IV.—Some Observations made in Cornwall, in the
summer of 1829.

By JOHN HAWKINS, Esq. F.R.S., &c.

VICE PRESIDENT OF THE SOCIETY.

(Read October, 1829.)

Tue indulgence with which all my former commu-
nications had been received, encouraged me at our
last anniversary, to lay before this society some
general views of the structure of this county, and
to point out the phenomena which more particularly
required investigation. The object of my present
communication is to accomplish in some degree
what I there recommended, and to shew both by
the manner in which I conduct these enquiries, and
by the attention which I bestow upon them, what
we may reasonably hope to see effected by our
tinited labours.

It is a fortunate circumstance in the life of a
géologist, when he can appeal to the force and cor-
rectness of those impressions, which were made
upon him at an early period of his life, by the aspect
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of such a country as this is. It is still more fortu-
nate if he can follow up a pursuit which has been
commenced under such favourable auspices, in the
very country which gave birth to it. ‘But this for-
tunate coneurrence of circumstances has been denied
me, and X can now only resume a course of personal
observations which was too soon interrupted, to
permit me to derive any material advantage from it.
Imperfect however as these early labours were, they
had been conducted in the spirit of those instruc-
tions which were given me by a great master, and
with the advantage of a pretty familiar acquaintance
with the geology of a large portion of Europe.

In the memoir to which I have alluded, I took
a comprehensive, although not a very distinct, view
of the various subjects which merited investigation.
My position is now changed, and those objects which
at a remote distance, presented only some general
features of comparison, resolve themselves, on a near
approach, into distinct masses which display, when
‘more closely examined, all the marks of their spe-
cific characters.

Directing your attention, in the first place, to the
surface of this country, I shall point out to your
notice, those features, which I conceive to be the most
significant : for the discrimination of forms is not

-one of the least of the duties of a geologist, and a
.long habit of observing may have qualified me in
.some degree for this employment: although in
conveying my ideas to others I feel the defective

nature of our language when applied to subjects
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of this kind, and must entreat your indulgende.

For the present, I shall confine myself to such
observations as I have rhade en the slate distriet,
and shall first notice its very great unevenness.® I
have seen many countries ‘which abounded more in
bold declivities, but I recollect ne one, whieh, with
g0 much irregularity in its profile and eutline, is so
little elevated. Xts smooth and undulating surfeee
presents a never ceasing interchange of lines and
angles, from which the eye finds no relief but in the
contrast afforded by the few level spaces which eccur
in the openings of the larger vallies.

In countries of more recent formmtion, such as
those of the lias-limestone and the old red sandstone,
the summits of the hills suggest, by their horizontal
level at a corresponding elevation, some idea of their
former continuity ; but here, although the hills are
so closely packed together, and are of the samre
character, there is no such appearance of their
original connexion.

Nor have we any examples in this country of these
projecting and retiring angles, the angles sakentes
and rentrantes of Bomguer, which are so remarkable
in the vallies of some other countries, and are comn-
ceived to bear the marks of some regular law of
their formation. As far therefore as the absence
of this character would lead us to form any con-
clusion, the process to which this cotmtry owes its
configuration, appears to have been of a different

¢ Inthe account of the Ordnance Survey, it is mentioned that no base of
verification could possibly be measured, either in Cornwall or in Devonslire.
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aature, aithough sufficiently consistent and homoge-
neous. Nor will the view which I have here taken
of it be invalidated by the examination of its interior
structure.

