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I INTRND, in this paper, to give some account 
of the physical structure of all that portion of 
Cornwall situated to the westward of a line 
drawn from the estuary of Hayle on the north 
coast, to Cuddan point on the south, which I 
have here called, for the sake of distinction, the 
Land's-end district. In doing this, I shall state 
nothing as a fact, which I have not myself veri-
fied by personal examination, and all my obser-
vations will be illustrated by specimens depo-
sited in the cabinet. 

This portion of the county is about thirteen 
miles long from east to west, and five or six 
miles broad from north to south, and contains 
by superficial admeasurement, about 54,00O 
statute acres. 
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Generally speaking, the surface of this part 
of the country is very uneven; being much 
broken by hills and vallies, more remarkable 
however, for their number and picturesqueness, 
than for their magnitude. The highest hill is 
Castle Endinas, in the parish of Luclgvan ; the 
exact height of which, above the level of the 
sea, I am unable to state. The following are 
some of the admeasurements in feet, above the 
level of the sea, given by Col. Mudge and Dr. 
Berger :—Burian church, 519 ; Sennen church, 
391; St. Just church, 404 ; Cam Galva, 623 ; 
Tower on St. Michael's Mount, 231; Cape 
Cornwall, 229 ; Land's-end, 50 or 60. 

The whole line of coast, with the exception 
of some part of the western shores of Mount's 
Bay, and a few small bays .of less consequence, 
is uniformly and remarkably precipitous,—offer-
ing throughout its whole extent, some of the 
finest cliff-scenery in the island. This character 
of the coast is particularly favourable to the 
geologist, laying open to him, in every direction, 
by the most splendid natural sections, the exact 
structure and relations of the rocks of which 
the country is composed. Nor is the phy-
siognomy of the rocks in the interior less re-
markable than on the coast. On every hill the 
granite is seen protruding in the most fantastic 
forms from the scanty and imperfect covering 
of soil. These, under the name of Tors and 
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Carus, have often engaged the attention of the 
antiquary and geologist—as they must ever 
continue to attract the notice of the tourist. 

In noticing the character of the surface, we 
must not forget St, Michael's Mount, one of the 
most remarkable, and most beautiful objects of 
natural scenery in the world, 

The small extent of this district and its pe-
ninsular character, precludes the existence of 
rivers of any magnitude : its varied and uneven 
surface, however, gives it a great profusion of 
small streams and rivulets, which add gregly 
to its value as well as beauty. It must be con- 

fessed, however, that on account of the peculiar 
value of our streams, their beauty is too often 
destroyed by the operations of streaming, and 
of the stamping mill. Besides the streams, this 
district is remarkably rich in excellent springs 
of water ; but, with the exception perhaps of 

• two or three, it possesses none remarkable for 
their mineral impregnations, or medicinal virtues. 

Although the alluvial covering is extremely 
scanty on the higher spots of this district ; yet 
in tho plains, and in many of the vallies, the 
deposition is considerable, reaching in some 
places to a height of 20 or 30 feet above the 
solid rock. 

The nature of this covering varies, generally 
speaking, with that of the subjacent rock; being, 
in the killas or slate districts, of a soft clayey 
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character, with a trifling intermixture of boulders 
or rolled stones; and in the granite districts, of 
a sandy gravelly character, with a large inter-
mixture of the undecayed water-worn fragments 
of the granite. Some of these fragments are 
very large, and are found in many parts of the 
country, hundreds of feet above the present 
level of the sea. 

have said that, in general, the soil, and the 
rolled masses of stone contained in it, correspond 
with the nature of the subjacent rock; it is 
nevertheless true that at the points of junction 
of two rocks of different nature, as for example 
of granite and killas, the boulders and soil deri-
ved from one rock, are generally spread to some 
.distance over the other. All around the coasts 
where these junctions take place, there is a belt 
pf soil of equivocal character, to which the far-
pep in some parts of the county, give the name 
affirm-country; but it is generally found that it 
is granitic or growany soil that encroaches on 
the killas territory, and not the killas on the 
granite; this is easily accounted for by the fact 
of the granite almost always lying higher than 
the killas; A circumstance which will necessarily 
give the direction we hs.ve noticed to any bodies 
rolling on its surface. 

The extent of these encroachments is, how-
ever, remarkably small, for wherever we see a 
large boulder of granite, or of greenstone, we 
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may be pretty sure that, if not beneath our feet, 
rocks of this kind are near at hand ; and with 
equal assurance may we calculate on there 
being a junction of the slate and granite near 
us, when we observe fragments of whorl-rock in 
the soil ;—a variety of rock which, as will here-
after be shown, is scarcely found, except in 
veins traversing these two rocks at their junc. 
tion. Under the head of alluvial deposits, must 
also be classed the sands that cover many parts 
of the coast ; and the stream-works. As these, 
however, have been treated of by other mem-
bers, I shall pass them by at present. 

The geological structure of this district may 
be said to be very simple, in as much as it in-
cludes but a small number of rocks, and as the 
various relations of these to each other are very 
similar, and readily discoverable. The main 
body of the district is granite,—a rock which 
indeed constitutes nine tenths of the whole. On 
the edges of the granite, in different points of 
the coast, reposes a certain assemblage of rocks, 
which, from their intimate relations, obviously 
constitute one formation. These rocks I shall 
take the liberty of naming in this paper the 
Slate formation; a term which answers exactly 
to the killas country of the miners and farmers in 
this part of the county. Generally speaking 
then, this district consists of two, and only two 
formations ; the Granite formation, and the Slate 
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jortnation; very dissimilar in appearance, and 
indeed very distinct in all their characters; al-
though, as will hereafter be more particularly 
noticed, in all probability of contemporaneous 
origin. 

