On the Killas group of Cornwall and South Devon; its relations
to the subordinate formations in Central and North Devon and
West Sumerset ; its natural subdivisions; and its true position
in the scale of British strata.

By tHe Rev. DAVID WILLIAMS,

CORRKSPONDING MEMBER OF THE SOCIETY.

I ~Now exhibit to the Society maps, coloured geologically, from
Bridgewater in Somersetshire to the Land’s End in Cornwall, with a
section from the Foreland on the Bristol Channel to Lantioc Bay,
east of Fowey on the English Channel, to show the superposition of
the Cornish killas with regard to all the subordinate formations with
which it is inseparably associated, and the four natural subdivisions
into which it resolves itself by characteristic mineral and organic
types, which are persistent throughout their entire range. This
great and important classification has forced itself upon me by the
constant repetition of the same successions in every traverse I have
made of the killas country from sea to sea.

The innumerable minute details of strike and dip which I have
registered from north to south and from east to west, fully convince
me that the Cornish killas in the ascending order crowns.a magni-
ficent consecutive series such as I have illustrated on the map and
section ; a series however (complete and perfect as it is in all its
particulars) which manifestly constitutes only a part of some vast
system as yet unfolded.

I formerly subdivided the entire group into ten component mem-
bers, the nethermost of which was the Cannington Park limestone,
near Bridgewater ; but many circumstances have since induced me
to suspect, that though geographically it was associated with the
Quantocks, it geologically appertained to the Mendips, and troughed
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away towards them, as Mr. Conybeare has long ago suggested.*
In this view the foreland or Dunkérry sandstones (No. 2) will
provisionally constitute the mineralogical base of the entire system :
these are almost identical in mineral composition: with the old red
sandstone of Monmouthshire and the Mendips, close by, and are, I
believe, a more southward prolongation of it. I deny more con-
fidently than ever, that there exists any axis or anticlinal line of
fracture in the whole of Exmoor : every geological fact, and all the
associated physical evidences, negative such a supposition. The
true mechanism of the structure of Exmoor and the Quantocks is,
as I announced at Liverpool in 1837, that these red sandstones and
shales (hitherto containing only plants), with white quartz, conglom-
erates, and green compact calcareous grits, emerge from beneath the
Linton slates and the other overlying masses, and culminate in three
parallel mountain folds with their corresponding inverted flexures
or valleys, but are finally lost on the north-east of the Quantocks,
where their exposed summits, barely showing through the ridges of
the new red sandstone in long, low undulations, indicate them to be
rolling away towards the Mendips, the mineral axis of which is old
red sandstone, as has been shown long since by Dr. Buckland and
Mr. Conybeare.+ This view of the true position of the Devonian
system ; viz., that it occupies an enormous interval between the old
red sandstone and the mountain limestone, was first suggested to me
about two years ago, on observing in the neighbourhood of Bristol
a hard junction between those two formations : subsequently I have
been much gratified on finding that Mr.. Hopkins and Mr. Daniel
Sharpe have, by independent observations at different localities in
‘the north of England, remarked an unconformity also of strike and
dip between them. Mr. Hopkins observes, “ After the elevation of
“ the older rocks, including the old red sandstone, the whole district

* ¢ Geology of England and Wales:” Seotion from the Land’s End to the German Ocean.

