the oterburden, which
varies in depth from about three to ten feet. The lowest part of the ground is
then selected, in order to secure an outlet for the water used in washing the clay.

The overburden being removed, the clay is dug up in stopes; that is, in
successive layers or courses, and each one being excavated to a greater extent
than the one immediately below it, the stopes resemble a flight of irregular stairs.
The depth of the china-clay pits is various, but it seldom exceeds twenty feet.

The clay (300.) when first raised has the appearance and consistence of
mortar : it contains numerous grains of quartz, which are disseminated
throughout in the same manner as in granite. In some parts the clay is stained
of a rusty colour, from the presence of veins, and imbedded portions of shorl
and quartz; these are called by the workmen iweed, caple and shell, and are
carefully separated. The clay is next conveyed to the floor of the washing
place : and is then ready for the first operation of the process.

A heap of the clay being placed on an inclined platform, on which a little
stream of water falla from the height of about six feet, the workman constantly
moves it and turns it over with a piggle and shovel ; by which means, the whole
is gradually carried down into an oblong trench beneath, which is also inclined
and which ends in a covered chaunnel that leads to the catch-pits about to be
described. In the trench the grains of quartz (301.) are deposited: but the
other parts of the clay, in consequence of their greater levity, are carried away
by the stream of water in a state of suspension.

This water is conducted into a series of pits; each of which is about eight
feet long, four in breadth and in depth, and is lined on the sides and bottom
with cut moorstone, laid in a water-proof cement. In these pits the porcelain-
earth is gradually deposited :—in the first pit, the grosser particles collect; and
being of a mixed nature, are always rejected at the end of each day’s work, by
an opening provided for that purpose, at the bottom of the pit. When the water
has filled the first pit, it overflows into the second ; and in like manner into the
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A peculiar kind of granite (303.) is found in a
quarry on the eastern side of St. Stephen’s Beacon,
it resembles that last mentioned, with the addition
of minute grains of purple fluor spar disseminated
throughout the mass,

The foregoing varieties of granite extend to the
eastward, as far as Carclaze mine which is worked
open to day, like an immense quarry. The upper
part of this granite is also much decomposed, but
beneath it gradually becomes more solid and perfect ;
it is traversed by innumerable strings and bunches
of shorl, and of shorl-rock, which abound in tin-ore.

third : and in these pits, particularly in the second, a deposit also takes place,
which is often preserved, and is called by the workmen mica. The water still
holding in suspension the finer and purer particles of porcelain-clay, next
overflows into larger pits, called ponds; which are of the same depth as the
first pits, but about three times as long and wide : here the clay is gradually
deposited, and the clear supernatant water is from time to time discharged by
plug-holes on one side of the pond. This process is continued until by
successive accumulations the ponds are filled. At this stage the clay is in the
state of a thick paste: and to complete the process it only remains to be con-
solidated by drying, and then it is fit for the market.

This, however, is a tedious operation in our damp climate, and is effected as
follows.—The moist clay is removed in hand-barrows into the pans, which are
constructed like the pits and ponds, but are much larger, being about forty feet
long, fifteen wide, and a foot and half in depth. The above dimensions may
not be quite correct, for I did not actually measure the pits ; they are, however,
very near the truth., When the pans are nearly filled, the clay is levelled, and
is then allowed to remain undisturbed until it is nearly dry. The time re-
quired for this part of the process must depend in a great measure on the state
of the weather, and the season of the year ; becaunse the pans are exposed to the
air: during the winter at least eight months are necessary; whilst during the
summer less than half the time is sufficient,

When the clay is in a fit state, it is cut into oblong masses, and carried to the
drying-house ;—an oblong shed, the sides of which are open wooden frames,
constructed in the usual way for keeping out the rain, but admitting the free
passage of the air. The clay thus dried is next scraped perfectly clean, and is
then packed up into casks; and carried to one of the adjacent ports to be
shipped for the potteries.

The porcelain-earth, (802.) thus prepared, is of a beautiful and uniform
whiteness, and is perfectly smooth and soft to the touch.
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These irregular veins are evidently contemporaneous
with the granite; for they are so intimately blended
together, that in order to obtain the ore both veins
and rock require to be stampt and washed. This
excavation is of considerable extent, exceeding
several acres in superficial measurement, and more
than a hundred feet in depth: it is a very pictur-
esque object, and deserves the attention of all
travellers who visit Cornwall.

About two miles north of Carclaze is another tin-
mine, called Beam : it is situated in the granite, and
was originally quarried, but is now regularly mined.
The granite here is more compact and crystalline
(304.) than the preceding :—felspar forms the greater
part of the mass which is frequently porphyritic,—
the quartz and mica, particularly the latter, are in
less than the usual proportion. It is traversed by
large courses which wunderlie towards the north
about three feet in the fathom, and which are for the
most part parallel to each other, having somewhat
the appearance of stratification :—they vary in their
composition, but in general the outer parts or the
sides of the courses consist of (305.) disintegrated
felspar, quartz, and that kind of yellowish talc already
noticed, and the presence of which appears to be in
some way connected with this extensive decomposi-
tion ;—whilst their middle part is quartzose (306,
307.) united in various proportions with shorl, and
intermixed with veins and bunches of tin-ore. This
mineral, though more abundant in the courses, is not
confined thereto; for the same occurs in the inter-
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mediate layers of hard granite: these courses are,
I believe, regarded by the miner as the lodes.

Having considered one characteristic feature of
the granite of the central district, viz.—its great
tendency to disintegration, another remains to be
described; which, although of no commercial impor-
tance, is of considerable interest to the geologist,
and, therefore, merits particular attention. I allude
to the prevalence of shorl in this rock.

This mineral is not entirely wanting in any part
of the granite: though in some of the hard crystal-
line varieties of this rock it is in very minute quan-
tities. It is, however, generally plentiful in the
quartz veins, either disseminated throughout in clus-
ters of crystals and grains, or intimately combined
therewith. Sometimes the shorl usurps the place
of the mica altogether: and it appears to become
gradually more abundant, as the confines of the
granite are approached: as may be seen in the
following examples.

The granite (308.) on the eastern side of St.
Stephen’s Beacon, and (309.) at Watch Hill, near
St. Mewan’s Beacon, is composed of two kinds of
felspar (the one disintegrated, and the other in red
porphyritic crystals), of grey quartz in large grains
or rather nodules, and of shorl and talc in small
prisms and scales. In this granite occur beds (310.)
of a fine-grained variety of the same rock.

Near the hamlet of Step-aside (about a quarter
of a mile westward) the granite (311.) consists of
cearse-grained quarts, reddish felspar, and shorl;
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the quartz is the prevailing mineral, and the felspar
is prone to decay: this variety skirts the granitic
group on this side, through Mill, Kernick, Borgotha,
Jolly Mill, and St. Dennis. Like No. 309, it also
contains beds (312.) which differ only in being of a
finer grain. And near Beam mine, the country is
formed of the same kind (313.) of granite.

The hills over these kinds of shorlaceous granite
present an uniform scene of desolation: the soil
(if such a name be applicable to any thing so sterile)
is full of fragments, and indeed oftentimes consists
entirely of shorl and quartz in the state of sharp
angular gravel ; the decomposed felspar having been
washed away by the rain, the mechanical power of
which is increased by the steepness of the hills, and
the unretentive nature of the gravel.

Here and there a group of immense bowlders, or
a pile of untransported blocks, alone disturb the
sameness of the prospect. Felspar scarcely enters
into the composition of these masses, they consist
almost entirely of quartz and shorl: and to the com-
paratively indestructible nature of these minerals
must be attributed their durability, the more frail
rocks around them having been removed by the
gradual action of the elements. Cattaquilter or
Carliquoiter rock (814.) is of this description. All
the kinds of shorl-rock do not occur in the same bed ;
but in order to illustrate this subject, I have selected
specimens from distant localities, that they may be
arranged side by side in the Cabinet.

One of the most characteristic examples of shorl-

VOL. 1V, HH
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rock (315, 316.) occurs at Roach; it is, however,
situated without the boundaries of the granite. This
celebrated Roach-Rock, so much frequented by the
the curious, is equally inviting to the geologist : it
crowns a somewhat conical eminence, the barren
sides of which are strongly contrasted with an ad-
Jjoining belt of cultivated land. The rock is formed
of huge oblong masses, piled one upon another after
the manner of the granite tors; to which externally
it bears an exact resemblance. The constituents of
this shorl-rock are both in distinct crystalline gra-
nules: and white quartz intermixed with the black
shorl preduces a good effect. Though this compound
is hard and durable, it is very brittle, as might be ex-
pected from this property being common to both its
constituents. The shorl-rock of Roach may be con-
sidered as the type of this rock, on account of the
uniform and distinct manner in which its compo-
nent parts are united: and compared with which,
the other kinds may be regarded: as coarse or fine-
grained. The cearse-grained shorl-rock (317.) is
found on the side of the hill abave Jolly’s Mill: its
shorl is in prismatie crystals, and its quartz in crys-
talline grains, which are sometimes so large as to
deserve the name of nodules; in some parts of this
rock the shorl, and in others the quartz, predomi-
nates. This kind of shorl-rock is not often met
with in this part of Cornwall, but is very common
on the borders of the granite in the western district.

A fine-grained shorl-rock (318.) also. occurs at
Jolly’s Mill, at Borgotha, and near Carclaze; it is
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more compact and harder than the preceding: the
same localities also furnish varieties of this rock,
(319, 320.) in which the texture is still finer, and the
particles so minute that the ingredients can only be
distinguished from each other by their colour.
These gradually pass into what may be called
compact shorl-rock, (321, 322.) in which the compo-
nent parts can be no longer discerned; but which,
there can be no doubt, is a compound of quartz and
shorl. It forms very large layers, or courses, in the
shorlaceous granites; and is ipdeed of common
occurrence, as veins, in every kind of granite, and .
also in the adjoining schistose rocks. In veins, it
often forms with the quartz alternating stripes, some-
times the one and sometimes the other prevailing;
or the shorl is diffused throughout in such a minute
proportion, that the quartz acquires thereby a dove
blue colour. Compact shorl-rock is very various in
colour according to the proportion of its ingredients :
it sometimes is brownish black, but generally is of
some intermediate tint between raven black and slate
blue. One kind of this rock, which is a dark blue,
might be mistaken for a fine-grained variety of
greenstone; it may, however, be distinguished by
the following characters:—it is very hard, but
partaking of the brittleness of quartz, it is easily
broken; it is not fasible; and its specific gravity
is 2.75:—whereas the green stone is softer; it
is very tough; is fusible; and its specific gravity
is 2.90. I have been thus particular concerning the
compact shorl-rock, because it is far more abundant
HH2
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than any variety of this rock: and, though it could
not have escaped the observation of those geologists
who have visited Cornwall, yet its nature does not
appear to have been duly appreciated.