The respective limits of these two formations 
are accurately laid down on the map, (see Plate 
V.) from which it appears that nearly the whole 
of this district is granite; the slate formation for. 
ming merely a narrow slip or border, which is 
continuous on the more eastern limits, but bro-
ken into patches on the western shores. The 
continuous or eastern border commences at the 
village of Mousehole, in Mount's Bay, and ter-
minates near Polmear, on the north coast; 
the line of junction with the granite passing 
through, or in the vicinity of, the following 
places, viz. Paul church, Nancothan, Tren-
gwainton, Madron church, Trevayler, Trassow, 
Tregendra, Rejaren, Trevethoe, Carbis, Tre-
genna, Helesvear, Trowan, Trevalgen, Zennor 
church, Treen, and Polmear. The patches of 
this formation on the western shores are three :—
one near the village of Rosemodris ; another in 
Whitsand Bay; and a third and more important 
one, lining the coast from Porth Just, near 
Cape Cornwall, to Pendeen Cove. 

I shall now proceed to give some account of 
the rocks constituting these formations. 
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drusy cavities, and in large crystals, in different 
parts of the coasts of Zennor and &Irian. 

With regard to the structure of the granite 
formation on the great scale, I have to observe, 
that it no where exhibits any appearance of 
regular stratification, notwithstanding the asser-
tions of De Luc, and other theorists, to the con-
trary. It is, indeed, true, that it occasionally 
shows an irregular tabular structure, or rather 
a conformation somewhat similar to that obser-
vable in some of the trap rocks, called by some 
the seamed structure; and this is well seen on 
the eastern base of St. Michael's Mount; in the 
rocks west of Cape Cornwall, and in some of 
the quarries in the Parishes of St. Just and 
&Irian; but a very slight inspection shows 
these appearances to bear no relation to true 
stratification. Indeed, in almost every case, I 
have been forced to consider it rather as an 
example of one of the modes in which this rock 
disintegrates, than as an essential and original 
quality of structure. Its occurring chiefly on 

the surfaces that are covered with a bed of al-
luvial soil ;—its disappearing at the depth of a 
few yards ;—and its not being found on those 
parts of the coast where the slate immediately 
reposes on the granite,—are sufficient proofs of 
the truth of this opinion. The tendency of gra-
nite to assume this adventitious tabular struc-
ture in the progress of decomposition, is ski•
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kingly exemplified in the picturesque remains 
of St. Michael's Mount, and in the hoary Cams 
that crest the summits of all the hills in this 
part of the country. 

OF THE MATE FORMATION. • 

This formation is much more complicated 
than the last, and affords much greater scope 
for geological research. It comprehends, as far 
as I have been able to ascertain, five distinct 
rocks. These are clay-slate, hornblende-rock, 
greenstone, compact felspar, and slaty felspar. 
The three first of these are so well known; have 
such distinctive characters, and are of such 
general occurrence, that we are not very likely 
to be mistaken in discriminating, and giving 
them their proper appellation. Of the correct-
ness of application of the two last terms I am 
less certain : from the peculiarity of their cha-
racters and their distinct nature, however, I am 
sure that, whether rightly named or not, they 
are as well entitled to appropriate appellations 
as any rocks can be. 

By felspar-rock, I mean a rock of small gra-
nular structure, consisting, apparently, princi-
pally, or almost wholly, of felspar. By slaty 
felspar, I mean a rock apparently of the same 
composition, or only with the addition of a very 
small portion of mica, with a distinct slaty 
fracture. 
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These five rocks, constituting the assemblage 
to which I have given the name of the slate 
formation, occur in beds of various magnitude, 
alternating with each other ; but with one very 
small exception, I have uniformly found the 
slatyfelspar rock in immediate contact with the 
granite ; and I think it not improbable that, in 
proportion as we recede from this central rock, 
we shall find the slaty felspar become less fre-
quent, and be finally superseded by some of 
the varieties of clay-slate. Thus in the whole 
range of the killas country, or slate formation, 
that borders the shores of Burian, St. Just, 
Zennor, Towednack, and St.Ives Parishes, there 
is scarcely a vestige of clay-slate ; and, in the 
eastern border, the first appearance of it which 
has occurred to me, is in the neighbourhood of 
Penzance, at least one mile from the granite; 
the only slaty rock in the intervening space be-
ing the slaty felspar. Proceeding to the east-
ward, as we leave the granite behind, the slaty 
felspar entirely disappears, and clay-slate be-
comes the prevailing rock. But I must forbear 

. entering on these more general observations, 
until I have described the various individual 
phenomena exhibited by the different parts of 
the district where this formation is found. Be-
ginning with the more simple, .I shall first notice 
the patch at Rosemodris in Burian. 
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1. .Roaensodria. 
This portion of the slate formation extends 

from east to west, constituting the sea cliff, for 
the space of three quarters of a mile ; and runs 
into the country to the medium distance of a 
quarter of a mile. It consists almost entirely 
of the slaty felspar rock. It is, in fact, only one 
bed; and, with the exception of veins of gra-
nite, and some imbedded masses of quartz, and 
a few of garnet rock, contains no foreign mineral, 
and exhibits little variety of structure. Although 
the individual strata are not very distinct, the 
lines of stratification are very obvious. From 
various observations, in different parts, it ap-
pears that this bed has a direction nearly north 
and south, and consequently dips east,—the angle 
of inclination being from 20° to 300. 