+ It is proper to observe that a thick band of dark blue and oftentimes ooarse dull arena-
ceous limestone is included in these red sandstones in Croyd Hill, near Minehead, and along
the east and north-east flank of the Quantocks, very essentially differing from the cornstones
or any calcareous beds hitherto described as pertaining to the old red: it commonly contains
in its shales and planes of deposition carbonaceous matter oftentimes like powdery coal smut,
and as often in extremely thin films with a high metallic lustre: it also contains corals in
great abundance, which Mr. Lonsdal gnized as the same species as some others he had
described from the lower Palwosoic rocks of South Wales.
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“must have been under the sea, and subjected to the powerfdl
‘“action of denuding causes, by which the up-turned edges of the
“disturbed beds were worn to an even surface, and the existing
““masses of old red conglomerate washed into the hollows: the
“mountain limestone was deposited. on the worn and even surface
“of these older roeks.”* Mr. Hopkins states previously, * The
‘“mountain limestone reposes unconformably on theolder forma-
“tions, which, within the limestone band, occupy the surface.”t
At the close of a communication to the “London and Edinburgh
Philosophical Journal” for June, 1842, published on the same day
Mr. Hopking' “ Memoir” was read at the Geological Society, I in-
directly adverted to the views I entertained of the position of the
Devon and Cornwall beds; and in an announcement of them at the
meeting of the British Association, held at Manchester in the same
month, I was constrained to invoke an elevation and submergence
of the old red sandstone prior to the deposition of the mountain
limestone, to as great and perhaps greater extent than was contended
for by Mr. Hopkins.} Mr. Sharpe has also observed an uncon-
formity of strike and dip between the old red sandstone and moun-
tain limestone above Kirkby Lonsdale, the angle of dip varying five
degrees, and. the strike fifty ; “farther westward,” he observes, “the
“ want of conformity is still more manifest,” the variation in strike
amounting to seventy degrees, and lower down the valley of the
Lune other instances still more remarkable are adverted to. Mr.
Sharpe concludes, ““There is abundant evidence of both the old red
“gandstone and Ludlow rocks having been dislocated before the
“ accumulation of the mountain limestone, as the limestone of Ken-
‘“dale Fell rests in a nearly horizontal position upon the up-raised
“edges of an anticlinal ridge of Ludlow rock, from which a cover-
“ing of old red sandstone has been partially denudated.”|| Now,
if a break or interruption in the succession actually exists between
them, as is indicated by such hard junction in the west of England,
and unconformity in the north, the interval implied might of course
be sufficiently capacious for the reception of all the Devonian and
Cornish rocks, and others which may be elsewhere still above them.

* ¢Qeological Proceedings,” No. 90, p. 760. { Ibid, p. 757. % “Transactions of the Sections,”
D6, " Geologioal Proceedings,” No, 85, pp. 606, 607 . il



of Cornwall and South Devon. 125

These red sandstones (No. 2) are succeeded in an ascending and
critically consecutive order by eight other great series of deposits,
which severally vary in their mineral types and organic contents,
the last or uppermost of which is the Cornish killas. That this
great group overlies the floriferous or plant-bearing series, as I have
termed them, or the ‘carbonaceous rocks,” as they have been
designated by Sir H. De la Beche and Professor Phillips, is as
capable of demonstration as any geological fact of superposition
on record. The diagrams which I now exhibit I have carefully
copied from natural sections (almost as simple as those of tabular
superposition), which show the killas to rest, as if tranquilly piled,
on the plant or carbonaceous beds at Boscastle, Petherwin, Tavis-
tock, &c. &c., and these are confirmed by the same continuous
carbonaceous rocks in their most prominent and characteristic
mineral and organic types, closely investing nearly the whole of
Dartmoor, and underlying the entire killas country on the east,
south, and west of it.

These facts confirm more strongly, if possible, the opinion I have
long since expressed,* and I cannot but think they should either be
disproved, or their legitimate consequences admitted. :

The killas group naturally resolves itself into four subdivisions,
which are severally characterized by appropriate mineral types and
varying percentages of organic genera and species : these different
members are inseparably linked together on their confines, by a
common alternation of beds, and by insensible mineral gradations,
and in the great natural scale are arranged in the following descend-
ing order :—

No. 4. The Ichthypherous, or Fish-bearing killas.

No. 3. The Metalliferous killas. '

No. 2. The Padstow, or Tamar killas.

No. 1. The Tintagel, or Clymenien killas.

There is nothing arbitrary or inconstant in this fourfold division of
the killas group, though from the several granitic interferences, and
other derangements, they oftentimes deviate considerably in their

* Bee ‘“ Plausible Reasons and Positive Proofs; showing that no portion of the Devonian
system can be of the age of the old red sandstone.” By the Author. *London and Edin.
Phil. Mag.” Feb., 1842,
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strike, and present a greater or less amount of surface according to
the angle of inclination which their beds exhibit, or according as
they may be repeated or not by flexures, and the varying bulk of
matter which enters into thefr composition at different localities.
‘With these limitations, and the circumstance that Nos. 1 and 4 are
vast spheroid masses, the former thinning away to nothing up the
Fowey estuary, near Lostwithiel, and the latter not being continued
to either the south or the east of Dartmoor, every traverse made at
right angles to the direction of their strike or bearing gives the same
succession of the same peculiar mineral deposits, and the same sec-
tions throughout the entire killas region, from Torbay on the east to
the Bristol Channel on the west.

