ON THE

GEOLOGICAL STRUCTURE OF THE NORTHERN
PART OF THE MENEAGE PENINSULA.

By J. H. CoLLINS, F.G.8.

Read 4th November, 1879,

IN a former paper* read to this Society I have
described the geological structure of the country
around Truro, and shown that it consists largely of
Lower Silurian rocks, resting towards the north coast
upon others of pre-Silurian age, and covered by a
third series (there called the “ Ladock Beds ™), which
are probably Upper Silurian. Since then I have
been engaged in the investigation of the rocks in
the neighbourhood of the Helford River, and especi-
ally of those lying to the south of the river, and
which form the northern portion of the Meneage
peninsula.+ The tract of land in question is
bounded southward by the belt of hornblendic and
serpentinous rocks, which extends from Polurrian
Cove past Claher Garden, Bochym, and Roscrenge
Beacon, to Dranna Point on the east coast.

¢ “Preliminary Note on the Stratigraphy of West Cornwall.” Trans.
R. Geol. Soc. Cornwall, vol. x. p. 5.

t+ The Meneage peninsula may be considered to include all the country
lying south of the Helford River, and of a line joining Gweek Bridge with
the Loe Bar.
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The rocks to the north of the hornblendic belt
appear to me to be, with two small exceptions, Lower
Silurian. They are first seen on the west coast on
the north side of the Polurrian rivulet, from which
point, although they are much crumpled in places,
and especially near Gunwalloe Church, they may
be traced without the least difficulty around the
coast, north-westward, to and beyond the Loe Bar.
These rocks may be readily traced inland, except
where interrupted by the Carn Menelez granite, by
following the strike, past Gweek, to and beyond Fal-
mouth Harbour, and so on to Gerrans Bay and
Gorran; as long ago suggested by Peach, Couch,
Whitley, and others, for the beds further to the
east.

In walking across the country from Helston to
Porthalla, by way of Mawgan and St. Martins, the
road lies almost entirely upon these same rocks, the
strike being crossed for the first four miles nearly at
right angles, and afterwards at an angle of nearly
60°. For the greater part of this distance—nearly
11 miles in all—the dip is to the S.8.E., averaging
at least 30°, so giving a total thickness for these

¢ “The Curator reports that all the fossils of a Silurian character which
are contained in the Museum have been taken from Gorran, and have been
chiefly collected by Mr. Peach ; but he adds that he has received specimens
of rock, similar in character and general appearance, from Manacean, to the
south of the Nare Point, as well as from St. Breock in the north. The
Council would therefore draw the attention of the Society to these localities,
in the hope that some members would supply the necessary specimens from
these spots.”—Trans. B. Geol. Soc. Cornwall, vol. vii., Council Report, 1856.

“If the beds on the south of Mevagissey are (Lower) Silurian, so must be
the quartz-rock and associated beds of Gerrans Bay, and also the quartz
calcareous slate and conglomerates between Helford River and Porthalla.”—
N. WurtLey, Trans. R. Geol. Soc. Cornwall, vol. vii. p. 336.
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rocks of over 4} miles. This vast thickness of strata
exhibits no particular change of mineral character
when the top is compared with the bottom, except
perhaps that the upper beds are even more siliceous
than the lower ones, that they are on the whole
coarser in texture, and that they contain a few thin
and irregular beds of highly siliceous black limestone.
The rocks for the most part are gray siliceous schists,
with a few beds of inferior blue roofing-slates, some
soft sandy beds passing into a not very coarse con-
glomerate, and one or two beds of hard quartzite;
these latter containing a few ill-preserved fossils.
With the exception of the thin beds just mentioned,
there is a total absencc of limestones throughout
the series.