‘This leads me to the consideration of a subjeot,
which since my arrival in this country, has very
particularly engaged my attention. I allude to the
direction and inclination of those stratified masses
of rock which compose the districts .of slate, both
here and in Devonshire. Although my observations
extend only over a small portion of these districts,
yet I clearly perceive the .operation of some law
which must have regulated these circumstances, and
I must abandon the notion of their being fortuitous.
I have enjoyed, perhaps, more favourable opportu-
mities than fall .to the lot of most geologists for
making these observations, having, in the course of
¢he last summer, passed along the northern as well
as the southern ekirts of Dartmoor, and this too,
with all the facilities afforded by an open conveyance.
I found the slate beds on each side of the moor,
invariably dipping in the opposite direction to that
of the granite hills: for instance, their underlie on
the north-eastern side of the moor was to the north-
east, and on the north-western side of it to the north-
west, and the same rule was observed in the underlie
of the slate which bordered on the southern flanks
of these granite hills, although there its direction was
generally due south.* I traced the same regular

® In all these cases the magnetic meridian must be understood.
F2
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underlie of the slate as far west as Liskeard, but
have some reason to doubt its extemsion through
other parts of the county, for southward of St.
Austell the slate underlies to the north, and this
is its position in a very considerable district
which is included between the line which I have
mentioned, another line drawn from St. Austell to
Grampound, another from Grampound to St. Ewe,
and another from St. Ewe to Pentuan. Advancing
westward from Grampound there is an interval of
about two miles in the parish of Probus, where the
slate is almost vertical, and this very singular position
of its beds has been traced about a mile southward.
At the foot of Probus hill, however, it assumes its
usual degree of inclination, but at the same time
very materially alters its line of bearing; the slate
here underlying to the south; and this direction of
its underlie continues westward as far as Truro,
and southward as far as St. Michael Penkevil and
Lamorran, where it underlies to the south-east.
The underlie of the slate in the vale of Ladock and
Tresilian, agrees in its direction with that which
I observed near Tregony, but in most cases the line
of bearing oscillates a few degrees only to the right
and left of the general direction of the Peninsula.
To complete the view which I have here taken
of the underlie of the strata which have more par-
ticularly passed under my observation, I shall avail
myself of the notices which I collect from two
papers inserted in the first volume of our Transac-
tions, and @:hese, although few in number, sufficiently
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prove, that the anomaly which I have observed in
the line of bearing of the strata between the valley
of Probus and the district which lies directly south-
ward of it, extends into Roseland.

I have been able to make few observations that
can be depended upon, in that part of the county
which lies to the west of Truro: I may be permitted,
however, to mention one, which is by its extent of
some importance: on the cliffs below Bosahan, on
the southern side of Helford harbour, I remarked
that the stratification of the slate perfectly agreed
in its line of bearing with that which I observed
with a telescope in the cliffs of Mawnan, which
bound on the north the entrance of that harbour,
and that the underlie of both is to the south.

I shall add one more remark on the subject of the .
underlie, in respect to the degree of its inclination,
which may be said in general to vary little from an
angle of 45°.

The facts which I have here collected, are the
result of repeated observations which were made
by me in a very central part of the county, and not
without some difficulty, for the appearances of the
slate beds, near the surface of the ground, are very
deceptive, and it was not until I had examined the
deeper sections which had been made in quarries of
some extent, that I discovered how necessary it was
to proceed with more caution. The cause of this
lies in the very singular manner in which the slate
beds terminate. It is natural to conceive that this
would be in the same line as that of their underlie,
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bnt the reverse of this is invariably the ease heve,
and the phenomenon degerves a wery particelar
anotioe. Let us suppose a case whene the beds dip in
an dngle of 45°. to the south : at the depth of six feet
or mere from the surface of the greund, these beds
becoming at once more taper and disjointed, gradu-
ally assnmean inverted, then an inclined, pesition to
the north, and semetimaes a recumbent one, the whole
figure of their reeurvature deseribing the line of a
carter's whip. This is the general case of their
reaction; but frequently they ave at once laid pros-
trate, and appear to be separated, by an even line,
from the parent beds. In a few instances, at the
point of separation, I have observed these terminal
beds to assume a regular zig-zag direction for a few
feet upwards. I have already intimated that most
.of my observations on the underlie of the slate were
qmade in a central part of the county, those however,
which relate to the very singular phenomenon just
-described, bave hitherto extended not :beyond the
«district between St. Austell and Truro.