No. 4, though containing interpolations of red and grey grits
and impure calcareous beds, is usually abundantly variegated as a
whole, its strata being red, green, greenish-grey, purple, and mot-
tled purple and green, commonly glossy and unctuous, and of a
more exquisitely delicate texture and foliated structure than any I
have ever met with. It is characterized by the abundant remains
of fish, which were first discovered by the Messrs. Couch, of
Polperro, as has been fairly admitted, and some of which have been
exhibited to the Society by Mr. Peach. They pre-eminently cha-
racterize this upper department of the killas, sometimes to such an
amount that I entertain no doubt that a fish-bone bed as replete with
their remains as that at Watchet, and Aust cliff in the Lias of the
Severn, will hereafter be discovered ; I have myself, in fact, found a
fragment of such Ichthyolite bed in a portion of cliff which had
fallen down on the shore, but have not yet detected it in situ ; it is
a consolidated congeries of fish remains, Of the great number of
specimens I have collected, or which have been kindly shown me
by Mr. Peach and Mr. Couch, with the exception of some defen-
sive fins and fin rays which might or might not be “ Onchus,” they
all appear to me to differ even in genera from any which have
hitherto been figured from the Ludlow rocks or the old red sand-
stone,.

This member of the killas series is of considerable thickness to
the eastward, but gradually decreases in dimensions as it advances
to the westward ; on the eastern coast it extends from Man Sands,
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near Brixham, by Noss Point on the Dart, and East Allington and
Aveton Gifford, to the Start and Prawle Points, and the Bolt Head
and Tail ; where, though oftentimes in such conditions as refer to
partial reduction by active heat, and even to semifusion, it may
be followed and identified. Along its northern line from Man
Sands to near the mouths of the Erme and Yealm rivers, in Big-
bury Bay, it contains repeated interpolations of the red and grey
grits and red elates of the next subordinate killas series (No. 3), and
everywhere rests conformably upon it, with an almost permanent
southern dip as far as the parallel of Stokenham and Kingsbridge,
along which its beds are thrown back into a fan-shaped arrange-
ment and a high northern dip. From Slapton Sands therefore on the
east, to Thurlestone, in Bigbury Bay, on the west, they present a
synclinal axis; from thence round Bigbury Bay to Yealm mouth,
and thence in a line drawn to Cawsand on the west of Plymouth
Sound, it overlies No. 3 killas with a high southern dip; round
‘Whitsand Bay it constitutes the far greater portion of the cliffs in
a narrow belt, sometimes thinning out in its deeper recesses, and
unmasking the metalliferous killas, which is seen incontrovertibly
to pass into and underlie it : this is notably the case in the deeper
inlet of Looe Bay, where, from Millendreth to near Hannafore
Point, there is not a vestige of it ; Looe Island, however, consists
entirely of it, where its beds on the north side dip 8. 40° and
thence increase their inclination to vertical, and apparently 80° to
85° N. on the south end, in a fine fan-shaped form.

The eastern cliffs, from West Looe to Hannafore Point, where
the fish-bearing killas again set on, afford fine unbroken sections
north and south, showing the gradual transition of No. 3 into No.
4, and the indisputable underlie of the former. From Hannafore
Point to near Hendrasick, No. 4 dips steadily and uniformly to the
south and S.8.E., at high but varying angles: at Hendrasick cove,
a great up-cast fault has brought No. 3 killas into hard collision
with the middle beds of No. 4, which, after a variety of strange
contortions, plunge headlong downwards after the junction line;
but southward of this, on to Oarstone, and westward, to Talland,
Polperro, Lantioc Bay, and the Fowey Ferry at Bodinick, they
settle down to a high north and north-eastern dip. From Lantioc

8
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Bay their southern line or terms, quitting the coast, strike off by
Lanteglos and the Fowey ferry to “ancient inscribed stone” on
the Ordnance map, on the north-west of Fowey, where they curve
round and follow nearly the north and south line of road to
Lostwithiel for two miles and a half, from whence they trend off
obliquely to the north-east to Latine, on the west bank of the river,
opposite St. Winnow, where, meeting with their northern line, they
" taper out to nothing; from Lantioc Bay, after their south, and
round their west line just described, they are manifestly included
in a trough of the subordinate fossiliferous killas (No. 3), which
supports them everywhere along its northern and north-eastern
confines, and is distinctly seen to emerge from below them at
Lantioc Bay ; at a little south of Bodinick, and north of Fowey ;
and all round their curved line up to Lantine. From Pencarrow
Point and the Greber Head, round by Par Sands and St. Blazey,
to the granite at Lanlivery, a powerful abnormal force has wrenched
the beds out of their mean direction into a huge elbow with a
flexured outline, from the inner angle of which No. 4 killas is
deflected with them into a nearly north and south strike after the
Fowey river and its eastward and westward banks.