Proceeding from Helston no quartzite is met with
until the village of St. Martin is nearly reached. A
little to the N.W. of this village it may be seen
cropping out in the fields in huge masses in a line
extending from Mudian and Henver to Bojorrow, a
distance of nearly 3 miles. These masses have sup-
plied the material for mending the roads of several
parishes for many years. Most of the gate-posts in
the neighbourhood are made of them, and parts of
many hedges; but enough still remain in situ to mark
the position of the bed.*

Continuing the route towards Porthalla no wore
quartzite is met with until the stream is crossed

* It is observable that rushes grow almost everywhere along the line of
outcrop of these beds where the ground is at all flat, indicating an ob-
structed drainage at the junction of the quartzites with the other beds.
This is noticeable also in the Gerrans and Gorran district.
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which flows past Manaccan to Carne. Here the
quartzite blocks again appear in the fields, and may
be readily traced from near Trevaddra, one mile
W.S.W. from Manaccan, to Carne. Still further on
they are again met with near the foot of Roscreage
Beacon, and may be traced from there in a N.N.E.
direction to Penare Farm, where they appear as very
prominent stacks of white rocks in the hill-side
facing the sea.*

So far as I can make out there are three outcrops
of the principal mass of quartzite, as shown in the
accompanying sketch section, a, @', a”, figure 1, plate
vi. The great quartzite and its associated beds dip
S.S.E. in a line from DPenare Farm to the foot of
Roscreage Beacon («”), and N.N.W. in a second line
from Carne to Trevaddra (a’). Clear evidence of this
anticlinal curve exists on the shore near the Nare
Point. The quartzite is, I believe, the same bed
which comes to the surface near the village of St.
Martins. The Manaccan stream appears to flow for
a considerable part of its course along the syncline.

* The blocks of quartzite lying at the surface have been indicated on the
Government map by parallel dotted lines running nearly east and west, just
as an elvan is marked. This band is not however coloured as an elvan, but
left uncoloured in all the maps I have seen. The error in direction is easily
to be accounted for. It is simply that the quartzite blocks occupy a much
wider band of country than the bed from which they have been derived, and
points have been joined on the map which do not really correspond. Althvugh
there is certainly no wide band or dyke of quartz, elvan, or other material
running in the direction of this dotted line, it is not unlikely that there may
be a fissure or lode in that position which has at some time supplied the
silica for the silicification of the quartzites. It is only very locally that they
appear to have been originally pure sandstones. Generally they have the
appearance of highly-silicified “sandy Kkillas,” and I believe them to be
permeable beds, which have been silicified along the line of strike,
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In company with Mr. Clark, of Truro, I have re-
cently ascertained, what I always suspected, that
these quartzites are fossiliferous. On the road
from Porthalla to Manaccan we saw many piles
of quartzite broken for the roads, which seemed
most remarkably like the piles in the Gerrans
district. Many obscure markings which appeared
to have had an organic origin were seen, and at
last Mr. Clark found a veritable cast of what looked
like a Lower Silurian orthis. The search was
continued, and two other somewhat similar speci-
mens were found on other heaps by myself and my
son respectively before we reached Manaccan. In
sending some Cornish fossils to Mr. Davidson lately,
I took the opportunity of enclosing these three
specimens, merely saying that they were from a new
locality. On the 25th October Mr. Davidson wrote
me respecting them as follows: “The impressions
on the quartzites belong to an orthis which I will
endeavour to identify. Are they not Lower Silurian,
like the quartzites found at Carn Gorran?”* This
remark is valuable and independent testimony to the
age of these rocks. We have not since found any other
brachiopod remains, but several remarkable tubular
cavities have been found at Bojorrow, near Manaccan,
and in the stack of rocks facing the sea just east of
Penare farmhouse.  Similar cavities have been found
in the quartzites of Gerrans Bay and Gorran.

* Mr. Davidson has since identified one as Orthis testudinaria, a well-
known Caradoc species, and another as probably O. Peackit. Both these
species occur in the Gerrans and Gorran District.

E 2
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Nelly's Cove lies on the coast, about a quarter of a
mile north of Porthalla Cove. Here the rocks dip
steeply to the S.S.E., and consist of dark shales or
slates with a few thin bands of black limestones.
Near one of these I found the peculiar specimen,
part of which I have placed on the table. It is
evidently organic, but I have found no one yet who
will venture an authoritative opinion as to its precise
nature. .