Another interesting kind of shorl-rock forms St.
Mewan’s Beacon: which is about a mile and a half
north of St. Austle, and is situated on the brow of
a hill; like that of Roach, it has very much the
appearance of granite, in which rock it occurs tra-
versing it in the direction of north-west and south-
east. Some of the blocks of this tor (323.) are
composed of quartz with minute particles of a
yellowish brown mineral interspersed throughout,
the nature of which is not apparent: most of them,
however, contain crystallized shorl in variable por-
tions, (324, 325, 326. ) but which never equal the
quartz in which it is always imbedded ; - this basis of
quartz is massive and crystalline with a bright vitre-
ous lustre. On account of the prevalence of quartz
in this compound, it may be called quartzose shorl-
rock. It is a very beautiful stone, and calculated to
produce a fine effect in ornamental architecture : it
would, however, require to be sawn, (no easy task on
account of its great bardness,) for its brittleness
would render it unmangaeable either under the
hammer or chisel. The great expense of working it,
would of course forbid its general use; but cases may
arise, as in public monuments, when the cost would
be more than compensated by the beauty and im-
perishable nature of this rock.

To the foregoing varieties may be added those,
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in which one or both of the component minerals
occur in distinct imbedded patches, in a basis either
of fine-grained or compact shorl-rock : but these may
be regarded rather as sub-varieties : No. 327, from St.
Stephen’s Beacon, is a specimen of this description.

There yet remains another and very interesting
form of this rock, which consist of alternating layers
of black and white minerals, exhibiting the most
complicated curves and contortions. This rock has
been described, by the Rev. J. J. Conybeare,* as a
compound of alternate layers of granular quartz and
shorl : and such is bis known accuracy that no doubt
can be entertained of his correctness. The speci-
mens that I have examined in various parts of the
county all occur at or without the boundaries of the
granite, and appear to be of a different nature :—the
black are not formed of shorl, but of the compact
shorl-rock, just described; and the white layers
consist of quartz, which is generally more or less
combined with felspar, producing a compound the
properties of which vary according as one or other
of the constituents prevails. The presence of the
felspar is indicated by the rock becoming soft and
argillaceous on weathersng : the extent of which of
course depends on the proportion of this mineral.
This kind of shorlrock is very abundant in the
diluvium on Tregoss Moors, where the specimens
Nos. 328, and 329, were obtained.

Such is a general outline of the granitic rocks of
the Central District; but before quitting this part

® Annals of Philosophy. Vol, 5, p. 189. New Series.
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of the country its extensive stream-works require to
be noticed. These diluvial deposits of tin-ore are
the most important in Cornwall, particularly those
that are situated in the large tract of low moors
between Roach and Luxullion :—the whole of this
area is surrounded on all sides by hills, and resembles
an immense shallow basin, which however has several
narrow outlets, on the south, into St. Austle Bay.
These stream-works vary in depth from ten to twenty
feet :—turf and vegetable mould for a foot or two in
- depth form the uppermost layer; under which is a
thick irregular bed of siliceous, or rather granitic,
sand intermixed with pebbles of quartz, and of shorl-
rock; this is sueceeded by a layer of black peat
containing the branches and trunks of trees, and
other vegetable remains, it is about eighteen inches
in thickness; and lastly beneath this vegetable stra-
tum is the tin-ground, which consists of sand, gravel,
pebbles and bowlders with tin-ore interspersed, all
evidently derived from the neighbouring rocks. The
ore is generally in the state of crystalline grains, and
when prepared by washing, in the usual way, it
resembles a coarse sand: this stream-tm is of very
superior quality, yielding the purest metal which is
known in the market under the name of grain-tin.
It may be here observed that the streamers some-
times find portions of the peat wanting, and they
always pass over this ground; for they kmow by
experience, that the search for ore weuld be labour
in vain. “The old men,” they say, “ have been here
before them :” and the disturbed state of the over-
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burden shews that the ground has been already
worked ; and that this took place at a remote period,
is rendered probable by the discovery of wooden
shovels and other ancient implements, in similar
situations in many parts of Cornwall.

On the =outhern coast of this district there are
also several important siream-works; but these will
be noticed in another place. In the above brief
account I have not given any minute particulars;
as this bas been already dome by Mr. Henwood,
whose statements agree with my own observatioss.

From HensBoroucH To BobpMmin.

Descending from the granite hills, near Hens-
boxough, on the road to Roach, the valley is found
to be barren, being covered with diluvial debris, n
which are some stream-works: and in the rivulet there
is a considerable accumulation of siliceous sand,
derived from the neighbouring china-clay works.

It has been already stated that Roach-Rock is
situated beyond the boundary of the granite; and
that it is surrounded on all sides by cultivated fields,
which are very fertile, except in the direction of the
granite hills. Around Reach the seil is very deep:
but wherever an open trench or pit afforded a view
of the substratum, it was found to consist of a
variety of slaty felspar-rock (330.) in a state of de-
composition : the most perfect. specimen was foand
ia the valley on the eastern side of the Rock; it

.(331.) is a compoumd of granular felspar, with an
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intimate, though very sparing, mixture of a dark
coloured mineral, perhaps shorl or hornblende.
This kind of rock often occurs in the vicinity
of granite; and it prevails over the whole of the
Tregoss Moors, as may be seen in the namerous
stream-works. This rock is traversed by veins of
quartz, containing various portions of shorl: and it
is (332.) generally so much disintegrated that it is in
the state of a firm clay, which retains the original
slaty structure, separating, under the blow of the
pick, into thick flakes. It is owing to this substra-
tum of clay that the rain-water is retained at the
surface in all the hollows of this moor. Immediately
above this clay is the Zin-ground ;—a bed of pebbles,
consisting of quartz and shorl, but for the most part
of that variegated or agate-like variety of shorl-rock
(328, 329.) already described, and which will be
more particularly noticed. This diluvial deposit is
seldom more than three or four feet in depth, and in
no instance exceeds ten feet, at least to any extent.
The sterility of these moors must be ascribed to
this deposit: for the swamps might be obviated
by draining, as the situation is elevated. Several
patches on these moors are, indeed, enclosed, and
brought into tillage ; such parts, however, are higher
than the general surface of the moor, to which cir-
cumstance their superior fertility may be owing,
the more elevated ground having been exempted
from the diluvium that covers the lower levels.
Proceeding from these moors to Bodmin the same
rocks continue, both on the right and left of the road,
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as far as Lanivet hill: the side of which is covered
with bowlders, and projecting masses of rocks (333.)
which at a distance have very much the appearance of
granite, but which on nearer inspection prove to be
greenstone, or rather purple felspar-rock; and the
hill itself is formed of the schistose variety (334, 335.)
of the same kind of rock, as is shewn by the rubbish
around the numerous shafts.

A little nearer Bodmin the slate (336.) becomes
more fissile and granular; it is intermixed with a
green crystalline mineral like ehlorite: the upper
and decomposed part of this slate (337.) is of a light
grey, slightly tinted here and there with green.
About one mile from Bodmin the slate (338.) is
somewhat fibrous and more argillaceous than the last,
resembling that on the borders of Baron Down : this
rock is partially disintegrated to a great depth. Here
also, on the road side, a deep pit has exposed an elvax-
course (389.) which is composed of greenish yellow
compact-felspar with dissemineted grains of quartz;
the upper part of this rock is decomposed (340.) into a
kind of china-clay. The dip and bearings of this rock
eould not be ascertained ; but without doubt it is of
the same nature as those e/vass which so commonly
oecur in the vicinity of granite. There is one remark
that suggests itself on viewing these specimens; viz.
the colour of the felspar in the unchanged rock,
which seems to imply, that the felspar and the talc
of the St. Stephen’s granite are here united into one
naineral sabstance.

Ai the turnpike the argillaceous slates commence,

VOL. IV. IIx
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which are so abundant around Bodmin, and which
have been already described. The rock (341.) form-
ing the Downs to the right of this road going to
Wadebridge, appears only to differ in being more
siliceous, like that of Baron Down.

From St. DENNIS TOo PERMISCEN Bay.

Returning to the granite at St. Dennis, and pass-
ing over the shorlaceous granite, in a northerly
direction, there is a hill which bounds the Tregoss
Moor on the western side, and gradually slopes down
to the Indian Queens. On this hill is the Fat Work
tin-mine, by the aid of which the subjacent rock
(342, 343.) is found to resemble the zoned shorl-rock
so common on the moor; only differing therefrom
in being composed of compact-felspar, coloured by
shorl, or some such mineral, producing parrallel
stripes, which are often variously curved and con-
torted. This rock gradually passes into a dark blue
slate (344.) which is not abundant on this spot, but
in the valley it becomes the prevailing rock. On
each side of the main lode, to the extent of six
fathoms, the rock is in a decomposed state, gradually
becoming softer as it approaches the lode, where it
is reduced to a firm clay; which becomes harder
by exposure to the air, breaks into lamine and retains
the waved and curved markings of the perfect rock, it
(845.) is for the most part of a brick red colour; but
sometimes it (346.) is white in consequence, perhaps,
of its being free from shorl, for the red colour of the
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preceding variety appears to be derived from the
oxidation of the iron contained in this mineral. It
is a curious, though not a singular fact, that the
shorl, when mixed with quartz, resists the action of
the elements; but conjoined with felspar, it is sus-
ceptible of decomposition; thus participating in the
property of the mineral with which it is combined.
It may also be observed that throughout this soft
mass there are hard portions of the rock, which
appear to owe their immunity from the common
decay to their containing more quartz, resembling
the diluvial pebbles on the moor.

From these facts I conclude that this rock is not
a shorl-rock, but a compound of felspar, quartz and
shorl, variously compounded and blended together;
in short, that it consists of the same ingredients as
the shorlaceous granite, which it immediately suc-
ceeds. This rock, therefore, (if this view of the
subject be correct) unfolds a most important page
in the book of nature, throwing additional light on
the connection of the granitic and slate formations :
in it we perceive all the contortions of the strata so
characteristic of the latter : and from it, hints may
be gathered whereby these phenomena may be ex-
plained. This topic, however, will be considered
more fully hereafter in the last chapter.

