On Diluvial Action, as exemplified in the Gravel-beds and Sienitic
Jormation of Crousa-Down, in the Parish of St. Keverne.

By taz Rev. EDWARD BUDGE,

MEMBER OF THE SOCIETY.

X is well known that this county abounds in evidences of the fact,
that at some ancient period its surface has been greatly modified by
the action of a disturbed body of water. The huge blocks of stone
“Which lie scattered about over all our downs, and the beds of appa-
Tently water-worn gravel which are heaped up in many places, are
Eamniliar instances of some of the extraordinary effects that have
Tesulted from an inundation or flood which has left behind it traces
©Of the power and magnitude of its operations. The spot to which
this paper refers is one which has hitherto attracted but little
O beervation; and from its lying so much out of the track of tourists,
Ehis can scarcely be a matter of wonder. Professor Sedgwick, in
Tis account of the Lizard district, has but barely noticed it; and
XDe la Beche, in his Report, has only given a few lines descriptive
©f its general features: he considers this as possibly belonging to
= epoch anterior to the production of the valleys of the district ;
=and in alluding to the uncertainty of its geological date, he remarks
“&hat “this patch of gravel is perfectly isolated, occupies an area of
<<about half a square mile, at a height of about 360 feet above .
<¢the level of the sea, and resembles no other accumulation of
<¢guperficial detritus within considerable distances.”

In making a few observations on this deposit, my design is to
bring it more under the general notice of those who may visit the
Lizard district for scientific purposes: and I venture also to think
that I shall be following out the track pursued in my two former
papers, by noticing more at length some points connected with the
locality that I more particularly refer to, which may be worthy of
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investigation by all who are interested in the monuments that still
remain in our county to attest the nature or extent of former
geological changes.

Crousa-Down is an extensive piece of nearly level ground,
having a very slight declivity towards the south, and is just on
a level with Goonhilly-Down, the Dry-Tree, the highest part of
the latter being only about 7 feet higher. On the eastern side,
Roscreage Beacon is a point of land a little more elevated, being
380 feet above the level of the sea. About a quarter of a mile
distant from the road leading to Coverack are the beds, or sand-pits,
as they are familiarly termed, to which I refer. They consist of
numerous layers of fine or coarse yellow gravel, alternating with
quartz pebbles, but in no very determinate order. These pits
having been excavated during many years for different purposes,
they exhibit sections to the depth of 10 or 12 feet in some places,
and there is reason to believe that they extend downwards much
deeper, as beds of a similar though inferior kind have been opened
and worked at a lower level on the same Down. Over these beds
is an accumulation of black peaty soil of about six inches deep,
and the surface, where recently exposed by the cutting of the turf,
looks as if it were strewed over with small fragments of quartz,
having the same sharpness and freshness as if they had been
recently broken and scattered about. In this they present a
strange contrast to the rounded pebbles which are below them,
looking as if they belonged to a different order of causes, by
which in the one case the same substunce was rounded, as in the
other, was only broken up and splintered.

The evident conclusion to which we are led by looking at these
deposits is, that they are the débris of some considerable portion of
quartz, from which alone pebbles of this kind could have been
derived. If they were not reduced to this state of comminution
and roundness on the spot where we now find them, they must have
been brought here previously to the period when the neighbouring
valleys were formed ; for it would be impossible to suppose that a.
mass of this nature should have been rolled up over the hills,
instead of being deposited in the valleys that occur in the vicinity
of this spot.
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Two subjects of inquiry here present themselves; first, From
what source have these pebbles and their accompanying sand been
derived ? and secondly, Can any causes be assigned for their accu-
mulation in this particular place? The first of these inquiries is

naturally connected with the quartz formation of this neighbourhood.
A little south of the Nare Point, masses of this substance rise a
short distance beyond the cliff, and as they are almost directly in
the line of strike with the same rock at the Dodman Point, and are
Precisely the same kind of rock (as I have found by examining
8pecimens sent to me by Mr. Peach), there is reason to conclude it
$o be a continuation of what we may suppose was once the nucleus
of the greywacke and conglomerate formations which enclose it on
©ither side. It is easy to trace this rock stretching from the Nare
im a north-westerly direction for several miles. It may be seen
Occasionally cropping out on the sides of the valleys, and large
bllocks, economically used as fences, supply a certain index of its
course. The largest masses of it are seen at the place I have
Inentioned near the Nare, and in a deep gorge south-west of Carne,
im St Anthony, where it is at least ten feet in width. In some
<©ases the colour of this rock is white, but frequently it changes to
&wey, and in the darker shades of that tint it takes the form of a
©qQarse siliceous sandstone. This is the case in the valley leading
ap from the estuary towards Manaccan. It may here be observed
& pass almost by a gradual transition into some of the varieties of
<onglomerate with which it stands intimately associated. It is
thherefore no improbable conjecture that this rock, at the period
“Wwrhen it was broken up, contributed by its detritus to supply a
>ortion of the fragments which were afterwards accumulated, in
®hhe form of rolled pebbles and gravel, in the deposit now under
<onsideration. I do not, however, imagine that more than a portion
©f it has been thus supplied. The pebbles would have been of
larger size, and of greater variety of colour, had they all come from
&his source. The generality of them are white ; some of them as
Xarge as a man’s head ; but, for the most part, they do not exceed
Gwo or three inches in length, and most of them are still smaller.