With the exception of fish, ether organic remains appeér to be
very rare. Mr. Couch, jun., however, has discovered several speci-
mens of a small or young bellerophon at Polperro; and I have
collected sperifers, &c., up the Dart, and corals and crinoidea in it
at Whitsand Bay, and Beeson and Hall Sands, near the Start,

An abandoned mine near Lansallos, apparently one of the many
monuments in Cornwall of the speculative epidemic of 1835, is
the only instance I remember of any workings for metals, either
aneient or modern, throughout its entire range. It affords good
bluish-grey roofing-slates near Dartmouth, and would yield them
also at other localities, probably, if sought for; but I know of no
other quarries.

I have gone into details in regard to this series more precisely
and particularly than I propose to give of the others, because its
true position, and its relations to them, have hitherto been altogether
mistaken : that it does not underlie the great killas mass, or in any
way constitute ““a south Devon axis,” must be obvious from these



of Cormwall and South Devon. 129

structural details, and the fact that it is of posterior formation to the
florifercus and carbonaceous rocks. The distance in miles, in fact,
along which it gives steady southward dips compared to that at
which its beds are reversed and present northern dips, to say nothing
of the permanent underlie of the abundantly fossiliferons and metal-
liferous killas (No. 3),-the next in descending order, is thirty-four
of the former and eighteen of the latter.

No. 3, or the metalliferous killas, is in almost diametrical mineral
and organic contrast to the former series ; so much so that anything
like glossy, delicate, and crystalline slate, and fish remains, are as
rare éxceptions in it as metalliferous lodes and red and grey sand-
stones, and coarse arenaceous schists with innumerable organic
remains of many genera and species, are in the other. The abundant
evidences of its underlying the fish-bearing killas (No. 4) have been
referred to in the description of that series.

No. 3 may be described as a vast detrital deposit of red and grey
grits, containing throughout greater or less admixtures of volcanic
ash or mud, in the form of blue or grey schists, red slates, &c.
From this circumstance, and the enormity of its mass, it constitutes
a broad and well-defined line of demarcation, and an invaluable
middle term in a classification or analysis of the Cornish killas. At
present I can only express myself generally, by observing that
whether coarse or arenaceous schist obtains in some localities, or red
and grey grits, either passing into quartz rocks or thickly inter-
sected by quartz veins, predominate in others, a sufficient proportion
of the lesser ingredients is uniformly present, or close at hand, to
determine their inseparable relations.

It contains nearly all the lodes of tin and copper (including those
of the granites which have been generated by its reduction in the
volcanic furnaces) of any value in the killas group, except the
inferior mines about Tavistock,® and on either side of Hingston
Down, between Tavistock and Callington. Ome of its lodes, at
Carn Brea, has probably yielded as much ore as all those Tavistock
and Callington mines together.

* The rich and admirably-conducted mine Wheal Friendship is in the floriferous or car,
bonaceous series below the killas.

8 2
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All the coral limestones of Torbay, from Babbicombe to Berry
Head, are included in its upper terms there, which is sufficiently
shown by its lower arenaceous schists and grits, such as overlie the
Plymouth limestones of Mount Batten and Plymstock, being pro-
truded through the Torquay* and Brixham limestones; viz., at
Meadfoot Sands in the former case, and Mudstone Sands in the
latter ; and by those limestones containing thick interpolations of
the same red slates (e.g. Daddy-hole Cove, near Torquay, &c. &c.)
which pass from No. 3 killas into No. 4 above, and by the lime-
stones at Sharkham Point, south of Brixham, with their upper red
grits and schists, being closely associated with, and inimediately
underlying, the delicate upper killas (No. 4) at Man Sands.