I searched for, but could not find, any of the ortho-
ceratites similar to those which Mr. Peach found ten
years since. Mr. Boase's specimen, No. 733, now in
this room, and said to be from Porthalla Cove, was
probably from the same place.* I can at least assert
that it is not from Porthalla Cove. v

These occurrences of organic remains of several
types at or near the same spot must be regarded as
important facts, and will, I think, help greatly to
clear up the geological mystery of the district.

Proceeding along the coast eastward from Porthalla
Cove to Dranna Point, a little over half a mile, the
cliff section is the most remarkably instructive ex-
ample of metamorphosed stratification to be found
in the county. It has been referred to, and pretty
accurately described in general terms, by Sedgwick t

* See President’s Address for 1870. Trans. R. Geol. Soc. Cornwall,
vol. ix., Fifty-seventh Annual Report, pp. 11, 12.

+ “The small valley of Porthalla is excavated in some very soft ruinous
beds. . . . Immediately beyond these crumbling masses we met with the
first rocks of the serpentine formation, which extends along the base of the
cliffs nearly as far as Dranna Point. They are difficult of access from above,
but a boat may at any time be procured from Porthalla. In the whole of
this formation we thought that we observed obscure indications of stratifica-
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Henwood refers to the same section in similar terms,*
and Dr. Budge says,{ ““ The systems of hornblende
and serpentine . . . . pass into each other by a
transmutation so subtle as to defy all attempts at
separation.” He goes on to criticise De la Beche's
very loose description of the same spot.

For about a third of a mile from the cove (i.e. up
to Mr. Hickes's quarry) the cliff may be readily
examined at low-water from the rocky beach (the
section, figure 2, plate vi., represents this portion). It
consists of much-contorted strata of slaty green and
red serpentine and hornblende rock in numerous al-
ternations, all, however, having a strike to the N.N.FE.
Beyond the quarry there is no beach, and the cliffs
can only be examined by means of a boat, and then
only in very calm weather. They appear to consist
chiefly of slaty hornblende rock with a few bands of
serpentine. I am now engaged in a microscopical
and chemical investigation of the different beds com-
posing this remarkable coast section, and I propose
to describe them in a future paper. I may say,
however, that I believe the whole series consists of
highly-altered Lower Silurian stratified rocks.

tion, and of a dip to a point between east and south-east which brought all
the beds under the low-water mark near Dranna Point.”—Sgpawiok, ‘“On the
Physical Structure of the Lizard District.” Trans. Camb. Phil. Soc., vol. i.,
1822, pp. 297, 298. [The most interesting portion (.e. that within a quarter
of a mile of Porthalla) may be readily examined at low water by walking
over the fallen masses. 1t is quite indispensable to do so indeed if the
geologist wishes to form an accurate idea of the manner in which the
serpentine alternates with the hornblende slate, both being contorted
together. J. H. C.]

* Trans. B. Geol. Soc. Cornwall, vol. iv. p. 325.

+ Ihed. vol. vi. p. 174.
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The whole range of the Lower Silurian strata,
extending from the Loe Bar to the Nare Head, is
_pretty much traversed by intrusive rocks; but I
must defer all description of these rocks for the
present.*

We now come to consider some small patches of
rocks, which may be seen to overlie the rocks last
described at several points. The best known of these
is the often-described conglomerate of the Nare
Point, which may be readily traced along the shore
westward to Flushing and Carne. The low cliff at
the Nare Point is composed of this conglomerate,
which has a very regular east and west strike, and
dips gently to the south, while the rocks exposed
beneath it at low-water are nearly upright, the strike
being N.N.E. East of this point they dip to the
E.S.E.; westward, the dip is to the W.N.W.