The next circumstance which calls for attention,
regarding this interesting mine, is the main lode;
which is fifteen fathoms wide, runs east and west,
and inclines a little to the north, but is nearly per-
pendicular. The tin-ore (8347, 348, 349.) is of supe-

112
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rior quality, and occurs within this lode in the form
of innumerable short veins, often in layers or floors,
which are sometimes arranged one above another:
small veins of this ore are also frequently observed
traversing the rock in various directions. Quartz
and shorl accompany the tin-ore in the veins: and
it may be noticed that in small cavities in the latter,
portions of pure porcelain-earth are often found.
The lode itself is a hard compact rock, (350, 351,
852.) consisting of an uniform dark coloured basis,
containing innumerable small angular pieces of rock,
like that in which it is imbedded. These imbedded
portions resemble fragments: and if this be the
case their angular forms shew that they have not
been transported far from the parent rock. This is
another instance of an apparently fragmentary lode:
and though somewhat different in its nature, yet it
belongs to the same class of facts, as those of St.
Teath, Relistian, and others.

It must also be mentioned, that this main lode
is intersected by numerous and regular veins of
quartz, in the direction of north-west and south-east:
these veins are seldom more than five fathoms asun-
der; they do not heave the main lode, nor do they
appear bo affect it in any respect whatever.

With regard to this mine, it only remains to notice
4 large angular piece of tin-ore®* (8524.) which is
curious on- account of the position in which it was
found; the flat side was in contact with the main
jode, and the other parts were imbedded in the red

*  Presented to the Society by the Captain, Mr. Thomas Treweeke.
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decomposed rock, some of which still adheres to it.
This tin-ore must either have been contemporaneous .
with the rock in which it occurs, or it must have
sunk into the latter whilst in its present soft state:
I incline to the former opinion; because, even on
the supposition of veins having once been open
fissures, the erect position of the walls of the lode
indicate that the adjoining rock must have been in
a firm and solid state to sustain the pressure arising
in consequence of the intervening fissure of fifteen
fathoms in width.

At the foot of this hill, to the north-east of Indian
Queens, a manganese-mine was formerly worked :
the mineral was found in a large course, running
north-west, and south-east, composed of siliceous
minerals; in some parts massive quartz prevails, in
others petrosilex, iron flint, and horustone passing
into jasper: as in the following specimens, Nos.
353, 354, 355. The ore, as at Letcott, occurred in
bunches, from the sides of which proceeded short
thick veins in numerous ramifications. This mine
was very prosperous for a time; but like all those,
in which the ore occurs in bunches, it became sud-
denly poor, and was abandoned.

Castle-en-Dinas, and the adjacent hills which
bound the Tregoss Moors on the north, appear from
the fragments on their sides to be composed of the
same kind of rock as the last, viz. of felspar, quartz,
and shorl; either uniformly mixed and blended
together, or arranged in alternate stripes and layers
as at Fat-Work mine.
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Approaching St. Columb Major the prevailing
rock is a fine-grained and glossy slate (356.) which,
at about ten or twenty feet beneath the surface, is
of a fine blue colour; but the upper part of this
rock (357.) is uniformly of a light colour, varying in
shade from bluish and greyish white to yellowish
white, with occasionally spots and stains of a rust
colour. This property of changing from blue to
white, during decomposition, appears to be very
general throughout this part of the country, from
Bodmin to Michael: and some importance is due to
this circumstance, because it gives an insight into
the composition of these rocks. When a slate has a
blue colour, hornblende is frequently the colouring
matter ; but in that case the rocks become reddish
brown on decomposition : . which appears to indicate
that hornblende is not contained in the blue slates
under consideration. In many other parts of Corn-
wall blue rocks become white on disintegration;
and in these chlorite or actynolite may often be
detected as the colouring mineral.

On the north side of St. Columb is a quarry in a
bluish slate (358.) very similar to the last : and about
a mile farther north, near Trewan, is an imbedded
mass of compact-felspar, (359.) in which may be
observed small contemporaneous veins of a yellowish
green mineral : if the rock were more exposed, this
substance would most likely be exhibited in a more
distinct form, and the composition of the adjacent
slate might then be disclosed.

This kind of slate extends to Whitewater : ascend-
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ing the hill from this place, a very barren tract of
land is entered on, which extends east and west
across the country to a considerable distance, under
the names of Bogee and St. Breock Downs.

The sterility of this part of the county is attri-
butable to two causes: first, to the nature of the
subjacent rock which abounds in silica, both disemi-
nated in fine particles imparting a granular texture,
and also in the form of veins: and secondly, to its
situation, which is elevated, and sloping steeply on
all sides, so that the rain that falls thereon, not find-
ing a passage through the compact rock beneath,
flows through the sub-soil in streamlets, washing out
its argillaceous portion which is thus transported into
the valleys. No opportunity offered of seeing this
rock in a perfect state : the specimens (360, 361, 362.)
were obtained from shallow excavations; they shew,
however, how greatly quartz predominates.

Passing this Down, slate (363.) is again entered on;
it is similar to No. 358, but separates into much finer
laminae : this slate continues from St. Ervan to the
vicinity of St. Merryn, where it is less schistose,
dividing into slabs of about two inches in thickness.
This rock resembles the slate of Endellion and St.
Teath ; and like it contains lodes of galena, sulphuret
of antimony, and blende. The slate (364.) is from
‘Wheal Friendship mine, immediately north of the
church: here the main lode (365.) contains angular
pieces of slate, as at St. Teath; and the cementing
mineral is a crystalline quartz.

- At Cataclew Point, near Trevose Head, is a very
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crystalline rock; the greater part of it has a dark
speckled appearance (366.) from the intermixture
of white felspar and black hornblende; sometimes,
however, it consists almost entirely of glassy felspar.
The latter variety (367.) is very hard and tough;
the former is not so refractory, and is frequently
employed at Padstow, and in the neighbourhood, as
a building material, under the name of Cataclew
stone. This beautiful rock here forms an extensive
bed; and it is also found near Gunver Head, and on
each side of the mouth of Padstow Harbour, at
Stepper and Pentire Points: indeed from the direc-
tion of all these places, it is probable that they
belong to one and the same stratum.

In the cliff, on the north part of Permiscen Bay,
limestone occurs interstratified with slate; and the
alternations are repeated more than twenty times,
as may be seen from a projecting cliff opposite.
These strata reach to the water's edge: and the
upper ones can be easily approached on the side of
the cliff, where three strata of limestone, and two
of slate, have been partially excavated. The upper-
most bed of limestone (368.) is of a rust colour; it
is in a decomposing state, and soils very much : the
second (369.) is also altered in the same manner, but
in a less degree : and the third (370.) is quite perfect ;
some of this has been burnt, and proved to be an
excellent limestone. The slate (371.) between the
two upper beds is calcareous, of a dark colour, with
light brown stripes, like that at Yeolm Bridge, near
Launceston. Between the limestone and the slate,
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the rock (372.) is a calcareous schist, which is splin-
tery, passing into lamellar, is harder than the slate,
and decomposes into a white friable mass. These
beds dip southward, at an angle of about 30°.

FroM Papstow To THE GRANITE NEAR ST. ENODER.

In the neighbourhood of Harbour Cove, (a little
creek on the western side of Padstow Harbour) the
cliffs consist of the same red slate already noticed
on the opposite shore : and the rocks from this place
to Padstow, are similar to those of Rock House
Ferry, on the other side; consisting of compact horn-
blende-rock, intermixed with beds of black limestone.

From Padstow to Little Petherick, the prevailing
rock is slate, (373.) like that between St. Ervan and
St. Merryn; but the former having been obtained
from a quarry, is in a more perfect state. In this
slate, near Dinas Cove, is a bed of limestone, (374.)
like that of Rock-Ferry.

At Penquean is a quarry of roofing slate, the
strata of which dip N. W, at an angle of 20°. This
slate ¢375.) is of a blue colour without much lustre ;
it (376.) is rather #6ft, and separates easily into thin
laminee ; in quality, however, it is not to be com-
pared with that of Delabole. A few yards north of
this quarry a thick bed of massive rock (377.) lies
on the bank of the river: the basis of this stone is

“of an uniform grey colour, with a distinct white
mineral interspersed throughout: it slightly effer-
vesces with acid, and appears to be a compound of

VOL. 1V. K K
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compact-felspar and carbonate of lime. The upper
pert of this rock (378.) is decomposed, and the basis
has become of a dark rust colour.

Rocks similar to those around St. Columb extend
towards St. Enoder and Michael ; between the latter
place and the granite hills, the slate (379.) is a kind
of chlorite-schist, in which, near Summercourt, a
mine has been worked, but is now abandoned ; the
lode, consisting of quartz and chlorite, (380.) appears
by the shafts to run east and west.

From MicuaeL 1o New Quay & St.CoLuma MinNo=.

From Michael over the Down' to Newlyn, the
rock (381.) exposéd to view is a decompesing slate ;
but about midway the rubbish around a shaft affords
this rock (382.) in a sound state: it is a blue slate
with a striated structure ; is soft and separates easily
into laminge, which are irregular, owing to the nume-
rous short veins of quarta that traverse it: the
quartz lodes contain argentiferous galena.

Similar slates continue north as far as the sea, and
extend to the eastward around St. Columb Minor :—
No. 388, is from Trevoal, and Ne. 384, from Gwills;
they are light coloured and glossy, and dip north-
west, at ah angle of 30.

The slate (385.) around New Quay, and on the
shores of Fistrel Bay, are inclined to S. 8. W, at an
angle of about 40°: it is of a blue colour, soft and
of u fibreus texture, very nearly resembling that of
Newlyn Down: and in the cliffis it may be seen
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decomposed to the depth of twenty or thirty feet,
forming (886.) a very white glossy slate.

At New Quay the cliffs are full of large caverns,
the roofs of which are lined with mosses and lichens:
the greater part of these (387.) have been converted
into calo-sinter, by the percolation of water holding
carbonate of lime in solution. North of the signal
station at New Quay, is a bed of shelly sandstone
(388.) which has attained considerable hardness : and
the same occurs in the cliffs around Fistrel Bay,
forming an extensive horizontal bed which rests on
the edges of the slate. This consolidated sand bears
but a small proportion to that which is loese, and is
enly found near the cliffs at the lowest parts of the
deposit. The sapdstone of Fistrel (389.) does net
eontain so large a portion of shells as that of New
Quay : and the lower part consists almost entirely of
pebbles forming (390.) a kind of conglomerate, which
has evidently been derived from the adjacent rocks.