The junction of this bed with the granite is 
remarkably well seen in the cliff, on its western 
extremity: at its eastern extremity it termi-
nates more abruptly, the line of junction being 
nearly vertical. The whole of this patch of 
rock seems included in a partial hollow of the 
subjacent granite. 

At the western junction of these rocks, the 
granite is beautifully traversed by a great many 
veins of shorl-rock, which occasionally exhibit 
very distinct crystals of shorl. These veins 
run in various directions, and in several points 
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intersect each other, without chewing any AO 
or heave. They vary in width from a few inches 
to two feet. They cannot be traced into the 
slaty rock. At this place I could find no veins 
of granite traversing the superineumbent rock; 
but near the union on the eastern extremity, 
the slate is traversed in all directions by veins 
of considerable magnitude, some of which inter: 
"sect each other. 

2. Whitsand Bay. 
The next point of the coast, proceeding west-

ward, where this formation makes its appearance, 
is at the western extremity of Whitsand Bay, 
-near the Land's-end. At this place there is a 
small patch of the slaty felspar rock, laid bare 
at low water, of about one hundred yards in 
breadth. It is seen in immediate contact with 
the granite; and the two rocks are so intermixed, 
as to baffle the explanation of every theory but 
that of a contemporaneous formation, Large 
veins of granite, varying in the character of its 
constituent parts, traverse the slate in all direc-
tions, while patches, if not veins, of slate, are, in 
turn, confusedly strewed through the granite. 
This small bed dips north at a very small angle; 
but indeed so little of it remains on the granite, 
that its dip cannot be very correctly ascertained. 
There is another smaller patch of slate a few 
hundred yards to the westward of Sennen Cove, 
at the foot of Pedn-men-du point. 
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3. Cape Cornwall. 
The next patch of the slate formation that we 

meet with, in proceeding along the coast, com-
mences at Porth Just, on the southern side of 
Cape Cornwall, and extends to Pendeen Cove. 
In this range its mean width is little more than a 
quarter of a mile. At one point, on the northern 
side of the Cape, the granite reaches the cliff, 
to the exclusion of the slaty rock, for a consider-
able space. At another point, a little to the west-
ward of Trewellard, the large granite boulders, 
chewing the near presence of their native rock, 
are thickly strewed over the brow of the cliff is 
their growany soil; but the cliff is still of the 
slate formation. The whole of this line of coast 
is rugged and precipitous, but less so than some 

of the granite cliffs to the south-westward. The 
structure is here more complicated, as it contains 
a greater number of rocks, and an increased va-
riety of simple minerals; it is still, however, 
comparatively simple and satisfactory. The 
rocks on this part of the coast are the slaty fel-
spar rock, hornblende-rock, and greenstone, 
which occur in beds of various magnitude, al-
ternating with each other, and preserving great 
uniformity of dip and direction. 

The following is the order of their occurrence: 
First, slaty felspar rock;--this includes the whole 
of Cape Cornwall : next, hornblende rock;—this 
includes the rock called Carnidjack Castle: 
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then slaty felspar ; greenstone ; slaty felspar ; 
greenstone ; slaty felspar ; hornblende-rock : 
the picturesque rocks of Botallack mine form 
part of this bed. The same alternation of slate 
and hornblende-rock continues to the termina-
tion of the patch, making, in all, as near as r 
could ascertain, eight beds of the slaty felspar 
rock, and a like number of the hornblende or 
greenstone rock. The dip of all these beds is 
north, with an inclination varying from 20° to 400. 

The character of these beds is, I think, very 
distinct and obvious : the only rock to which I 
have doubts of having given the proper appel-
lation, is that which composes the cliff of Car-
nidjack Castle. I have called it hornblende 
rock, but, I confess, rather from its relations 
to the other rocks, than from its individual 
characters. From its sonorous qualities it has 
been called by some " the ringing rock of Botal-
lack." This rock decomposes on the great scale, 
in the form of basaltic fragments, which are 
strewed over the cliff in a very picturesque 
manner. In its more intimate disintegration, it 
assumes a rough granular surface, from the cir-
cumstance of the larger granular pieces of which 
it is composed, resisting for a longer time the 
operation of the decomposing causes. 

The beds of hornblende on this part of the 
coast, especially those between Botallack and 
Trewellard, contain many small veins of actyno-
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lite, which are extremely common in all the 
hornblende rocks of this part of the country. 
In the compact hornblende-rock near the Crown 
engine at Botallack, there is a large imbedded 
mass of garnet-rock. In the same place there is 
also found thallite, or epidote, and in the point of 
junction between a bed of this kind and a slaty 
bed, near Huel Cock, axinite is found in consider-
able quantities. In the whole tract of coast the 
different beds, although, as beds, very distinct, 
intermix at the line of opposition, so as, in many 
cases, to pass into each other, 

In many points along this part of the coast, 
the beds of slaty felspar contain a great deal of 
common quartz in the form of thin layers, fol-
Iowing the slaty fracture of the rock ; or small 
contemporaneous veins crossing the slaty struc-
ture: this last is, however, much more rare. 
And I have uniformly remarked, as well in the 
beds on this part of the coast, as in ever► other 
part I have examined, that wherever this inter-
mixture of quartz layers occurs, the rock loses 
its ordinary character of straight lamellar struc-
ture, and assumes a bent or twisted form. This 
is well seen in the rock which forms the upper 
part of Botallack cliff, and in the bed that extends 
from Pendeen sand-cove to the termination of 
the patch. 