“Xheir forms are also very irregular: many look like small flints, and

are excessively hard. These I should refer to the great quartzose
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formation just mentioned ; but the rest I am disposed to consider
a8 the result of much smaller veins, which are characteristic of the
greywacke and its kindred formations. All these appear to have
undergone extensive degradation and abrasion in different parts of
the district, since the period of their first consolidation. The con-
glomerate of the Nare contains numerous veins of quartz which, like
those in the greywacke-slate formation, appear to have been formed
by siliceous infiltration, which may account for their being some-
what loosely aggregated in their structure ; a circumstance which,
combined with oxide of iron percolating through the crevices of
the rock by the action of water, renders them extremely liable to
disintegrate, and fall out from the mass to which they belong. This
circumstance facilitates the ruin of such rocks. We cannot visit
- any of our beaches in the neighbourhood of the slate formation
without being struck with the abundance of white quartzose and
other pebbles with which they are covered ; a circumstance which
especially leads to the conclusion that quartz veins of the class
which are usually observed intersecting the schist rocks, were the
source from whence the pebbles found in the Crousa-Down gravel-
beds were in all probability derived.

To resolve the second question proposed respecting those beds
may be a more difficult task. The only inference we can draw
from the fact of their being accumulated here in such considerable
quantities is, that there must have been particular circumstances,
either in the drift of the currents, or in the nature of the ground,
which were favourable to such a deposit. To this we must super-
add one requisite condition of the problem; viz., rocks of a class
abounding in such veins, which could not have been very remote ;
and indeed we may reasonably think that the space now occupied
by our valleys was then filled with such rocks. Now it is easy to
conceive that there may have been before the period of this deposit
some considerable hollow or depression here, which would have
acted as a sort of funnel to absorb the débris that was previously
washed about in a looser and more dispersed condition. There is
nothing to indicate that a lake or estuary once existed on this spot,
or we might suppose that this, in combination with a powerful river,
were the agents in collecting this mass of gravel, and depoéiting
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the sand and pebbles in the state of beds, as we now find them.
The present condition of the sienitic formation will perhaps serve
to countenance the opinion, that an extensive excavation of the
strata must have here taken place before the period of the gravel
deposit. Whatever were the circumstances under which these rocks
originated, they must at the first have formed a eontinuous mass ;
but they are now, for the most part, in a state of total wreck and
sparation. The whole line of country, from Porthoustock to
Gwinter, a distance of four miles at least, presents a broad band of
wattered boulders of that variety of rocks which from its excessive
‘hardness is here termed iron-stone. Mr. Majendie considers this
rock to censist of felspa.r, hornblende, and diallage; but I apprehend
thet quartz also, in an inferior degree, enters into its composition.
If, then, we suppose that these blocks are the remains of a high
ridge of sienite rocks, it will be obvious, that when these were
swept away from their ancient position, a deep chasm must have
been the necessary result of this displacement. It is evident to an
observer that nome of these blocks to which I refer are in sity,
unless we suppose that the beds from which they were torn lie buried
uderneath the deep covering of superficial débris, which in most
places hides all traces of such beds from view. To a certain extent
this probably is the case, for a little to the west of Crousa-Down
there is a stratum of what is commonly termed marle, but which
Ifound on examination to be sienitic rock, of precisely the same
character as the boulders on the Down, only in a state of entire
decomposition, which renders it, after a short exposure to the air,
fit for agricultural purposes, and makes it a most fertilizing manure,
from its containing a due proportion of those earths and alknhes
which are so essential to vegetation.

It is curious here to remark (though it would be beside my purpose
to explain) how, by a chemical process which is admirably adapted
to serve the interests of man, the same rock which we see lying over
the surface in ynwieldy blocks which encumber the soil, and are
remarkable for hardness and intractability, may, by the softening

which time and Nature have at command, be made avail-

able for the interests of the agriculturalist. I may mention the fact

that the owner of these marle-pits (as they are called) has almost a
0
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mine of wealth in such a possession. Thousands of loads are, and
may be, sold as manure, and yet, from the depth of the deposit,
there is little fear of impoverishment by that which would generally
prove a ruinous expedient.