These beds of pebbles and sand are situated just
above high water-mark, and rest on the sloping
ground at the upper part of the bay: but as the
shore becomes more steep towards the points of
the bay, the pebbles are wanting, and the sand rests
immediately on the rock; and in like manner the
sand also gradually disappears. Near the hills the
pebbles and sand are covered by a stratum of debrias,
derived from the adjoining slate.

Dr. Paris,® in his account of these deposits, made
the formation of sandstone almost the sole ebject

* VolLp.1 —
KK2
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of his enquiry; but this production is of such fre-
quent occurrence, that it is of less interest than the
origin of the deposits themselves ; and it may be here
observed, that this recent sandstone is fast hastening
to decay, being undermined and destroyed by the
sea in a far more rapid ratio than that of its produc-
tion; so that, at no distant period, there will not be
a vestige of this formation.

“The sand* is supposed to have been originally
brought from the sea by hurricanes, probably at a
remote period;” and in confirmation thereof the
Arundel papers are referred to: but it is more pro-
bable that it is the remains of an ancient beach, left
dry by an alteration of the sea level, as will be more
particularly shewn in the last chapter.

Dr. Paris* describes slaty limestone as occurring
in this neighbourhood alternating with clay slate:
and the Rev. Canon Rogerst in enumerating various
localities of limestone, mentions Trevemper as one
of them. These rocks, however, escaped my notice :
but the nature of the surrounding slate indicates that
they are near at hand; for in other parts of the
country these slates are connected with limestone.

In a cliff quarry about half a mile north-east of
New Quay, the rock (391.) is harder than the_last,
and breaks into thick slabs, the joints of which are
much stained with oxide of iron: it resembles that
kind of hornblende-slate, which at Padstow is asso-
ciated with the black limestone.

- T am indebted to Mr. Henwood for the following

¢ Voll.p. 4. ¥ Ideml.p. 7. t Idem p. 116.
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specimens from the neighbourhood of St. Columb
Minor. The little islands at the entrance of Porth,
are composed of calcareous schists and limestone:
Nos. 3914, 3915, are from the south side of the inner
island, and No. 391c¢, from the northern part of the
same; Nos. 3914, 391e, 391f, 391g, are from the
outer island. ““ About half a mile east of Porth an
elvan-course (391k.) appears in the cliff, and passes
inland near the parish church: .its direction is about
300, west of north, and east of south; its breadth
forty feet, and dip E. at about 45° to 50°.; the
laming of the slate (891i, ) in which it is imbedded,
dip S.W,, at 12°. to 20°.; and both the elvan and the
slate, are traversed by a vein of quartz, which is two
feet wide, and dips W.” The elvan is much decom-
posed : it appears to be a felspar-porphyry, which is
a very interesting circumstance on account of the
vicinity of the calcareous rocks.

From BorcoTnA T0 TRURO.

Proceeding from the granite hills, on the western
extremity, shorlaceous granite and shorl-rock are left
behind at Borgotha: and, from the appearance of
the blocks scattered on the surface, the granular kind
of shorl-rock here passes into a compact variety, like
that of the Fat Work mine, near the Indian Queens :
the extent of the latter cannot, however, be ascer-
tained, as it is not exposed to view.

As Ladock is approached the last rock passes into
(392.) hornblende-slate : and between this place and
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Tresilian, near Trevirben, a bed of massive stone oc-
curs, (393.) which slightly effervesces, and probably
consists of compact-felspar, and carbonate of lime;
the same kind of rock (394.) is alse found west of
Probus: both are traversed by veins of calcareous
spar, and are thinly bespangled with scales of mica.

From Tresilian to Truro, a glossy slate (395.) pre-
vails, it is of a fawn colour on the upper part of
the strata, but below it is blue, as in No. 396; it
contains veins of quartz; and also beds of compaet
rock (397.) into which it gradually passes, and
which appears to possess a larger portion of quarta.
These strata dip E.S. E., at an angle of 20-.

Frou Sr. STEPHENS TO VERYAN.

On leaving the granite at Step-aside, about a mile
north of St. Stephens, the slate formation is entered
on: here the rock (398.) is similar to that of Roach ;
it is very prone to decompesition, and produces a
fertile soil; it is in a more perfect state than the
specimen from Roach, but still the nature of the
dark mineral, in the felspar-base, is not evident.

The hill south of 8t. Stephens is composed of
compact and slaty hornblende-rock: the former
(999.) has not undergone much change; but the
latter, (400.) though still possessing comsiderable
tenacity, has become of a bright brick colour by
the oxidation of the iron in the hornblende.

These rocks continue southward to Resugga
Powns, which are covered with blocks of stene
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(401.) which is very tough, and composed of com-
pact-felspar, with imbedded grains of limpid quartz,
and full of rust-coloured vesicles produced, perhaps,
by the decay and removal of hornblende; these
-blocks probably belong to a cross-course.

South of this moor the country becomes very
" hilly ; and at Trevanion mine, Crow Hill, the slate
(402.) is blue, soft, and coarsely lamellar; and
contains veins of quartz and chlorite, with galena,
blende, and iron-pyrites.

At Trevillick, about a mile north of Grampound,
the slate (403.) becomes harder, and more splintery ;
it is raised in thick slabs, affording a good building
stone. The strata here, and at Grampound, dip
W. N. W, at an angle of 35°.

On the west and south-west of Grampound, the
slate (404.) is more regular and fissile: it is yellow
and soft, not unlike the slate at St. Minver.

On the top of the first hill, on the road from
Grampound to Truro, is an extensive bed of a coarse
compact rock (405.) which has generally been con-
sidered as a characteristic example of greywacké:
this granular rock appears to be composed of felspar,
quartz, and a very minute portion of a dark coloured
mineral : the quartz is the predominant constituent,
and imparts its mechanical properties to this rock ;
but the presence of felspar is indicated by its argil-
laceous appearance on weatkering ; when also the
nodules of quartz (406.) become more conspicuous.

At Tregoose, about a mile north west of the last
pisce, is an extensive quarry, in a similar kind of
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rock, (407.) though it is of rather a finer grain: it
is traversed by quartz veins, and contains small
irregular veins or strings of calc-spar. These strata
are abundant in this part of the county, and extend
east and west, and dip to the southward, alternating
with coarse blue slates: and they bear a very strong
resemblance to the compact rocks already described,
between Buckapit Bridge and Tor Point.

From Cornelly to Tregoney the road lies over a
fine-grained blue slate, (408.) very brittle and fissile,
the laminz of which have a smooth glossy surface;
it is similar to the slate around Tresillian. This
specimen was obtained at a quarry near the western
end of Tregoney bridge. On the hill immediately
south of the town, the rock (409.) is bluish, and
contains minute shining scales, like mica, which
substance appears to increase in quantity as you
proceed southward ; its lamine are thick and irregu-
lar in the upper part of the stratum; it is yellowish
white, (410.) softer and more regularly schistose: it
is in a state of partial decomposition; it is imbedded
in the same kind of slate as No. 408. A compact
rock, (411.) similar to that at Grampound hill and
Tregoose, occurs on the eastern side of the town.

A mile south of Tregoney, on the Veryan-road,
near Hay, the slate (412.) differs only from the last
in being somewhat striated, not unlike that of Car-
green Point, on the Tamar: it contains a stratum,
which separates into thick plates, the cross fracture
of which is granular: this rock (413.) is interspersed
with minute micaceous scales ;—No. 414, is the same
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in a decayed state; and No. 415, from the same
neighbourhood, is of a bright yellow colour, and
more argillaceous than the last.

Near Trengrowse, about a mile farther south, the
slate (416.) is of the same nature, dark blue, and
bespangled with mica. This continues, wherever
the rock is visible, to Crowan ; where a massive rock
(417.) occurs, which is but a modification of those be-
tween this place and Grampound, already described.
Here also the hedges contain large blocks that are
(418.) quartzose : they must have been derived some-
where from the adjoining land; for they are too
large, where stone is plentiful on the spot, to have
been brought from a distancc: it may, therefore, be
presumed that the stratum, whence they were de-
rived, is near at hand; and indeed the connection
with No. 417, is so natural, and the transition, by
an increase of silica, is 3o easy, that these two are
probably part of the same suite of strata.

Still proceeding southward, on the ascent of the
road, near Polcouta, layers of limestone (419.) pro-
trude: they are very thin, and imbedded in (420.) a
coarse blue slate. Both of these rocks are traversed
by irregular thick veins (421.) of quartz, which are
curiously fretted into irregular cavities, owing to
the removal of calcareous spar, which the quartz
contains in crystalline patches and veins: and it is
worthy of remark, that though these minerals are so
opposite in their characters, yet they are so blended
at the point of union, that the eye cannot trace the
line of demarcation; and indeed the quartz has a
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peculiar opalescent lustre, which possibly may be
derived from a minute portion of carbonate of lime
entering into its composition. These strata of slate
and limestone dip E. of 8., at an angle of about 40°.
An account of the limestone of Veryan, by the
Rev. Samuel Trist, has been already published in the
Society’s Transactions, and illustrated by a plate.
This plate is, I think, inaccurate; because, if the
limestone of Polcouta, of Veryan, and of Pendower
beach, belonged to one and the same stratum, in the
direction of its dip, the hill of Polcouta ought to
have an elevation of about 5,000 feet above the level
of the sea: for these strata are inclined at an angle
of 40°.; and the distance between the extreme points
is about a mile and a half. In the plate, the dip is
drawn at 25°.: if it had been at 40°., the error would
have been more evident. Having examined the
strata on the sea-shore, I called on the Rev. S. Trist,
and stated my objections as above; which he re-
ceived with the greatest candour, and informed me
that he had for some time past entertained similar
doubts, but more important duties had przevented
him from communicating the same to the Society.
He also added, that he had altered his opinion con-
cerning the nature of the numerous blocks of quartz-
rock scattered over the southern part of the parish:
and he obligingly accompanied me to a place near
the farm-house of Carne, south of the Beacon, where
these masses are most abundant, and where this
rock is undoubtedly in siw, projecting near the
crown of the hill, almost in contact with an immense
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pile of detached masses, that lie immediately below.
This stratum also dips east of south, at an angle of
about 40°. : it (422, 423.) consists for the most part
of quartz; and is precisely of the same nature as
the rock noticed’at Crowan. On its upper part, it
becomes more lamellar, softer, and more argillaceous:
and there is little doubt, that it ultimately passes
into slate by the gradual increase of the aluminous
mineral with which even the most massive parts are
more or less blended.