At its eastern and western extremities, this 
patch of the slate formation is traversed by a 
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great many veins of granite. Those at the for-
mer spot are described by Dr. Davy, in the first 
volume of our Transactions. About one hundred 
yards from the exposed point of junction of the 
two rocks, there is a vein upwards of four yards 
wide, whose direction is nearly east and west. 
It has many of the characters of those large 
veins of felspar porphyry, so common in the 
slate formation of this county, and to which the 
name of Elvan channels is usually given. I re-
gret much that the accumulation of alluvial soil 
prevents us from being able to trace this channel 
to the main body of granite, as this might pos-
sibly enable us to solve the problem of the na-
ture and origin of these curious masses. 

In the cove a few hundred yards to the east 
of Cape Cornwall, the cliff is again cut across 
by a mass of granite eighteen feet wide. This 
is in the neighbourhood of the patch of shorl-
rock already noticed in a former part of this 
paper. 

At the eastern termination of this formation, 
the slaty rock is traversed by an infinite num-
ber of granite veins. Some of these are a foot 
and half wide, and can be traced for a considera-
ble length. They run in all directions; but all 
those exposed to our view, have more or less of 
an east and west direction. At this point the 
slate is also much intermixed with small veins 
and layers of quartz. 
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4. From Polmear to St. Ives. 
The only other body of slate formation that 

remains to be noticed, is the great mass which 
can be traced from the village of Polmear on 
the north coast, to the village of Mousehole in 
Mount's Bay, crossing the interior in the line 
from Hayle to Marazion. In describing this 
tract, I shall, for the sake of precision, divide it 
into three portions; the first including the coast 
from Polmear to St. Ives; the second, the 
shores of Mount's Bay, from Mousehole to Cud-
dan Point ; and the third, the tract extending 
from the southern to the northern shore. 

From Polmear to St. Ives, this formation, as 
may be seen by a reference to Ate map, is still 
a mere border, lining the shore. In no place 
does it extend into the country so much as a 
mile : in one point, a little to the eastward of 
Zennor church, it scarcely conceals the funda-
mental roek. 

The whole of this line of coast consists of 
rocks precisely similar in individual character 
and external relations, to those already descri-
bed. In some parts of the coast, particularly 
near the village of Boswednan, actynolite occurs 
in great quantity, in veins, both in the horn-
blende and slaty rock. The rocks on this part 
of the coast possess nearly the same direttion, 
dip, and inclination, as those in St. Just : that 
is to say, they dip north, at an angle varying 
from 25° to 45°. 
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In thus summarily disposing of the geology 
of this part of the coast, I must be permitted 
to say a few words on the promontory of Gus.-
nard's head, in the Parish of Zennor, which I 
would recommend to the attention of the young 
geologist, as affording an excellent illustration 
of the nature of stratification in general, and as 
the clearest example of the general characters 
of that particular assemblage of rocks which 
immediately repose on the granite in this part 
of Cornwall, to which I have given the name of 
the slate formation. 

The Gurnard'a head is, perhaps, one hundred 
yards wide, and five or six times that space in 
length. It runs out into the sea in a direction 
nearly north, and its sides, particularly the 
western, are nearly perpendicular: it therefore 
exhibits a grand natural section of the strata 
that compose it: these are the following,—first, 
hornblende-rock, forming the grassy brow of 
the shore ; next, slaty felspar, of the thickness 
of one hundred yards; then regularly alternating 
beds of this rock and hornblende-rock, or green-
stone, to the number of twenty or thirty, of all 
magnitudes, from a few inches to twenty feet in 
thickness ;—the thickness of the slaty beds, how-
ever, exclusive of the one first mentioned, is not 
nearly so great as that of the beds of hornblende-
rock or greenstone. At one point of this na-
tural section, an instructive example of what 
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is called by geologists the wedging out of a bed, 
is observable. This feature is shewn in Plate 
VI. and I apprehend it must be a frequent one 
in every assemblage of contemporaneous bedded 
mineral masses. This sketch is a correct repre-
sentation of the stratification of the whole pro-
montory, being merely a fac-simile, only with 
finer outlines, of what the natural section dis-
plays. The direction of these strata is nearly 
east and west; their dip is, consequently, north; 
and the angle of inclination varying from 30° 
to 430. 

If the promontory of Gurnard's head be well 
calculated to show the nature and relations of 
the rocks composing the slate formation; differ-
ent parts of the same coast exhibit most beau-
tiful and instructive illustrations of the curious 
phenomena usually observable at the points 
of union of these rocks with the fundamental 
granite. 

This is particularly the case at the cliffs 
under Polmear, and on the coast immediately 
to the westward of Zennor Church. In this 
last place the sea-cliff runs, for the space of 
perhaps half a mile, on the very line of junc-
tion; and this lays open to our inspection an 
endless variety of appearances, which, from their 
rarity in other countries, and their having be-
come the grand arena of geological combat, 
have acquired a value and an interest which en-
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title them to particular notice. As affording 
striking examples of the phenomena in question, 
St. Michael's Mount has, of late years, become 
as famous in the annals of geology, as it has al-
ways been in the pages of the antiquary and 
the tourist; but I may venture to say, that the 
very superior claims of the Zennor cliffs, in this 
particular point of view, had they been equally 
within the scope of the common traveller, would 
have, long ere now, completely dispossessed the 
Mount of the rank which it now holds among 
the weapons of polemical geology. 