In looking, however, at one of these quarries which I noticed
near Trelan, I am led to entertain an idea that this rock, as well as
granite, to which it bears a considerable resemblance in some points,
was originally formed of different degrees of solidity, and that the
harder parts, which we now see scattered about in the form of tors
and boulders, are only as it were the kernels of the original mass;
and that these, from a more perfect crystallization, or from some
other chemical circumstance affecting the compound, have remained,
and are still likely to remain, impermeable to atmospheric influences.
I am led, therefore, to conjecture, that to some such cause as this we
may ascribe the destruction of these masses of sienitic rock which
once occupied the crest of Crousa-Down; and I imagine that the
marle-pits which I have just noticed are only the outcropping of
its deeper beds, which have been more slowly undergoing the same
process of decomposition and disintegration, as that which led to
the overthrow and dissolution of the upper strata. ’

‘We have only then to suppose diluvial action to have been
brought to bear upon masses of rock, which were previously dis-
qualified to resist its violent operations, by being but imperfectly

consolidated throughout their entire substance. The effect of such
" an attack of the waters would be to tear up and disperse large
portions of them, and in this destruction many of the neighbouring
rocks would inevitably share. It is easy also to conceive, that
watery disruptions from without may not have been unaccompanied
by internal disturbances of a voleanic description.

Upon the whole view of the case, it is hardly possible to avoid
the conclusion, that this part of the Lizard district was the focus
and centre of those destructive agencies which have strewed the
neighbouring Downs with the fragments of ruin and convulsion.
The gravel-beds of Crousa must, I imagine, have owed their origin
to a period when, by the operation of a terrific power which baffles
all conception, huge portions of rock were ejected from their more
ancient position, and rolled about among fragments of quartz, upon



as exemplified on Crousa-Down. 97

which they acted as hammers, to pound them into sand, or to shatter
them into fragments. During this season of strife and elemental
war, currents would have taken the form of whirlpools; and it is to
this cause perhaps that we are to trace the filling up of such a
cavity as that we have here supposed, with the floating detritus.
Successive agitations and upheavings of the contents of these
giavel-beds, after they were once accumulated, would give to the
whole that appearance which they now have, of sedimentary sub-
stances deposited under circumstances of alternate tranquillity and
disturbance. Following out this speculation, I am induced to think
that it was at this period that the Raised Beaches of Coverack and
other localities along the coast, as well as the tract termed the
Lowlands, which I described in my last paper, became invested
with the fine covering of sand which now lies over them. This I
consider to be the washing down of the finer portions of the
" scienitic, conglomerate, and hornblende rocks, reduced to a finely
comminuted state by diluvial action.

Upon the whole, I conclude that the several circumstances to
which I have adverted will suffice to throw some light upon the
origin of a depoeit which must be allowed to be one of an almost
unique character in our county. The facts which I have stated
seem to me to harmonize well with one another, and to furnish a
most important monument of the revolutions of the earth’s surface
in past ages. A testimony is also here afforded to the theory of
those geologists who have supposed that the range of diluvial cur-
rents which swept over the earth at some former period was from
north to south ; for this is the general direction in which we find
the blocks of sienite distributed over the slopes of Crousa-Down.
There are blocks, however, of the same stone scattered over
Goonhilly-Down in a direction considerably northward and west-
ward of what must have been the limit of the sienitic formation,
a fact which, with some others, may serve to show that there was
also a reflux as well as a direct current.

If, then, we ascribe to-the agency of water the gravel deposits in
question—the scooping out of most of our valleys—the levelling
of the Goonhilly plateau, and its envelopment with a thick coat of
clay derived from the breaking up of the argillaceous strata of the
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neighbourhood, and if we add to this the distribution of our
stream-tin and manaccanite through the water-courses where they
are now found, we shall have a list of diluvial results, all of extra-
ordinary character, and effected within the limits of our county, at
one and the same period. It would be disingenuous to conceal the
fact that I conceive the great Deluge described in the Book of
Genesis to be adequate to explain all such phenomena as those to
which I here advert. It may be the fashion of the day (at least it
is one of the curious phases of modern science) to pass rather
slightingly over an event, upon which the older theorists rested the
whole weight of their geological systems. That event which was
used formerly to explain everything, is now too apt to be treated
as if it were capable of explaining nothing. To avoid these ex-
tremes, seems to me to be doing only justice to a science which
needs not to encumber itself with fresh difficulties by keeping out
of sight one of the most mighty changes which the earth’s surface
has ever undergone ;—a catastrophe, the evidences of which will
always be valuable, as they serve to link together divine and human
knowledge into one harmonious chain ; and impart to scenes that
are apparently barren and uninviting, something of that high
interest which must attach to the theatre of man’s primeval history.