To the eastward of this place, not far, I think,
from Tregamenna, we visited a little quarry of mas-
sive rock which Mr. Trist called greenstone, on the
authority of Mr. Tweedy, of Truro. The part of
the rock exposed is somewhat changed, which in-
creases the difficulty of determining its nature: it
(424.) has a mottled appearance, being composed of
a basis, which, like the neighbouring quartz-rock
and limestone, is of a dark greyish colour, and of an
imbedded white mineral in the form of angular spots,
patches and layers : throughout the mass are inter-
spersed cubes of iron-pyrites, the impressions of
which, lined with ochreous matter, alone remain in
those parts of the rock which are much decomposed.
I did not visit Penare Point, but was informed by
Mr. Trist, that it is formed of a similar kind of rock.

Under Gwendra, on the shore of Creek Stephen,
numerous beds of limestone are exposed to view:
it (425.) has the same characters as that of Padstow,
and other places on the north coast: and it alter-
nates with a blue slate, (426.) the lamine of which
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have a silky and somewhat striated surface, and in
texture are irregular and a little curved : this slate
resembles that of New Quay at Towan Bay; and
also, like it, decomposes into a light coloured slate,
No. 427. Between this slate and the limestone,
calcareous schist (428.) occurs, through the medium
of which the transition is effected.

About two or three hundred yards farther to the
eastward, is a rock (429.) which appears to illustrate
the composition of the limestone of this district.
1t is more crystalline, innumerable particles of calc-
spar, and of a black mineral like hornblende, being
diffused throughout a basis resembling No. 425,
and which, most probably, consists of an intimate
combination of these substances.

On the western side of these alternating beds of
slate and limestone (430.) is a stratum of massive
rock. It is situated below high water-mark, and by
the action of the sea has been fretted into ridges,
the polished surface of which, when wet, has a frag-
‘mentary appearance; it is of a dirty yellow, and -
soft, though tough under the hammer. It is evidently
in a partial state of decomposition, having the same
relation to the perfect rock, as the light coloured
slate, No. 427, has to the blue slate, No. 426. As
the unchanged massive rock is not here in sight, its
nature is not obvious; but it appears to me to be
the same kind of rock as No. 424, already described,
as occurring near Penare Point.

Such are the interesting rocks in the vicinity of
Veryan, and before proceeding farther I will make
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a few more observations on their geological relations
to each other. It has already been repeatedly re-
marked, that the massive rocks, on account of their
more crystalline structure, and consequently the
more distinct state of their component minerals,
form the key to a knowledge of the slate-rocks in
which they are imbedded : now, the compact rocks
of Veryan are limestone, quartz-rock, and that kind
of felspar-rock, No. 424, which may, perhaps, be
considered as a variety of greenstone for want of a
better name. All of these have one thing in com-
mon, viz—a partial or uniform intermixture of a
dark coloured mineral in various proportions ; which
mineral, on account of its intimate union with the
respective bases of these rocks, is not apparent; but
in the limestone, No. 429, (the only instance where
I observed it even approach to a distinct form) it
resembles hornblende. It happens in many parts of
Cornwall, that the mineral, which for a considerable
distance forms the imbedded or accessory part of
the mass, becomes in some strata the predominant
constituént; but here I in no case observed the
hornblende (if this be the mineral) to attain to such
preeminence, or indeed to form any more than the
colouring matter of the rock. It may, however, be
remarked that immediately north of the greenstone
‘quarry, the land is very red; and there rocks, con-
taining a larger proportion of this mineral, may
possibly exist; for the soil is very similar to that
derived from hornblende-rocks.

Each of these compact rocks gradually pass into
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the adjoining slate, which partakes consequently of
their respective nature: thus, near the limestone,
the slate is calcareous; near the quartz-rock, it is
hard, brittle, and siliceous ; and near the greenstone,
more felspathic than at a distance therefrom.

As regards their geological position, I am inclined
to think that this greenstone, and the slate into
which it passes, (but more particularly the latter,
which is by far the more extensive of the two) con-
stitute this district; and that the limestone and
quartz-rock, with their respective varieties of slate,
are subordinate thereto. Thus we have another in-
stance of the occurrence of quartzose rocks in the
limestone series: but they differ from those in the
neighbourhood of Plymouth Harbour, in being more
compact, and containing less hornblende ;—the latter
being granular, and resembling sandstone.

The rock (431.) at Dodman Point is a blue glossy
and fissile slate, abounding in massive quartzose
layers. From Portmellion to Mevagissey, the slate
(432.) is similar to the last, and contains strata of a
coarse lamellar rock, (433.) like No. 413.

Frox VERYAN TO ST. ANTHONY.

Proceeding westward, along the beach at the head
of Gerrans Bay, we pass over an extensive bank of
pebbles, which are almost entirely of ‘quartz, or of
this mineral variously spotted and striped with the
substance of slate. The cliffs under Pendowa are
formed of diluvial deposits of considerable thick-
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ness, reposing horizontally on the slate which is
visible here and there at the foot of the cliff, dipping
towards the sea, at an angle of 35°. This horizon-
tal deposit consists of layers of different substances,
all of which gradually pass into each other: the
inferior beds are consolidated into rocks, some of
which are much harder than the slate on which they
repose, even when this is an unchanged state. The
two lowest strata are conglomerates, composed of
the same kind of pebbles as cover the shore, inter-
mixed with sand, and some scattered fragments of
slate : one of these layers is ferruginous, and is very
hard, not unlike pudding-stone; the other is com-
paratively soft, cemented, perhaps, solely by carbo-
nate of lime. No. 434, is from the junction of these
layers. The upper layers (435.) contain but a small
portion of pebbles and fragments, which gradually
diminish upwards, until the layers (436, 437.) consist
entirely of sand: these are friable, and of a reddish
brown colour; and the sand, of which they are com-
posed, is not calcareous, it appears to consist of an
intimate mixture of siliceous and argillaceous par-
ticles, interspersed with minute scales of mica. The
argillaceous part gradually increases upwards, till
it becomes a bed of clay: it is only the inferior and
more siliceous beds that are lapidified.

The appearance of this stratified deposit is very
curious and interesting. The layers are about eight
or nine inches in thickness, and seldom exceed a
foot : the whole lapidified part of the deposit is not
more than ten or twelve feet. The sea, to the action
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of which all these layers of diluvial rocks are occa-
sionally exposed, has made considerable inroads, and
as in the case of similar deposits on the shores of
Mount’s Bay and Fistral Bay, there is every prospect
that the whole will be swept away at no very dis-
tant period. The layers of softer rock have suffered
most from the waves, and as these are the upper
ones, the whole exhibits the appearance of an irre-
gular flight of stairs, the lowest of which are very
broad, and in some parts, from the removal of the
under layer, are pendant; but such is the tenacity
of the rock, that they will bear the weight of the
body. Portions of the conglomerate stand apart in
advance from the cliff, surrounded by the pebbly
beach, thus marking the ravages of the sea: other
portions are connected in the upper part, in various
arched and fantastic forms, affording a miniature
representation of the cliffs and headlands, that are
exposed to the full lash of the ocean.

It may be enquired,—what is the lapidifying pro-
cess by which these deposits have been consolidated ?
This is not very apparent; but I think that it may
be after this manner. The adjoining rocks, from
which the debris have been derived, not only con-
tain oxide of iron as a component part, but also
abound in iron-pyrites; now, the ferruginous parts,
being ponderous, would be deposited with the peb-
bles and sand in the lower portion of the diluvium,
and would, in process of time, be converted into
carbonate of iron: by which substance this bed of
detritus appears to be agglutinated.
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Leaving the sea-share, and proceeding along the
road towards Gerrans, the same kind of slate as No.
426, continues as far as Cargurrel, where a quarry
by the road-side exhibits a light coloured and some-
what massive rock, (438.) which separates into thick
coarse lamine, thickly bespangled with mica: it
resembles No. 414, at Hay, south of Tregoney.

Descending again to the sea-shore at Polcarnick,
on the eastern side of Porthscatho .Cove, the beach
is covered with quartz-pebbles: the slate (439.) near
the village of Porthscatho,.is very much curved, and
intersected by innumerable quartz-veins; it contains
.beds of a compact rock, (440.) which is polished by
‘the sea, and has very much the appearance of the
blue elvans near Penzance; it is equally as tongh,
but not so hard ; it effervesces freely with acids, and
.contains veins of calcarepus.spar.

In the cliffs, eastward,of .this village, a mass .of
rock rises from the sea, at an.angle of 45°, attaining

-a height. of about twelve to twenty feet: above this
is an.immense mass of diluvium; from the bottom
of which project horizontal layers of conglomerate
and red sandstone, resembling Nos. 434, 437; the
.exposed. portions of these rocks are very inconsider-
able, perhaps they are of greater extent, as they are
.buried under the loose debris that has run down
from the <cliffs above.

At.Porth, about a mile eastward of- St. Anthony,
is a slate (441.) similar to No. 408: but the most
interesting circumstance here is a bed of sand and
pebhles. 'When passing the farm-house of Porth,
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I remarked on the side of a pit, near the hedge,
several shells; and knowing the sea to be near at
hand, I concluded that they had been derived from
sand brought here for manure. A little farther
on, however, I noticed more shells, and in a more
ambiguous situation; and I therefore returned and
examined into the matter more minutely, and found
several sections round the farm-yard, which clearly
proved that the hedge, and the cultivated soil adjoin-
ing, rested on a mass of diluvium, composed of
regular beds of pebbles and sand ; the former occu-
pying the inferior part. Amongst the sand, the
shells were in parallel layers, and in a perfect state ;
and in less than a quarter of an hour I found more
than thirty different kinds of shells, principally
univalves, and all common to the cornish shores.
Porth is situated on a narrow neck of land, about a
hundred yards from the sea on one side, and on the
other about double this distance from the head of
a little creek extending from St. Mawes’ Harbour :
and it may be about forty or fifty feet above the
level of the sea; towards which the diluvial deposit
gradually declines. The occurrence of shells in this
sand-bank was to me very interesting, as I had never
been able to detect any in the similar deposits of
Mount's Bay. These shells prove that, whatever
may have been the original source of the sand and
pebbles, they have been deposited in the waters of
the ocean :—but of this, more hereafter.