The Dart sections describe precisely the same history of events,
but in simpler and more explicit terms. From near Totnes to
Sandridge Point, a nearly four-mile succession of red and grey sand-
stones, red slates, and calcareo-arenaceous grey schists (the whole
at intervals showing efforts of the tiny coral creatures to establish
their settlements), clearly underlie the limestones of Watton and
Galmpton ; and these in their turn, along the south shore of the
Galmpton Creek to Greenaway House and Quay Ferry, as clearly
underlie the upper red and grey grits and coarse schists, which con-
tinue for almost & mile to near Noss Point, and there support the
upper killas (No. 4), which from thence to the mouth of the Dart,
and the little bay west of it on the south of Stoke Fleming, overlie
them with a permanent high southern dip.

The sections afforded by the Torbay coast on one side, and by the
Dart and the intermediate country on the other, also clearly show
that the Torquay and Yalberton limestones (part of the outer zone
of a great curve) are conveyed to Churston Ferrers and Brixham by
flexure and undulation. These limestones become of very attenuated
dimensions at Ditsham, Cornworthy, and Harberton Ford, west of
the Dart, and are represented farther westward by a broad calcareous,
and often abundantly fossiliferous, band of grits and arenaceous
schist, apparent at Staddon Point, and north of it in Plymouth

* This remarkable fracture was first noticed, many years since, by Sir Henry De la Beche.
See ‘“ Geological Transactions.”



- of Cornwall and South Devon. .:.. .. 13X

Sound, at Hessenford, at East and West Looe, Fowey, Gorran,’
Carhayes, Veryan, and Gerrans Bay, and proba.bly at Watergate
Bay on the north coast.

This member of the killas group, cons1derable as it is there,
of insignificant dimensions on the east,.compared to its vast
development on the west, where it is evidently augmented by the
introduction of new terms, derived apparently from local volcanic
vomitories, the mud, ash, and elvan dykes, whose contents even
now, in numerous instances, show striking affinities with the adja-
cent schists. The relative scarcity of ash, mud, and porphyry dykes
on the east, is attended by a corresponding absence of much of the
great schistose masses on the west, and by a greater preponderance
of red and grey grits; whereas the gradually-increasing frequency
westward of the ash, schist, and porphyry dykes, such. as are seen
from Redding Point (west of Plymouth Sound) to Cawsand, and
abundantly elsewhers, is accompanied by augmenting interpolations
of schistose matter (commonly however of an arenaceous character),
and by less frequent beds of sandstone, although the red and grey
grits of St. Agnes Beacon, or the eastward cliffs of the Helford
creek under Mawnan, would suffer little in comparison with their
cognate and congenerous deposits at Cockington and Windmill Hill,
near Torquay. Nos. 3 and 4 killas, in fact, at either extremity,
may be said to be adjusted together like a solid parallelogram cut
into two wedges, the thin edge of the one being fitted: agemet the
broad head of the other.

This series to the eastward forms a portion of the outer zone of a
great triple series of parallel concentric curves, the inner one of
which, composed entirely of the floral or carbonaceous rocks, con-
forms perfectly to the south-east outline of the granite of Dartmoor,
and in consequence (taking about its middle terms) it ranges from
Cockington, near Torquay, by Cornworthy on the Dart, to Mor-
leigh, Black-Down, the south of Modbury, Holbeton and Staddon
and Redding Points, on either side of Plymouth Sound; west of the
latter, and near the huge dyke of porphyry at Cawsand, a succes-
sion of dips from 8. to 8.8.W., S.W., and finally W., mark the
angle from which its strike deviates to St. Anthony, Sheviock,
Hessenford, Bin-Down, St. Keyne, and from thence follow the lofty
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ridges of heather-brown hills by Pinnock Common, Five-Barrow
Hill, Bodmin Downs, St. Breocks and Denzel Downs, to Watergate
Bay: from this nearly central line, its beds on the west roll out to
the southward in endless repetitions, by long undulations or rapid
flexures as far as the granite of St. Ives on the north channel, and
over the whole peninsula to the sea on the south, from Pencarrow
point east of Fowey, to Falmouth, the Lizard serpentine and horn-
blende rocks, and the granite of Penzance.