At the most western point of Polmear 
where the two formations come in contact, the 
granite is traversed by a great many shorl-rock 
veins. At one particular spot, these, running 
vertically, divide the granite into vertical masses, 
similar to those observed on the south side of 
St. Michael's Mount. The display of granite 
veins traversing the slaty rock, is here particu-
larly splendid. In several places, large insulated 
masses of the granite, many yards in diameter, 
are seen lying in, or protruding through, the 
slaty rock, and giving off veins,--some of con-
siderable width,—in all directions: several of 
these are seen rising vertically to the summits 
of the precipitous cliffs, and some can be traced 
to the edge of the sea at low water. Two of 
them, one twenty inches wide, the other a foot, 
cross one another, and, at the point of inter-
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section, exhibit the phenomenon called a shift, 
or heave. The shift in this particular instance 
is about four feet. 

These, and other veins which appear in the 
lower sea-cliffs, are again visible, and in a more 
picturesque character, in the lofty and precipi-
tous rocks that crest the grassy summit of this 
romantic shore. 

In one part of the cliff, the granite veins are 
intersected by a vein of shorl-rock, which can 
not only be traced into the main body of granite, 
but is seen running through the granite itself 
to some considerable distance. In intersecting 
the granite veins, the shorl-rock does not cause 
any shift in them. 

I may here observe that the inclination of 
the strata of the felspar rock, neither at this 
place, nor at any other point where the two rocks 
come in contact, seems to bear any natural or 
necessary relation to the inclination of the gra-
nitic surface on which they rest. At this place, 
for example, and all along the shore beyond 
Zennor Church, the stratification, or slaty frac-
ture of the felspar rock, uniformly retains its 
inclination north, at an angle of about 30°, 
whether the surface of the granite on which it 
lies incline east, west, north, or south; whether 
it be horizontal, vertical, or form any interme-
diate angle with the horizon. This fact seems 
as irreconcilable with the Wernerian theory ,of 
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the formation of rocks, as the one just mentioned, 
of the intersection and shifting of a granite vein 
by another vein of the same individual mass, 
appears to me to be subversive of the Huttonian 
hypothesis; but in truth, facts irreconcilable 
with these, and all other theories that have yet 
been invented by man to explain the operations 
of the Deity in the formation of the earth, are 
too numerous to allow those just mentioned to 
excite much surprize. 

The' appearances in the Zennor digs are 
equally curious, Indeed the two rocks are so 
intermingled, as irresistibly to suggest, and con-
firm, the belief of a contemporaneous origin. 
The slate is traversed in all directions by inuu-
inerable veins of granite; while the granite 
contains inclosed in it innumerable patches of 
slate. In some of the perpendicular cliffs, the 
two rocks, at first sight, suggest the idea of 
beds alternating with each other ; yet this is by 
no means the case ; the patches of slate proving, 
on examination, to be merely superficial masses, 
filling up horizontal cavities in the granite. 
These appearances are instructive, as shew-
ing how easily the true nature of the relations 
of rocks may be misunderstood, without due 
examination. 

At St. Ives, the strata alter their inclination 
to the eastward, agreeing, in this respect, as 
well as in their other characters, with the rocks 
in Mount's Bay. 



the Land's-end District. 286 

I have now to give a concise description of 
the remaining portion of the Slate Formation; 
namely, that which is continuous from the village 
of Mousehole, along the shore of Mount's Bay, 
to its termination near Cuddan Point, and which 
stretches across to the northern shore. The 
Slate formation on thii part of the coast is of 
Much greater extent than that which has been 
already noticed: it gradually increases in width 
froth its western limit at Mousehole, till it reaches 
from shore to shore, and stretches in an east 
and west direction, from Castle Endinas to Tre-. 
gelling Hill. 

The whole of this FormatiOn,like the insulated 
portions of it already described, reposes on the 
granite which constitutes the centre and main 
portion of the Land's-end district. It consists 
also of the same rocks, viz. compact felspar, 
slaty felspar, greenstone, hornblende-rock, and 
flay-slate, all of which preserve the same reit'. 
bons to each other, and to the subjacent rock, 
as those already described; that is to say, they 
all rest on the Main body of granite; they all 
dip from it at an angle varying from 25° to 45°; 
and they continue to alternate with each other 
in an uninterrupted series of beds of various 
magnitude. 

The general inclination of all these rocks is 
towards the east: in many places indeed the 
line of inclination veers considerably to the 

SK 
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north and south of this point ; but still it is suf-
ficiently correct for all geological purpose* to 
consider them as dipping towards the east. 
But to enter a little more into detail. At the 
western extremity of this series of rocks, at the 
back of Mousehole Pier, the junction of the 
slaty felspar rock with the granite is well seen 
at low water. The two rocks, at their junction, 
are, as usual, much intermixed, the slate being 
traversed in all directions by veins of granite 
and quartz, which intersect each other in nu-
merous instances, and in various ways; and 
the granite, in its turn,.including imbedded por-
tions of slate, and being filled with patches and 
veins of quartz. 

As usual also, the slaty rock-contains a much 
greater portion of mica, than it does at a dis-
tance from the granite, and thus approximates, 
in some degree, to the characters of gneiss and 
mica-slate, with which, however, it has no right 
to be classed,—this being only a very partial 
feature of a rock, whose general characters are 
very distinct and different from both of these 
rocks. Respecting the phenomena exhibited 
by these veins, I am the l6ss desirous to detain 
the Society with any minute details, a* they 
have been noticed by another member. The 
whole of St. Clement's Isle, or Mousehole Island, 
as it is often called; consists of a single bed of 
this rock. It is of a beautiful purple colour, 
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containing little mica, and, upon the whole, ex-
hibits as fine a specimen of the rock to which 
I have given the name of slaty felspar rock, as 
any rack on this coast.° It dips a little to the 
north ofoast, at an angle of between 30° and 40°. 
It is a single bed, and shews more decidedly 
the. characters of stratification, than any single 
bed of the same rock on this coast. The strata 
are in some places beautifully waved, and vary 
from a few inches to many feet in thickness. 