The conglomerate contains large masses of grey
and white quartzite, rounded pieces of a still older
conglomerate, and fragments of slate of various

* These consist of hornblendic rocks or diorites, dolerites, granite (so-
called), felspar-porphyry (elvan), and mica-trap. This latter forms the well-
known trap-dyke beneath Mawnan Church, referred to, but not described
mineralogically, by De la Beche. I have found it in two places on the south
side of the Helford River, cutting through the great conglomerate and the
underlying Silurian rocks, and also near Navas Creek on the north side. In
none of these places is it marked on the Governinent maps.

1 This conglomerate is described by Budge (Zrans. R. Geol. Soc. Cornwall,
vol. vi. p. 1, ef seq.); but many inaccuracies, arising from a too hasty survey,
oceur in his description, and he actually mistakes an elvan course which is
cut through by the road just east of Manaccan for a portion of it. Even
De la Beche (Mem. Geol. Survey, vol. i. p. 99) appears to take the trappean
masses of the interior for the western continuation of this conglomerate.
Here and elsewhere (Rep. Corn., Dev., and W. Som., p. 95) he also seems
to confound this conglomerate with the very much older one upon which it
rests, as well as with that which occurs at the Nare Head in Veryan.
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colours, some being composed of alternate dark and
light bands.

De la Beche speaks of it somewhat doubtfully,* as
containing pieces of hornblende rock, but no serpen-
tine; and thence infers that it is newer than the
first, but older than the second. I believe, however,
that it contains no fragments of either rock; at any
rate, I was quite unable to find any after a somewhat
extended and minute search.

In places some of the included blocks of quartzite
are of enormous size. Some, which I saw in fallen
blocks on the shore east of Penare Farm and beneath
the great stack of rocks already referred to (p. 50), must
have weighed many tons. I have little doubt that
they were originally derived from the Lower Silurian
quartzite, as their mineral characters are identical,
but no fossils whatever have been found in them as
yet. Probably the Lower Silurians having been
greatly denuded away, the harder portions then, as
now, stood above the general level, and existed as
islands in the sea in which the great conglomerate
was laid down, this latter being formed of their ruins.
Even now the geologically older rocks stand at the
higher level.

The whole tract from the Nare Head to Porthalla
is much faulted, and the quartzite hill on which
Penare Farm stands, and which forms an anticlinal

* “Rounded pieces of the hornblende slate, though rare, are found in the
conglomerate, while no trace has yet been discovered of either serpentine or
diallage-rock, though the latter especially is of great hardness, and therefore
quite as likely as the hornblende rock to resist comminution into fine sand.”
—DE 1A Becng, Report on Geology of Corn., Devon., and W. Som., p. 30.
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axis, has probably been thrust up through the over-

lying conglomerate at many different points, or
rather, this latter has sunk down on either side of it,

50 as to produce a similar change of relative level.

South of Penare Farm, and about a quarter of a
mile north of Porthalla Cove, the conglomerate beds
appear again, and are succeeded by some dark slaty
beds which form the cliffs on both sides of the Cove.
In those which bound the Cove on the north side
there are many little oval brown bodies which appear
like compressed trilobites, or rather like casts in
cavities after such. They exhibit no structural mark-
ings on their surface by which they can be identified.
Their mode of occurrence, however, and their regu-
larity of form, indicate pretty clearly that they are of
organic origin. I sent all my specimens to Mr.
Davidson a week or two since. He reports that he
cannot identify them.

Somewhat similar rocks appear in the low cliffs by
the mill, on the right of the road leading from Porth.
alla to St. Keverne; but they are more compact, and
appear to pass gradually into hornblende slate as
they are followed to the south. East of this mill
the same rocks may be traced on to Polkerris Point,
and, I believe, they overlie the alternating beds of
serpentine and hornblende slate already described as
extending along the coast from Porthalla to Dranna
point.

In conclusion I would draw attention to the fact
that the result of these investigations—which have
occupied a considerable part of several summers—is
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to extend the area, to be marked in future as
Lower Silurian on the Government maps, from St.
Austell Bay to the Loe Bar, and from Porthalla to
the neighbourhood of Redruth. I have little doubt
that they will be found to continue still further, both
to the east and to the west, and probably also to the
north.