Mr. Peach informs me, that with the liberal loan of books by
the President, Sir Charles Lemon, he has been able to identify
the following orthides which he has discovered in the vicinity of
Gorran; viz., Orthis lata, orbicularis, alternata, canalis, flubellulum,
testudinaria, interlineata, sordida, plicata. Five of the above
species have also been found in the lower beds of the paleozoic
rocks of Wales, one from the higher beds, and the remaining three,
according to the lists of Professor Phillips and Mr. Sowerby, appear.
as yet to be peculiar to Devon and Cornwall : I feel assured that
my collection will add some new and remarkable species to the
above when described (as I hope they shortly will be) by that
excellent naturalist Mr. James Sowerby.

The remains of fish, which occur so plentifully in the upper
series, are apparently as rare in this as fossil molluscs, &c. are in
the other. Sir H. De la Beche has however found a specimen at
St. Columb Porth, and Mr. Phillips another at Meadfoot Sands,
near Torquay, both in this formation.*

No. 2 killas is distinguished from the former by being an entlrely
independent series throughout, except on its upper and lower con-
fines, along which it passes by alternation and mineral gradation
into Nos. 3and, 1, Its mean bounding line from No. 3 is just above
the range of the Plymouth limestones, or their equivalent grey,
calcareous, and fossiliferous slates which supply their intervals of
continuity ; these are immediately succeeded below by an enor-
mously thick suite of slates, strongly characterized as green, blue,

*® See Phillips’s ¢ Palwozoic Fossils of Cornwall, Deven,” &c. I have found portions of fish
bones as low down as the Linton slates, and coprolitic-looking bodies in the trilobite slates
near Barnstaple; and Mr. Parker, jun., late of Exeter, found a beautiful tooth in the
Posidonia limestones of the Coddon Hill grist series at Doddiscomb Leigh, north of Chudleigh,
which Prof. Owen pronounced to belong to & genus of fishes hitherto found pnly in the Urals.
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purple, and grey (the purple chiefly prevailing), in almost endless
alternation, down to the upper beds of No. 1. Abundant facilities
of identifying and observing their striking peculiarities, as contrasted
with all or either of the others, are afforded, more especially by the
cliffs on either side the Tamar, from Plymouth up to near Pen-
tilly Castle on the eastward region, and the shores of the Padstow
estuary on the west, from Wadebridge to Stepper and Pentire
points at its mouth. The sections and succession of the same
mineral beds, with the same fossils in the upper ones, and the same
apparent absence of them in the lower, are so complete along the
Padstow shores, that, regarding the same variegated beds underly-
ing the same grey calcareous slates, and these in their turn in like
manner underlying the arenaceous and coarse schistose deposits of
No. 3 on the south ; all the facts and circumstances were too strik-
ingly associated in the same order to permit me to entertain much
doubt of their identity, even at an early period of my survey,
before I had proved their continuity throughout the intermediate
region, and collected along the north shore of the Padstow river
a greater abundance of the same Zrilobifes, molluscs, corals, and
crinoidea, than I had gathered among the same grey calcareous
slates in the same relative position near Plymouth.

Another marked and peculiar feature of this series, compared to
Nos. 3 and 4, is the total absence of the red and grey detrital
aggregates, or their coarse arenaceous admixture, such as obtained
throughout No. 3; while among all its vast terms below the level
of the Plymouth limestones and their representative grey calcareous
slates, east and west, I have hitherto been as unsuccessful as Prof,
Phillips and Mr, Wm. Saunders in discovering any organic remains,

The limestones of Rock Ferry, opposite Padstow; of Butter-
ville and Millaton, near St. Germans; of Plymouth, Yealmpton,
Ugborough, Dartington, Berry-Pomeroy, Marldon, Broadhemp-
ston, Ipplepen, Denbury, Abbot’s and King’s Kerswell, Newton
Bushel, and the east and west Agwells, belong to the upper terms
of this series. Judging from their position and apparent underlie,
and the intimate association and intermixture of the purple and
variegated slates, the Ipplepen, Denbury, Agwells, and Newton
Bushel limestones occupy a somewhat lower level than those of
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Little Hempston, Bunker's-hill (near Totnes), Berry-Pomeroy,
and Abbot’s and King’s Kerswell, the latter being parted by, and
associated with, the upper grey calcareous and fossiliferous slates
which so commonly constitute the true equivalents of the Plymouth
limestones in their absence. My arrangement, in fact, of the South
Devon limestones has been governed entirely by the order and suc-
cassion of the killas and carbonaceous ‘series which' there severally
envelope them, and there is no other rule, with security from error;,
whichi can be relied upon. The slates and grits are constants ; the
limestones, accidents. In this view the lime-rocks of Buckfastleigh,
‘Ashburton, Bickington, Chudleigh, Ideford, and Lyndridge, belong
to the floriferous or carbonaceous series, at about the same level as
the Bampton, Holcomb; Rogus, and Westleigh limestones on the
north, all of them perhaps not much below the horizontal parallel
of the Petherwin. Some of the  Chudleigh fossils, so far as their
evidence is of any value, are apparently 1dent1ca.l w1th some of the
Petherwin.