In tracing the line of the shore from Mouse-
hole to Newlyn Pier, I think there can be dis-
tinctly traced about nineteen different beds, 
resting ,one upon the other, in the following 
order : 

1. Slaty felspar rock ; the rock already no-
.ticed as resting immediately DU the granite be,
hind Mousehole Pier. 

2. Hornblencle-rock, putting on in' some 
places much ,of the ,character of greenstone. 
This commences immediately to the eastward 
of Mousehole Harbour, and continues all the 
way along the shoie to Penlee Point, which 
consists of it, and which is a fine example of a 
well characterized and beautiful hornblende-
rock. 

S. A patch ,of the slaty felspar rock resting 
on the last rock, on its sea-border, but not in-
terrupting the continuity of the hornblende-

• Fromjte coloqr it might well be denominated Purple 
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rock on the shore-side, which, as has been already 
stated, extends from Mousehole to Penlee Point. 

4. Immediately on the north side of Penlee 
Point there is a bed of the compact felspar rock, 
which gets gradually more and more of the 
slaty character as we advance northwards along 
the shore, and finally terminates in what we 
must consider as a distinct bed of slaty felspar. 

Then follow a succession of beds of compact 
felspar, and slaty felspar rock, to the number of 
fifteen, which continue to Newlyn Pier. 

I do not mean to say that there are in this 
tract, nineteen distinct and separate beds. In 
reality there are, perhaps, only twelve or thir-
teen ; but as the line of direction of the shore 
is, in many places, the line of direction of the 
strata ; it frequently happens that after leaving 
one bed, and coming on another, we soon leave 
this also, and owing to the irregularities of the 
coast, we come once more on the bed we had 
previously left. 

The general inclination of all these beds is 
several degrees to the south of east, or exactly 
towards St. Michael's Mount, under an angle of 
from 25° to No. The comparative hardness 
and consequent indestructibility of the slaty 
and hornblende-rocks, is shewn in Penlee Point, 
which we have stated to consist of very fine 
hornblende-rock, and which is the only bold and 
precipitous cliff on this part of the coast. The 
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Islay rock is much traversed by quartz veins, 
some of considerable size, all along .the coast, 
but more especially near Newlyn Pier. The 
largest of these, which is upwards of a foot in 
width; is midway between Newlyn and Mouse-
llole there is another very beautiful vein, (a 
vcross course) which follows the direction of the 
shore, for some distance, and traverses, in the 
greater part of its exposed course, the unstratt-
fied rock which I have called compact felspar-
rock. It is principally of quartz, of a fine crys-
talline texture, but contains in its centre, in 
many places, a considerable layer of Ironstone, 
of a very flinty character. The hornblende-rock 
of ,Penlee Point, and the other rocks adjoining, 
are likewise cut across by a very large vein, 
,consisting principally of quartz and chlorite, 
and having very distinct way-boards or capek 
of quartz, nearly two feet thick. It runs, like 
the others already mentioned, exactly north and 
south, and dips to the west at an angle of 660. 

The rock which I have named compact fel-
spar rock, which consists principally, I believe, 
of compact felspar with a little quartz, I have 
so named in deference to my excellent and 
learned friend Professor Jameson: it may, how-
ever, be considered as a variety of greenstone. 
The only difference between it and common 
greenstone, is its containing a more minute 
portion of hornblende, and being, consequently, 
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of a lighter colour than that rock generally is, 
Many specimens of this rock are deposited in 
the Museum. 

Advancing from Newlyn to Penzance, the 
first exposed rock is a hornblende-rock, with an 
imperfect slaty structure, dipping east at a 
angle of 300. The next exposed patch of rocks 
(called the Pandore Rock) consists of a series of 
beds of hornblende-rock, more or less of a slaty 
character, and of an intermediate rock between 
the slaty felspar rock and the hornblende-rock. 
The peculiar modification of rock last men-
tioned, is here found in great quantity and 
beauty. It appears to be of the nature of very 
compact felspar, approaching to hornatone, and 
containing a great admixture of hornblende in 
small bunches of radiating crystals. It is ex-
tremely hard ; in some places has an imperfect 
slaty fracture, and occasionally is found to con-
tain specks of copper pyrites. It is found in 
considerable quantity on these shores, and ap-
pears to pass gradually into the adjoining well 
characterised rock of felspar or hornblende. 
In this patch of rocks axinite is likewise very 
plentiful, and it is probable that this mineral, in 
a compact form, assists to give the peculiar 
characters to this singular rock. 

The range of rocks from the Pandore Rock 
to Penzance Pier, are precisely similar to the 
others, only that here, the hornblende-roCks have 
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sore decidedly the character of greenstone, and 
the slaty rock verges more towards clay-slate, 
and is indeed, in several of the beds, decided, 
and well characterised clay-slate. 