Near St. Anthony, on the side of the road from
Porth, the rock is exposed, consisting of a blue slate,
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(442.) which is fissile, but very brittle, exactly like
No. 408, at Tregoney: and here it also contains
(443.) a coarse laminated rock, with scales of mica,
which is blue, in the lowest part of the quarry, but
at the upper, is of a dirty yellow colour, (444.) as at
Cargurrel : it is important to bear this in mind, as
the partially changed rock has a very arenaceous
appearance, and has been mistaken for a perfect rock.

At the landing-place of St. Anthony, the slate
(445.) is curved and contorted, and much traversed
with quartz-veins; near which the rock (446.) is
less fissile, almost approaching to compact.

On the opposite side of the creek at St. Mawes,
the slate (447.) is similar to No. 445 :—and this con-
tinues to St. Just, where there is a stratum of slate,
(448.) which is harder than the last, and more regu-
larly fissile: a little farther north it (449.) is more
granular and micaceous, All these strata dip south-
ward, at an angle varying from 25°. to 35°.

FroM GraMPOUND To PENTUAN AND CHARLESTOWN.

Returning to Grampound and proceeding towards
St. Austle, about half-way to Hewas, blue slate (450.)
juts out by the road-side ; the upper layers of which
are partially decomposed, and are of a light fawn
colour, (451.) with waved markings.

At Hewas, the slate (452.) is similar to the last,
but does not cleave into such regular lamine: it
decomposes into (453.) a red friable mass.

At Sticker, the slate (454.) is much more fissile,

MM2



276 Dr. Boase, on the Central

and is used for roofing, though it affords but amn
inferior material.

On the side of the steep hill, about a mile from
St. Austle, is a bed of compact rock (455.) resem-
bling greenstone : it dips north, at about 40e.

Turning to the right, in a southerly direction,
about half a mile from the St. Austle-road, is Pol-
gooth, which is one of the oldest tin-mines in the
county. It is worked in a blue slate (456.) which
breaks into short thick angular pieces, the joints
and seams of which are stained with a white
clay, produced by decomposition of this rock. The
specimen was procured at a depth of forty fathoms :
but nearer the surface the slate (457.) is not so blue,
and is stained by minute red veins. The slate next
the lodes is of a darker colour, (458.) it is brittle and
breaks so unevenly, that it is difficult to select a
specimen ; its surface is irregular, and covered with
protuberances, occasioned by nodules of quartz in-
serted between the laminge, as is visible on the cross
fracture. The lodes, which are numerous, run north
of east, and south of west: their matrix is chiefly
quartz, which is full of cavities lined with crystals
of the same mineral; and it is also intimately
combined with the substance of the adjoining slate,
enveloping insulated portions of the same, which
are sometimes of considerable size, and are then
termed by the miner a korse ¢f killas. No. 459,
shews the connection of the lode with the slate,
which in this situation contains a larger portion of
the colouring .ingredient of the slate, mometimes
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passing into hornblende, at others into chlorite.
No. 460, is copper-ore from one of these lodes: and
Nos. 461, 462, are specimens of the tin-ere, which
is for the most part in minute prismatic crystals.

The slate in this mine is traversed by two great
elvan-courses : the principal one is the sonth elvan,
whiceh is exposed on the side of the hill in a large
guarry; it dips towards the north, at an angle of
70°., and is about fifty feet in thickness. The slate
adjoining this course is much decomposed, some-
what like No. 457 ; it is felspathic, partaking of the
nature of the elvan. ,

I was informed that both this elvan and the Jodes
are not regular in their course; but run in a zig-zag
direction : that the lodes, in particular, scarcely ex-
hibit any uniformity in their dip or size; being in
some places several feet wide, and in others, dwin-
dling to a mere thread ; dipping .generally towards
the north, at various angles; and indeed, in some
cases, being even reflected towards the south:—
and lastly, that they are often divided into innumer-
able ramifications, both longitudinally and laterally.
From all these circumstances, there can be little
doubt that these lodes are contemporaneous with
the tock in which they are imbedded: indeed the
intimate manner in which the slate and lodes are
blended together, as seen in the fragments brought
Yo the surface, is in favour of this conclusion.

In compesition the south elvan (468.) is similar to
that of a fine-grained granite, consisting of a basis
of granular felspar, throughout which small pellucid
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grains of quartz are thickly interspersed; scales
of brown mica, and small, though well defined, crys-
tals of tourmaline are also present. Some parts of
this elvan are porphyritic, and the crystals of felspar
are well formed, attaining sometimes nearly an inch
in length. No. 464, is from the upper part of the
bed, and is partially decomposed. The north elvan
does not dip quite so rapidly as the last, but in other
respects it is similarly circumstanced. A small por-
tion of it (465.) is exposed at the surface: it is a
yellowish fine-grained compact felspar: very friable,
and evidently in an altered state.

‘Where the road from Polgooth meets that of St.
Austle, the rock is exposed on the side of the hill :
it (466.) is schistose, and very different from that of
Polgooth, resembling that about Tregoney and
Grampound : its dip is S.E., at an angle of 40e.
It contains a thick stratum of coarsely laminated
rock, (467.) like No. 414, near Tregoney, and No.
443, at St. Anthony ; but it is rather harder, owing
to its being more siliceous: this is particularly so
with No. 468, at Pentewan: the slate (469.) adjoin-
ing the latter partakes of the same nature.*

Ascending the hill from the latter place, by the
road to Charlestown, the slate (470.) is similar to the
- last, but rather more fissile; its dip is with the fall
of the hill, viz. N. W, at 25°. Before reaching the
Black Head, near the edge of the cliff, is an old
quarry which has been extensively worked as a
building material, (under the name of Pentewan

® See Mr. Colenso’s account of Pentewan Stream-work, p. 29.
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stone) for which purpose it is well adapted ; and, in
appearance, it is equal to the hest freestone. I did
not visit the present workings, which I have since
learnt are at the base of the cliff near the sea, which
is more convenient for shipment. The Pentewan
stone (471.) would be termed by the miners an elvan ;
indeed it does not much differ from the south elvan
of Polgooth, from which it is two miles and a half
distant : it consists of a basis of compact felspar,
which has less of the yellow tint common to that of
Polgooth, the quartz is also transparent, the mica
silvery and in sparingly scattered minute scales. Its
dip appeared to be N.E.,, at 45°: but as the slate
was not visible here, it is no easy matter to decide
which of the parallel fissures, dividing the rocks into
cuboidal masses, denotes the direction of. the strata.

About a mile and a half from Pentewan, the slate
(472.) is the same as the last, though it here dips
N.E, at 25°. Turning to the right, and descending
to the sea-shore, at Lower Porthpean, the slate (473.)
approaches to that of Polgooth ; it is of a dark blue
colour, and somewhat silky, and breaks into thick
laminee : in the upper part of the cliffs it is decayed
into a soft dirty coloured rock, which (474.) is of a
bright red in some places, more particularly adjoin-
ing the quartz-veins that traverse the slate, where it
(475.) soils like red chalk.

The next cove, going towards Charlestown, is that
of Duporth; the southern part of which is compo-
sed of the same blue slate as No. 473. About the
middle of it the slate beomes softer, and contains a
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bed, (476, 477.) -‘which is glossy and talcose, of a
light mottled colour, and to the touch has the soapy
foel -of steatite: it easily cleaves into thin lamins,
both sides of which.are parallel, but are raised into
angular contortions. A little farther nosthward, a
small promontory juts out from the cliff: it is form-
ed of ‘a massive rock, .the lower part of which is
finely polished by the action of the waves. When I
saw-the Rev. 8. Trist, at Veryan, he informed me
that at ‘Duporth I should find serpentine: .l am
much.indebted.to him, for without this information,
1 might have passed this place, which is one of the
‘most interesting in Cornwall. This rock, (478.)
‘though soft, is:very tough; it is not homogeneous,
‘but has a mottled appearance, derived from the
-intermixture of dark and light coloured parts; the
latter, which is -greyish, with a very .pale -tint of
green, is the most abundant ingredient, and occurs
;in the form of imbedded, irregular, but.somewhat
.angular, portions, having all the characters of stes-
tite ; the dark part, or the. basis, I take to be.a-com-
-pound. of this steatite, and a variety of hornbleade,
or some such analogous mineral, the .same .as. con-
-stitutes the colouring ingredient of the neighbouring
blue slate. ‘This rock, (479.) when polished by the
-sea, shews the manner in which its compenent parts
are aggregated. It is traversed by numerous veins
of asbestus,.some of which are two. or:three inches
ins thickness : these for the most part are situated at
the joints between the layers of the rock. This
mineral (480, :481.) is of ‘a.greenish. colpur, .and
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consists of curved fibres that are not sufficiently
coherent to admit of being separated. Like the
serpentine of the Lizard, this rock is marked on its
upper part by veins and patches, (482.) of a dark
brown colour; these may be traced into the asbestus;
it is probable, however, that this colour is not entirely
derived from the asbestus, but from some substances
accompanying it in the veins.

On the northern side of this projecting mass of
rock, a parallel stratum occurs on the beach, and
extends into the cliff above, in the state of a wet soft
clay, (483.)which, in other respects is similar to the
magnesian rock just described. The next stratum
is firm and solid: it (484.) appears to differ from
No. 478, in the constituent parts being intimately
blended together. The next stratum (485.) is of a
finer grain, and more uniform texture, and is lamel-
lar: it is in a state of partial decomposition. This
is succeeded by a blue slate (486.) similar to No. 473,
at Porthpean : it (487.) is softer and whitish, where
it comes into contact with the magnesian rock.

A few yards distant from this little head-land,
near low water-mark, several blocks of stone lie
scattered ; it (488.) is a dark green coloured rock,
homogeneous in its nature, more crystalline, and
harder than No. 478; it better deserves the name of
serpentine, than any of these rocks; and indeed,
though not quite so black as that of Clicker Tor, yet
it is not unlike it: this serpentine probably exists
near this spot. The blue slate, No. 486, constitutes
the cliffs between this place and Charlestown.
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FroM CHARLESTOWN To ST. AUSTLE, AND THE
Minine DisTrICT.

At the back of Charlestown Pier the slate (489.)
is blue like the last; and dips 8. E,, at about 20e.:
. and a similar kind of slate (490.) continues beyond
this town, on the road to St. Austle. About half-
way between these places, at an old copper-mine, the
slate (491.) is still the same, containing quartz-veins
(492.) much blended with chlorite.