It sppears throughout to be as poor in metals as No. 4, as I do
not remember any lode of any promise or importance being worked
in it ; it however affords roofing-slates, which I believe would equal
in quality any in England, if quamed to a suﬂiclent depth, and
with the requisite skill and capital.’

" Its notthern line or boundary ranges from Staple—hﬂl, on the
south-west of Bovey-heath, near Chudleigh, by the north of Ingsdon,
to a little south of Bickington and Ashburton; a little east of
Buckfastleigh’; the south of Dean Church; South Brent, and Ivy-
bridge, to Beechwood and Shaughwood, up to which point it is in
hard junctiori with the carbonaceous rocks; from thence it takes a
westward strike (accompanied by the Tintagel killas (No. 1) which
there first sets on) to Tamerton Foliot; the north of Landulph ;
"Pillaton, and the north of Quethiock, to the south foot of Caradon
Down; from hénce the entire seriesis represented chiefly by a narrow
band' of the upper beds which flank the granite, by St. Neots to
Cardinham, on the west 6f which it again expands ; and its northern
line ranges after the west sscarpment of the granite to Blisland and
the west of St. Breward, where, meeting again with the lower killas
series, No. 1 (which had described a- great semicircle from St. Ive
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round the same Bodmin Moor granite by its eastern, northern, and
north-western frontiers), they range together in a nearly east and
west direction by a little north of Endellion, to the sea, between
Portquin and Porteath: strange as these remarkable lines may
appear to some, I am convinced they will be obvious to any one
who will follow them out as I have done.

Its southern terms are clearly deflected to the north-west, on the
west side of the Tamar, conformably to the deviation in strike of
No. 3, at Cawsand, as before adverted to; advancing in this direc-
tion towards Menheniot and Quethiock, the beds are seen to be no
longer affected by the high angle of dip which had displayed the
entire series in such minute detail and fine succession on the
Tamar (as it also does from Endellion to Constantine Bay on the
west of Padstow); but they have seitled down to so low an
inclination as has permitted the metalliferous series (No. 3) to be
expanded over a great portion of the intermediate area, from a
mile or two north-west of St. Germans to nearly three miles north
of Liskeard.

A similar phenomenon may be observed on the north-west of
Bodmin, over a considerable area, where the upper grey calcareous
beds of No 2, being sometimes apparently flat, or at others inclin-
ing at a very low dip, conceal all the subordinate variegated beds,
until between St. Mabyn and St. Tudy a higher angle brings up
the blue, purple, green, and grey slates, which range continuously
from thence by Endellion, St. Minver, and St. Enodock, in a thick
zone, to the north and west of Padstow. _

No. 1, the Tintagel or Clymenien killas, is of perfectly unique
mineral type, and a certain proportion of its fossils are as yet
equally appropriate and characteristic : it is almost uniformly a
delicate pale green, or greenish-grey slate, rarely a bluish-grey,
with quartz veins, commonly crystalline—sometimes highly so : it
is more or less calcareous throughout ; but its nether division, from
Tavistock on the east, to Trevalga and Tintagel on the west, con-
tains masses of varying dimensions—oftentimes continuous for many
miles together—of a highly calcareous hornblendic and chloritic
volcanic ash, which, on decomposing, always constitutes a fertile
soil ; and at Bradstone, Kelly, Milton Abbot, Lamerton, and on

T
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the north of Tavistock, affords some of the richest land in England.

That it forms the basis and supports the great killas superstruc-
ture, is abundantly shown by explicit sections on either side the
Tamar—at inland quarries and cuttings, and on the westward coast
on the south of Port Isaac, where it passes insensibly into No. 2
by neutral and alternating beds, and indisputably underlies it.