They consist of an uninterrupted series of al-
ternating beds of greenstone and slate, various 
in thickness; but all preserving the general di-
rection of nearly N.N.E. and S.S.W. and a con-
sequent inclination to the E.S.E., at an angle 
of from 30° to 45°. This series of alternations 
continues all along the shore, across the Batten,
Rocks, and as far seaward in the direction of the 
Gear Rock (which is greenstone) as the water 
will permit examination. The Battery Rock is 
greenstone, as is also the round rock opposite 
to it on the west. The rock that formerly filled 
this cove, being of a softer slate, has been 
washed away. 

The greater part of this patch of rocks is 
traversed by a large vein of felspar porphyry, 
of the width of, perhaps, twenty yards, which 
runs nearly east and west. A part of this vein 
supports the Pier of Penzance, and is seen 
swelling out from beneath its southern base. 
It is covered for a short distance by the houses 
near the Pier, and afterwards by the sandy 
beach to the westward of the Pier; but it soon 
makes its appearance and runs along the shore 
for a considerable distance in the direction of 
the village of Newlyn. It is very conspicuous 
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at low Water, aid one of its projecting concre-
tions has obtained the name of the Chimney 
itoCk: This vein inclines rapidly towards the 
north, perhaps at an angle of 600 to 700. 

Like all the large veins of porphyry in this 
country, (better known by the name of elvan 
thannels,) this vein intersects indiscriminately 
all the' rocks it meets with ; and beats consi-
derable indications of contemporaneous origin 
with the adjoining rocks. The most remarkable 
Of these is the gradual transition of the porphyry 
into the bounding rock ; a fact which is very 
distinct in many parts of this vein. Another 
fact is the absence of any thing like dislocation 
of the strata ;—each rock which it creases being 
found on the opposite side of the interrupting' 
mass; precisely in the same line of direction as-
before, and as it would have been had no vein 
been present. An account of the singular mine 
(the Wherry) formerly worked in this channel 
of porphyry is given in the first volume of our 
Transactions: also the manner in which the tin 
ere was found in it. 

In- tracing the shore from Penzanee Pier to 
Marazion, all the rocks, as far as they can be 
examined, are very similar, in every respect, to 
those just described. In the patch which ex-
tends from the Pier to Chyandonr, their dip, and 
direction, and succession, are less distinct than 
in the places already noticed. There are some 
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beds of greenstone under the Bath house ; and 
the rocks under Chyandour cliff furnish an 
example of a fine hornblende-rock. As well as 
can be ascertained, these strata dip nearly south-
east, at an angle of from 35° to 45°. 

The rock called the Creziers, consists of a 
bed of greenstone ; as does also another large 
rock, bare at low water, farther to the eastward.* 
A low ledge, consisting of thick slaty rock, con-
tinues the whole way to the Long Rock, which 
is seen stretching out like a pier into the sea, 
and principally consists of another large vein of 
felspar porphyry, very similar, in all its indivi-
dual and relative characters, to the Wherry 
Mine vein. Indeed so very similar are these 
veins, that I at first believed this to be a con-
tinuation of the other ; but their direction is 
so different as to forbid our entertaining this 
supposition; the Wherry Mine vein running 
nearly east and west, while this runs nearly 
north•east and south-west. The mean width 
of this vein may be about 30 yards. It seems 
to dip towards the north-west, but this cannot 
be easily ascertained. It is a beautiful rock, 
and offers a fine example of that configuration 
of rocky masses, called by Geologists the seamed 
structure; being a congeries of distinct concre-
tions, of irregular forms and various sizes. This 

• These rocks contain a larger proportion than usual of a whitish 

felspar, and thus approach, in external character, to sienite. . 

LL 
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Clamed also exhibits a very complete admixture 
with the adjoining rock. It is more porphyritic 
in some parts than in others, but seems in gene-
ral to be least so at the edges, and more like 
compact feispar. On its northern border the 
slate seems to rest on it in patches. This Chan-
nel of Elven is intersected, nearly at right-angles, 
by several veins, which appear to consist prin-
cipally of chlorite: some of these have been 
lately worked for copper. 

Between the Long Rock and Marazion, the 
thick slaty rock approximates, occasionally, to 
the characters of clay-slate. Its inclination 
is not very distinct, but appears to be nearly 
south-east, or towards the Mount. 

There is another large bed, exposed at low wa-
ter, nearly opposite the Mount Pier, consisting 
principally of that anomalous rock, which seems 
intermediate between hornblende-rock and sla-
ty felspar. Being unstratified, its dip and di-
rection cannot be ascertained. 

The large insulated rock on the western bor-
der of the causeway that lead* to the Mount, 
called the Chapel Rock, is well-marked green-
stone. It rests on a bed of clay-slate which runs 
nearly north and south, and dips to the west, 
at an angle of about 20°. This is the first bed 
which we have seen on the shores of Mount's 
Bay having this direction. In this it agrees 
with the slaty rock on the western base of St. 
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Michael's Mount. Immediately to the eastward 
of the causeway, the arrangement is more con-
fused, and it is net so easy to ascertain the true 
inclination of the beds. Some of them appear as 
if they inclined to the eastward, and some to the 
-westward ; and this is particularly true of some 
of the slaty beds on either side of several of the 
beds of greenstone, which are found on the 
shore immediately beyond Marazion. 

In several places, so striking is the appear-
ance of the two slaty beds dipping from the 
intermediate mass of greenstone, that the latter 
might almost be taken, at first sight, for a vein 
traversing the bed of slate. 