In the neighbourhood of St. Austle the slate (493.)
contains more hornblende, and is interstratified with
(494.) compact hornblende-rock ; and these continue
north of St. Austle, as far as the granite at Carne
Shute, a little above Trewoon, immediately under
St. Mewan's Beacon; from which blocks of shorl-
rock are scattered to a considerable distance in the
valley below; there is no mistaking their source,
this rock has such peculiar characters.

Returning to Charlestown, and proceeding through
the mining district, the same kind of blue slate pre-
vails, as that of Charlestown; so that it would be
needless to describe the following specimens, farther
than marking their locality. Nos. 495, 496, slate
and Jode of Wheal Apple Tree, immediately east of
Charlestown. No. 497, about a quarter of a mile
eastward of the last, near some old workings. Nos.
498, 499, from near the shafts of old Crinnis mine.
No. 500, from the sea-shore, near the last. No. 501,
from Wheal Pembroke; in this mine the Jodes ave
composed for the most part of quartz, which is in
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such a friable state, that even when crystallized, it
can be crushed and crumbled by the pressure of the
hand alone; this appears to be owing to the pre-
sence of porcelain-earth between the crystals and
the joints of the same, derived most probably from
the decomposition of felspar which originally occu-
pied its place. Nos. 502, 503, 504, are specimens
of these lodes, containing grey copper-ore, both com-
pact and crystallized ; the former sometimes occur-
ring in large lumps, of which No. 505, is a specimen.

I examined the matrix of a great many Jodes in
this neighbourhood, and from the mode in which the
slate and quartz are in all of them blended together,
after the manner of that of Polgooth, I think that
there can be no hesitation in pronouncing the lodes
to be contemporaneous with the slate.

FroMm CArN-GREY TO FOowEY.

Proceeding northward in the direction of Carclaze,
on crossing the high-road between St. Austle and
Lostwithiel, the soil becomes redder, indicating the
presence of hornblende-rocks, which in a state of
decomposition, (506.) jut out here and there, by the
road-side, between this place and the granite : and
imbedded in this occasionally appear portions, which
are unchanged, (507.) owing to their being combined
with silica, and intermixed with minute quartz-veins.

The granite first makes its appearance on the side
of the hill, near an old building called Carclaze Blow-
ing-house : it (508.) is rather fine-grained and shorl-
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aceous; and is partially decomposed, the felspar
being earthy. A little farther north, the granite
(509.) is larger grained, and more perfect, and its
quartz has considerable lustre. Iere, near the
boundaries, the granite contains large layers of shorl-
rock, of which the following varieties predominate :
—No. 510, abounding in shorl; No. 511, compact
shorl-rock, with imbedded crystalline grains of quartz,
imparting a grey colour ; No. 512, alternating laminze
- of the compact rock, and of quartz, the latter some-
times graduating into compact-felspar. Granite,
(513, 514.) of the ordinary kind, occurs between the
latter place and Trethurgy: and on the eastern side
of Carn-Grey Rock, it (515.) is porphyritic.

From the village of Trethurgy the road runs
north-east for about a mile, and then turns south-
ward, through a valley which leads to St. Blazey.
For more than a mile before reaching the latter
place, the valley is covered with wood; the soil being
deep, with diluvial fragments of granite and shorl-
rock abundantly scattered throughout. From this
circumstance it is difficult to ascertain where the
junction with the slate is situated; but, from the
appearance of the hills on each side of the valley,
it cannot be far distant from St. Blazey. After
crossing the bridge, at the latter village, the first
rock that makes its appearance is at a little tunnel,
cut through the projecting foot of the hill to convey
water to feed the canal. It (516.) is a coarse lamel-
lar rock, separating into thick somewhat rhomboidal
layers, as is generally the case in the immediate
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vicinity of granite. The surface of the fracture, in
the direction of the lamin#, is thickly bespangled
with filmy scales of mica; the substance of the
slate, however, appears to be chiefly compact-felspar,
slightly and partially coloured by the intermixture
of hornblende, or some such mineral. Its layers dip
S.E, at an angle of 30°. This slate very much
resembles that which reclines on the side of Kit-
Hill, near Callington : the latter, however, is much
decomposed, whereas the former is more perfect.
Not far from this place are the great I.anescot
mines, which comprising Fowey Consols, are more
than one mile in length, and give employment
to between twelve and fifteen hundred persons.
These mines are almost entirely worked by water-
machinery, which causes a very considerable saving.
When I was there, a new machine for jigging the
ore had been recently erected, and was then under
trial, with every prospect of complete success. The
principle on which it is constructed is very simple,
and is creditable to the ingenuity of the inventor,
Mr. Thomas Petherick, who is the manager of these
well conducted mines. It was a bold undertaking
to introduce a new mechanical power, which if suc-
cessful would throw out of employment two-thirds
of the girls and boys employed as jiggers; and at a
time too, when riotous assemblies of the people for
destroying machinery, distracted so many parts of
the kingdom, and when even at this place itself, the
miners had lately experienced considerable irritation
on the subject of wages, and the exportation of corn.
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The reason of their passiveness in this instance
would be an interesting enquiry : it has been attri-
buted to the superior intelligence of the Cornish
Miner; but be this as it may, one thing is certain,
that in Cornwall, where labour is so expensive, the
only chance that the mines have of competing with
those of other countries, is in the employment of
more perfect machinery.

The slate (517.) on the north side of the mine is
different from that in the neighbourhood of Charles-
town: it is not of an uniform blue, but of a lighter
colour, with dark blue spots; and it is slightly
bespangled with mica: indeed it is nearly allied to
No. 516, being, however, of a blue colour, softer and
more fissile. This slate contains, and indeed alter-
nates with, beds of a hard-rock (518.) which has a
fine-grained crystalline texture, breaks into irregu-
lar thick laminee, but can scarcely be called schistose ;
its colour is variegated with stripes, and clouds of
white and dark blue. At the mine this rock is called
Jlinty slate ; but it is a felspar-rock, partially coloured
by hornblende, or some such mineral.

On the southern part of the mine, the slate (519.)
becomes more uniform in its texture and composi-
tion; and at the shallow levels it (520.) is whitish
and argillaceous. Near the surface, and also adjoin-
ing the lodes, the slate is soft and friable, or in the
state of clay: I was likewise informed that even the
hard felspar-rock, No. 518, is a soft flucan next the
lode ; a confirmation, if any be wanting, of its nature,
for flinty slate is incapable of this change.
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All these strata dip southward, at an angle varying
from 30°. to 35°. The lodes run north-east and
south-west, but are irregular in their course, and in
their underlie : the largest ones are the most regular,
but even these vary in size at different depths,
and sometimes send off numerous ramifications; in
short they much resemble those of Polgooth, and of
the Crennis district; which, as already observed,
seem to be of contemporaneous origin with the
slate. The matrix of the lode (521.) is an intermix-
ture of quartz and chlorite, or a mineral nearly ap-
proaching thereto: it gradually passes into the
slate, both of the main rock, and of those portions
that are enveloped in the lode; No. 522, is a part
of the latter, through which are scattered minute
veins, both of quartz and of crystalline flesh-coloured
felspar : both of these, particularly the felspar, are
associated with yellow copper-ore, which also occurs
in the slate in small patches and veins. The lodes
of yellow copper-ore are full of small cavities,
lined with crystals of quartz, which are thickly
covered (523.) by crystallized carbonate of iron:
those of grey copper-ore (524.) are coated, and
intermixed, as at Pembroke mine, with white clay,
which is called by the miner pryan: and at the
eastern part of the mine the lodes contain a con-
siderable portion of blende (525.) associated with
the yellow copper-ore.

Near Tywardreth the slate (526.) at the surface is
somewhat changed and tinged with red: it resem-
bles the slate No. 474, of Porthpean. At Pennick,
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about a mile and a half from Fowey, the slate (527.)
is of a deep red: and the country around the latter
place consists of a similar kind of slate (528.) con-
taining beds of a massive rock, (529.) which appears
only to differ from the former in a larger portion of
silica entering into its composition.

From St. BLAzEY T0 LOSTWITHIEL.

Returning to St. Blazey, the felspar-slate continues
for about two miles from the bridge, on the road to
Lostwithiel : then a tongue of granite intervenes,
which stretches from Lanlivery across the road in
the direction of Pelyn: this granite (5630.) is like
that of Carn-Grey. After passing the turnpike, near
the place where this road joins that of Bodmin, the
slate again occurs: the granite then takes a course
parallel with the Bodmin-road, towards Helmintor.

About a mile before you come to Lostwithiel, and
on the right-hand side of the road, is a large quarry;
the stone of which (531.) is of the same nature as
No. 516, at St. Blazey Bridge. Around Lostwithiel
the rock, in view, is a slate in a state of decomposi-
tion, and for the most part tinged with red: it is
like that which appears near the surface at Lanescot.

Ascending the hill from Lostwithiel, on the Bod-
min-road, the slate (532.) is of a bright red colour.
This specimen was obtained from an old quarry
about half a mile from the town : with the exception
of colour it appears to be of the same nature as
Nos. 531, 516. A little farther on is & large conrse
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of quartz and red iron-ore, (533, 534, 535, 536.) with
a little manganese, the iron-ore forming the greater
part of the mass: this course is close to the surface,
and has been traced more than a mile, running nearly
north and south ; it is about twenty feet in thickness.
A considerable quantity of this iron-ore has been
exported within the two or three last years; it hav-
ing been found not only very productive, but also of
great advantage in facilitating the reduction of the
clay iron-stone: by acting, no doubt, as a flux, its
siliceous basis uniting with the alumina of the other
ore; on the same principle as the copper-smelters
have experienced the benefit of mixing those ores,
the matrices of which are dissimilar. This course is
of the same description as that near Indian Queens ;
in which manganese predominates in large bunches,
and for which mineral it was solely worked: the
remainder of this Jode is probably as rich in iron as
that of Lostwithiel; but its situation, requiring an
expensive land-carriage, would preclude its being
worked with equal advantage. |
In concluding this chapter, it may be observed,
that the Central differs, in many respects, from the
Eastern District : its granite presents greater varie-
ties, is not so elevated, and is more metalliferous;
and its schistose rocks want the fine roofing slate
of Delabole, the hornblendic limestone of Grylls,
and the pyritous shales of Boscastle; but, on the
other hand, they are rich in tin and copper-ores.

VOL. 1IV. 00
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CHAPY. III.