It yields tin and copper near Tavistock and Callington, and lead
and silver are worked in it to a greater extent than in either of the
killas series above it ; excellent roofing-slates are also quarried in
it at Tintagel and Delabole on the west, and at Mill-hill, near
Tavistock, on the east, and they have also been proved at several
intermediate points.

It passes into great lentiform bunches of lime-rock at Trenalt
and Petherwin, near Launcgston, which rests on, and are parted by,
black anthracitic slates, with thin layers of culm, identical with
such as are seen in the subjacent carbonaceous rocks : these Jime-
stones to the eastward gradually thin out to nothing, by irregular
seams and flat insulated cakes, among true killas slates ; but their
earliest introduction is manifestly by thin calcareous courses con-
taining the characteristic Petherwin fossils, among the underlying
carbonaceous rocks, as may be seen south of Landue Mill, near
Launceston : these limestones and associated slates are at times as
abundantly loaded with the remains of ancient life as any of the
secondary rocks. I have seen, in short, masses of lime-rock which
decomposition showed to be concretionary aggregates of organic
structure : of these I have been fortunate enough to obtain a very
large and varied assortment, many of them as yet undescribed ;
among other large specimens of the beautiful clymenia, I have one
which is nine inches in diameter.

This lowest member of the killas group does not appear at all on
either the east or the south of Dartmoor, and is first met with on
the south-west of it, a little north of Borringdon Wood, from which
its southern line is of course the north one of No. 2, already de-
scribed, as far as a little south of St. Ive, from whence it mantles
round the inner zone of carbonaceous rocks (which closely invest
the Bodmin Moor granite on the north and north-west as far as near
Michaelstow, on the S.S.W. of Camelford), beyond which, falling
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in again with No. 2, it accompanies it to the sea on the south of
Port Isaac, as before adverted to, and does not appear afterwards
in any of the southern sections, & circumstance which, coupled with
the interposition of No. 2 along the Padstow estuary and to the
eastward of it, proves that the fossiliferous beds of Petherwin are
not conveyed to St. Columb-Porth, Newquay, &c., as has commonly
been supposed.

The accumulated evidences of its superposition, with regard to
the plant or carbonaceous rocks, are so strong, that any attentive
observer must admit that this series overlies and passes downwards
into them, by far more abundant and conclusive instances of simple
section, gradation, and alternation, than even those carbonaceous
rocks present on the north of Devon, where they are now admitted
on all hands to pass by insensible transition into the older group of
Exmoor: the evidences of the former are certainly far more abun-
dant and demonstrable than anything of the kind I have ever met
with elsewhere, but exhibited at times on so vast a scale, that the
fidelity of their details is apt to be overlooked in the magnitude of
their proportions: in one instance, for example, on the west bank
of the Tamar, a traverse of six miles of country; viz., from about
two miles east of Petherwin to South Hill, near Callington, dis-
plays nothing but neutral beds, or interchanges, or interlockings, of
killas and carbonaceous rocks, or of carbonaceous rocks, fracturing
and piercing through the killas, prior to the latter overwhelming
them by its enormous accumulations.

The Boscastle sections however, on the other hand, are so readily
comprehensible and simple, as scarcely to admit a doubt of it,
corroborated as they are by the coast cliffs to Tintagel, where the
anthracitic schists, which are seen in mass at Boscastle supporting
the killas in almost a tubular form, are observed to be continued
upwards among the pale green roofing-slates by repeated interpola-
tions, of which ready examples may be seen close by the church at
Trevalga, a little farther south, at Treworthal.

Such are the natural subdivisions of the great killas group,
founded on peculiarly-appropriate types and continuity of series,
guided by, which I trust I have sufficiently shown that I have relied

on, or misled by, nothing which was arbitrary or inconstant.
T2
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Its position as the crowning extremity of a magnificent, consecu-
tive, and abundantly-varied series (as yet unrivalled by any hitherto
developed by rigid and direct analysis), I have endeavoured to
show as clearly and in as much detail as the nature of the commu- -
nication admits, and so far its place in the European system may be
determined and mapped down with certainty, if it shall eventually
be shown, as I confidently anticipate it will be, that I have been
correct in my views, that the entire Devonian and Cornish group is
based on (probably the upper beds of ) the old red sandstone.