Before reaching the Greeb Rock, there is a 
large vein, about ten yards wide, which runs 
W.S.W.: whether this is a granite vein, or a 
channel of porphyry, is not easy to decide. It 
is of a much lighter colour than the elvan chan-
nels formerly mentioned, and indeed altogether 
of a different character. It has the appearance 
of an intermediate substance between granite 
and greenstone. Its marks of contemporaneous 
origin with the adjoining rocks, are much more 
characteristic than those noticed in the elvan 
channels. It is not seamed, and shows no ap-
pearance of being composed of distinct concre-
tions. The Greeb Rock consists principally of 
greenstone. It contains much actynolite, and 
also axinite. 
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The same irregularity in the direction and 
inclination of the strata, continues all the way 
to Cuddan Point. In the vicinity of Perran 
Cove, the slaty strata dip east, or south-east ; 
but a little further on, on both sides of Cuddan 
Point, they dip, generally speaking, W.N.W., 
at an angle of 200. In Trevean Cove (between 
Perran Cove and Cuddan Point) there 'occurs 
another vein of nearly the same width, and 
general character, as the one last described. Its 
direction is nearly east and west. Cuddan 

• Point consists of hornblende-rock. Beyond it, 
the slate puts on, more distinctly, the characters 
of the thick slaty felspar rock (the purple killas) 
described as on the shore near Mousehole. 

I have hitherto confined my observations% on 
the Slate Formation of Mount's Bay, to the 
cliffs and reefs that immediately bound the sea-
shore, and my knowledge of this Formation 
has been principally derived from this source. I 
Can, however, state with certainty, that through-
out the whole tract of country delineated on 
the Map as the Slate Formation, wherever 
artificial excavations, or natural deficiency of 
alluvial covering, permit the examination of the 
rocky masses, these are found uniformly to 
accord, in their individual and relative charac-
ters, with those grand natural sections exhibited 
on the shores. Greenstone and hornblende 
rocks, and also the slaty felspar rock, varying 
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occasionally to clay-slate, are found in extensive 
beds on the hill between Mousehole and Newlyn; 
on the hill between Newlyn and Trereife; on 
Tolcarne; at Castle Horneck; at Rosehill; at 
Alverton ; at Lower Poltair ; above Chyandour; 
in the Cams between Gulval and Senegie; in 
Huel Fortune near Marazion; &c. 

In all these situations the slate retains the 
same general inclination as it exhibits on the 
neighbouring shores, viz. east, or a few degrees 
north or south of this point; and this is the 
general inclination in every part of the western 
side of Mount's Bay. We have seen, on the 
contrary, that on the eastern side of St. Mi-
chael's Mount, the inclination is very various, 
and often opposite to that just mentioned; and 
we accordingly find this rock, in the road lead-
ing from Marazion, dipping N.N.W. at an angle 
of 20°. 

Several other elvan channels have been dis-
covered at a distance from the shore, consisting 
of very fine porphyry, but differing little in 
character from those already described. 

To complete this sketch, I shall now give, in 
a very few words, an account of this Formation, 
as it is found stretching from St. Ives, along the 
shore to Lelant, and across the country to 
Marazion. 

The inclination of the strata all along the 
coast from Cape Cornwall to St. Ives, is, as I 
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have already observed, nearly north. At St, 
Ives this direction is suddenly altered, and on 
all the coast as far as Lelant, the inclination is 
south. The first patch of slate that exhibits 
this new inclination, is a bed to the westward 
of the Battery of St. Ives, just at the eastern 
extremity of the large wall raised as a defence 
against the sea. The rocks are hornblende-rock 
and slaty felspar rock (purple biles) The ge, 
neral dip here is about 300. The promontory 
on which the Battery is built, is composed of 
these alternating beds of greenstone and slate; 
and their disposition is well seen in the precipi, 
tous cliff on which the Battery stands. Of this 
cliff the upper and lower beds are of greenstone; 
the intermediate, slate. The quarries that af. 
ford stones for the 'Breakwater, are in a bed of 
greenstone,—a rock which affords perhaps the 
best possible materials for such a work. The 
same alternation of slate and greenstone, con, 
tinues until the rocks are finally hid in the sand, 
hills of Lelant. The same southerly inclination 
prevails also, in a greater or less degree, in the 
rocks that constitute the country from Lelant 
to Marazion, which are nearly of the same kind 
as those already described. 

I have now completed the description of the 
physical structure of the Land's-end district, 
with the exception of what relates to its mineral 
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repositories, and with the exception also of one 
of its most remarkable localities—St. Michael's 
Mount. The former of these,viz. the metalliferous 
and other veins that abound in many parts of 
this district, I have not yet found time to exa-
mine. Of the geology of St. Michael's Mount, 
I have prepared a brief outline, which shall 
shortly have the honor to present to the 
Society. 

With regard to the nomenclature adopted in 
this paper, although I am anxious to avoid the 
appearance of singularity, and desirous to be 
understood by Geologists, I am the less solici-
tous on this point, as I have laid before the 
Society, specimens of every rock which I have 
described. These will remain,in their Museum 
to explain and illustrate my observations, and 
to confute or confirm the propriety of the names 
I have affixed to them. 

In thus bringing to a conclusion a Paper 
which pretends to no other merit than that of 
being a faithful detail of facts, I ought per-
haps to apologise for the total absence of any 
of those ingenious speculations or theories 
which, to some, may seem the very essence of 
geological discussions. I must, however, observe 
that theoretical subjects did not at all enter 
into my plan; and I humbly conceive, that 
I better consult the interests of the Society by 
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adding one new observation to its stock of facts, 
or one new specimen to its cabinet, than if I 
wasted my time and theirs, in the construction 
and exposition of theories, which would pro- 
bably prove useless, and might possibly be 
ridiculous. 
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