ON THE GEOLOGY OF THE CARNBREA DISTRICT
OF CORNWALL.

Unper this head is included that part of Corn-
wall which lies between the Central District, and a
line drawn from St. Ives Bay, due south, through
the creek of St. Erth, and terminating at Cuddan
Point, in Mount’s Bay. In extent the Carnbrea
District is not equal to the Eastern District: but
though inferior in this respect, its numerous mines
and extensive sea-cliffs, afford more frequent oppor-
tunities for examining its structure; and its serpen-
tine, at the Lizard, is an object of peculiar interest.

From CARN-MARTH, NEAR REDRUTH, TO ST. AGNES :
AND THENCE T0 CriceA PoINT.

The granite approaches very near to the eastern
side of Redruth; and one branch of it stretches out
from the main mass, and crosses the Truro-road, near
the turnpike; but soon declines rapidly towards
the north, near Cardrew copper-mine. This rock
(5817.) is large-grained and crystalline; and of that
kind which predominates in the eastern district, and
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which indeed is common to each of the granmitic
- patches, and may, therefore, be regarded as the type
of cornish granite.

On the upper part of Cardrew mine, the slate
(538.) is whitish, soft, and evidently in a state of
disintegration. The perfect rock (539.) is dark blue,
hard and brittle, abounding with minute shining
scales, arranged parallel with the lamine of the rock;
and which appear to be mica, or a mineral of a simi-
lar nature. This thick lamellar slate, as will be seen
in the sequel, abounds near the junction of the
granite and the slate.

The lodes of Cardrew mine run nearly east and
west, underlying north: they are (540.) composed
chiefly of quartz blended with earthy and crystalline
chlorite; throughout which the copper-ore is scat-
tered in strings and bunches. Between the lodes and
the country (and also in detached portions included
in the lode itself)) the rock is more slaty, (541.) re-
sembling chlorite-schist; and in many places this is
so penetrated, and intersected by quartz, that it (542.)
has the appearance of fragments cemented by quartz.
The schist passes into the rock, No. 539, by becom-
ing more felspathic. This mine abounds in elvans’;
and, if I am rightly informed, they have similar bear-
ings to the lodes: the intimate connection of these
with the country is evident on inspecting the frag-
ments at the surface of the mine.. The slate (543.)
adjoining the elvan is harder than No. 539, and
intermixed with irregular strings and layers of quartz
and of compact-felspar: and, in like manner, the

002
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between them a deep and narrow gulley, through
which a little mill-stream runs. On the St. Agnes
side, a little way up the hill, is Wheal Charlotte mine,
not now working : the rubbish at the shaft’s mouth,
with the exception of the fragments of the quartz-
lodes, is fast crumbling into a whitish clay ; the most
perfect piece of rock, that I could obtain, is (557.)
white, obscurely mottled with grey, it is massive and
rather hard, and is evidently derived from a bed of
compact-felspar. It is probable that the adjoining
ravine has been excavated in this rock in conse-
quence of its decaying more rapidly than the slate.
Along the north-west side of St. Agnes Beacon,
the slate (558.) prevails, but is seldom met with in
a perfect state: it has the appearance of a coarse
granular felspar-slate. The beacon slopes rapidly,
but gradually, down to this point; and thence north-
ward to the sea, the ground is more level than is
usual in Cornwall. At the foot of the beacon is
Wheal Coates tin-mine, situated in an elvan, a fel-
spar-porphyry, the base of which is granular: some
parts of it (559.) contain large crystals of felspar, and
coarse transparent grains of quartz, with a few
minute scales of mica; and others (560.) resemble
granite: as is of very common occurrence in the
centre of extensive beds of felspar-porphyries. The
two kinds, Nos. 559, 560, are said to alternate; the
former is softer than the latter, on account of its
being extensively decomposed, forming on a small
scale a bed (560a.) of china-clay, which is of a bad
quality, being more or less stained by metallic sub-
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stances : it is employed as a coating for the bottom
of furnaces. This elvan is of considerable extent,
and may be seen following the course of the hollow
which runs westward towards the sea for nearly a
mile, and dips northward.

The miners are of opinion, that this elvan-course
is a continuation of that at Cligga Point : but I could
not satisfy myself that this statement is correct; for
on referring to the map it will be seen that the elvan
ought to traverse Wheal Pye mine, in which, how-
ever, it has not been detected.

On ascending the beacon the side of the hill is
covered with fragments of decayed slate, and of
quartz. The former (561.) is stained of a rust-colour
at the joints, and thickly spotted with the same on
a whitish ground ;—it resembles slaty felspar. The
upper part of this hill is formed of (562.) a dark
brown rock which is fine-grained, compact, and very
tough. The summit of the beacon is a large mound

_of loose stones, and is apparently the work of man.
About twenty feet below this on the southern side
the rock (563.) projects, evidently underlying north-
ward, at about 40°. Descending towards the north-
east, the same reddish slate as No. 561, is scattered
over the surface; and the fragments, at Wheal Pye
mine, exhibit the rocks, which form the hill of the
beacon, in a perfect state: No. 564, is a light blue
slate, with dark coloured crystalline spots, which
possibly consist of the colouring mineral, but its

- nature is not apparent; No. 565, similar to the last,

: but more compact and covered with minute shining
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specks; No. 566, a hard massive stone of a light
blue colour and uniform texture, which alternates
with the slate; No. 567, is a silky blue slate with
minute veins of silvery talc: all of these appear to
consist chiefly, of compact-felspar, combined with
variable proportions of silica, such as is frequently
met with in the rocks near granite.

The whole of this neighbourhood is very interest-
ing; but there is no part of it so curious, or so
difficult to account for, as the various diluvial de-
posits on the northern side of the beacon: these
consist of alternating beds of sand and clay, and are
situated three hundred feet above the level of the
sea, which is not far distant. These deposits occur
near the base of the beacon where the ascent becomes
highly inclined and continuous. They have been
worked at several places, and judging from the situ-
ation of these pits, they are arranged around the foot
of the hill in a semi-circular form. In order to select
one of these excavations for description, I will take
that which lies due north of the beacon. Immedi-
ately beneath the scanty vegetable soil, is a layer,
varying from one to two feet in thickness, of loose
earth, containing fragments of rocks similar to those
in the adjacent hill: and indeed this forms the sub-
soil from the side of the beacon to the cliff, becoming
deeper as it approaches the latter. Beneath the
sub-soil is a bed of fine siliceous sand, (568.) ten
feet in depth: this sand is of a light yellow colour,
and consists of two kinds; the one, pure white, and
transparent; the other, yellow, and semi-opaque:
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it contains some minute particles of black shorl, but
it appears to be quite free from aluminous and cal-
careous earths, and from organic remains.

This layer rests on a dark ochreous coloured sand
(569.) of about two feet in depth; when first
raised it is, in a slight degree, plastic, and on drying
retains the form given it, but crumbles down on the.
least pressure, or when thrown into water: when
examined through the lens, it is found to have the
same composition as the last, differing only ‘in a
minute quantity of ochreous clay being interposed
between its particles. It is possible that both these
beds of sand were of the same origin; the ferruginous
claylike matter having been subsequently carried to
the lower part of the stratum by the percolation of
rain-water. Under this sand is a stratum of blue
clay (570.) about a foot in thickness. It is very
tough and adhesive, and so firm that it is cut with a
broad chisel into square lumps; when dry it is of a
light chocolate colour, mottled with irregular black
markings ; it has an oily rancid smell, like putty,
which is not increased by being breathed on, nor
does it emit an argillaceous odour: it is soft and
greasy to the touch, and readily takes a polish; it
imbibes moisture greedily, adhering strongly to the
tongue; and when thrown into water it swells and
falls into a soft paste; when calcined it becomes
light coloured, and loses its rancid odour. The pecu-
Liar properties of this clay appear to be derived from
a strong impregnation of animal matter.

Immediately beneath the last is another bed of
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clay (571.) three feet in thickness, called by the
workmen furnace clay : it is whitish and plastic, but
falls into pieces on drying, which are easily reduced
to an impalpable powder between the fingers. It
emits a strong argillaceous odour when breathed on.
Both these layers of clay appear to pass gradually
into each other at the point of contact; and when
the former is divested of its animal matter, it resem-
bles the latter.

Below this clay is a bed of sand, seven feet in
depth: it (572.) differs only from the upper siliceous
sand in being nearly of a pure white. Lastly, this
sand rests on a loose rubbly layer which is of variable
thickness, and is similar to the subsoil ; this detritus
is said to repose on the solid rock.

It would be tedious to describe all these pits, suf-
fice it to say, that their contents vary, both in the
relative thickness of their beds, and in their number ;
for in some the intermediate stratum of clay is want-
ing. It struck me as curious, that at the two
principal pits, in which clay was present, a ridge
intervened between the hill and these deposits; in-
deed this is, in some measure, the case around this
side of the beacon, but in these places it is parti-
cularly prominent. On this ridge there is only a
shallow fragmentary layer over the solid rock; and
as it is only about fifty to one hundred feet removed
from the pits, the ground here has the form of a
trough or basin. Such is a brief account of this
interesting spot; it would be sufficiently puzzling
to offer a solution of it, even if it were situated near
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the present level of the sea; but at an elevation of
three hundred feet above the sea, we must call in the
aid of such an elevating power, which the other
cornish phenomena do not seem to require.

In an economical point of view, these beds are
important : the tough clay is used in the mines for
various purposes, and is exported: and the yellow
and white sands are extensively employed in the
composition of stuccoes, for which purpose they are
of very superior quality.

From St. Agnes to Trevaunance Quay, the same
slate, (573.) as at Wheal Pie, prevails: and in it are
worked several extensive mines: it may, however,
be remarked that the matrix of the lodes (574.)
consists chiefly of quartz and shorl, or of an intimate
mixture of these minerals, forming what has been
elsewhere termed compact shorl-rock ; a substance
exceedingly common to lodes in or near the granite.
Along the sea-shore (eastward) the cliffs are in a
very ruinous state; the slate decays rapidly, falls
down in great masses, and is soon dispersed when
once within the action of the waves: but the harder
and more siliceous (575.) rocks, (which alternate with
the slate, and which are intimately united with, and
intersected by, quartz) lie piled on each other in
large rounded masses; rendering the shore very
rugged and difficult to pass over. Here, a large and
elevated pile of rocks, which at one time evidently
formed a projecting part of the cliff, is now insulated :
thus shewing the more durable nature of the mas-
sive rock of which it is composed : both here, and
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