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VIII.—On the Sand-Banks of the Northern 
shores of Mount's-Bay. 

BY HENRY S. BOASE, M. D. 

SECRETARY TO THE SOCIETY. 

(Read October, 1826.) 

THE sand-banks which form the subject of 
this communication, are situated on the sea-
ahore between Marazion and Chyandour, and-
between Penzance and Newlyn. 

The highest parts of these banks are covered 
with turf, hence they have been locally called 
the eastern and western Greens. Neither of 
these Greens is continuous throughout, having 
been divided into a chain of unequal patches 
by the action of the waves during southerly 
gales at spring tides. They are at present very 
narrow ; the western one in particular, which 
does not in any place exceed 130 feet in width ; 
but narrow as they now are, they were once 
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of much greater extent, according to various 
testimonies both recorded and traditional,* 
respecting which there does not appear to be 
any grounds for scepticism. The fact of the 
sea's encroachment on these shores is so noto-
rious that thousands can bear witness to it: 
so rapid indeed has been the destruction 
of these banks of late years, that no little 
alarm has been excited for the safety► both 
of the public highways and of private property, 
and a stone-wall is now erecting between 
Penzance and Newlyn at a considerable ex-
pence, for strengthening the remaining portion 
of this natural barrier : and even the structure 
of these banks bears internal evidence of their 
having been of greater extent. From all these 
circumstances it appears probable that at a 
remote period these banks filled the greater 
part, if not the whole, of the Bay; and that 
they have been for ages past, as at the present 
day, gradually dimininishing under the inces-
sant attacks of the waves. 

Whilst there is yet a portion of these banks 
remaining, it appeared to me desirable that a 
geological account of them should be recorded ; 
I have therefore carefully examined these 
diluvial deposits, and have now the honour of 
laying before the Society the results of my 
examination. 

• See Vol. 2, page 126, of the Society's Transactions. 
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In order to render the following details more 
intelligible, I have drawn a cross section of the 
western sand-bank adjoining the rope-house, 
about half-way between Penzance and Newlyn. 
Here the green A, including the road as far as 
the hedge, is 193 feet wide, and slopes towards 
the north at an angle of 40., till it reaches the 
marsh, B, which in this place is 12 feet below 
the highest part of the green, and about 9 inches 
above the lowest part of the marsh: towards 
the south this bank presents a perpendicular 
face to the sea of about 7 feet in height, and 14 
feet above high-water mark, C, from which it is 
distant 56 feet : from C the beach makes a rapid 
descent at an angle of 6°. 301. as far as D, a 
distance of 180 feet: and from this point to low-
water mark E, is 100 feet, with an inclination 
scarcely equal to 2°. The surface of the bank 
is covered with various arenaceous plants,* the 
successive decay of which has produced a 
scanty meagre soil of two or three inches in 
depth: beneath this soil occurs a bed of fine 
white sand, (No. LI-) which consists of particles 
of quartz, mica, hornblende, and a small portion 

• These sand-banks abound in a great variety of plants, amongst 
which the lovers of Botany may find the following; Panic= Dacty-
Ion, Plantago coron.opus, Convolvulus soldanella, Eryngium mariti-
mum, Salsola Kali, Chironia pulchella, Arenaria marina & peploidea, 
Bunits Cakile, Erodium deuterium & maritimum, & Ononis arvensis. 

t The numbers refer to the specimens in the Museum: 
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of tin-ore ; of these, the quartz is by far the 
most abundant ingredient, and when examined 
through a microscope its particles are found to 
be crystalline and for the most part angular, 
not appearing to have undergone much attrition. 
The term granitic may be justly applied to this 
sand, for it has evidently been produced from 
granite, the felspar of this rock having been 
decomposed and abstracted. This bed of grani-
tic sand is traversed by several very thin layers, 
not exceeding an inch in thickness, of coarser 
grains, (No. 2.) which-lie parallel to the surface 
of the bank ; these grains are white, opaque, 
and as rounded as water-worn gravel. A few 
interspersed fragments of felspar rocks (No. 3.) 
also occur in this granitic sand near the surface ; 
but I am inclined to consider this a fortuitous 
circumstance, since fragments of rocks are not 
to be found in any other part of the sand of 
either this or the eastern green ; and also, because 
on this very spot the engine-house and other 
buildings of the Wherry Mine were situated, 
which mine was worked beneath the sea in the 
adjoining felspar rocks, with which the frag-
ments in question exactly correspond. 

On removing three feet of the sand at the 
foot of the southem perpendicular section, the 
whole of the bed of granitic sand is found to 
be ten feet in thickness, and to rest on a bed 
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of pebbles, as may also be seen by following 
the bank as far west as the Lariggan Bridge, 
where a natural section has been produced by 
-the action of the waves. These pebbles (No.4.) 
vary in size from one to two or three inches 
in diameter, and are very smoothly polished ; 
they belong to the hornblende formation, of 
which beautiful class of rocks they exhibit a 
great variety. This bed of pebbles is, indeed, 
an excellent natural cabinet, where, in the 
course of a few hours, the geologist may col-
lect specimens of all the hornblende rocks of the 
western part of Cornwall. The whole of the 
steep beach below high-water, from C to D, is 
an oblique section of this bed ; the pebbles of 
which it consists have not, therefore, been 
rounded by the present action of the sea, as 
many persons might be apt to conclude from 
their situation. I have not been able to ascer-
tain the thickness of this bed by actual measure-
ment, but from data, to be hereafter mentioned, 
it may be calculated at about sixteen feet. 

Below this pebbly bank the beach is nearly 
level, being only inclined at an angle less than 
2°.: it is covered with a fine sand, but this is 
merely a superficial layer, not exceeding a few 
inches in thickness; it .consists of mica and 
very fine siliceous particles, and has been 
evidently derived from the granitic sand above. 
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During storms from the east, and south-east, 
this sand is generally swept away, thereby dis-
closing the nature of the substratum, which 
soon, however, becomes again concealed under 
a fresh accumulation of sand. It was during 
such a gale of wind, which happened last win-
ter when the spring tides were at the highest, 
that this bed was, as usual, laid bare ; and many 
masses, some of them as large as three or four 
feet in length, by a foot and half in thickness, 
were thrown up by the waves above high-water 
mark. On a cursory view, these masses had 
the appearance of the decayed timbers of a 
large ship, and more particularly so as they 
had perforations resembling trenail holes ; but 
on a closer inspection, they proved to be frag-
ments from a vegetable stratum, consisting of 
decayed plants and trees, and by the detection 
of the Pholas Dactylus it was evident that the 
perforations were produced by the inhabitants 
of these multivalve shells. These masses of 
vegetable remains were derived from the stra-
tum E, which is shewn in the section sloping 
gently to the south. This bed is of a very 
dark brown colour; its surface is rugged, owing 
to the protrusion of large pieces of the trunks 
and branches of trees, (No. 7.) which lie along 
in every direction ; most of the large pieces 
indeed point N. W. and S. E. bat with this 
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exception not the slightest approach to any 
order can be observed : some portions of the 
branches are perfect, being covered all round 
with bark, which is in a state of great preser-
vation ; the trunks, however, as far as I have 
been able to ascertain, are never entire, being 
uniformly split longitudinally, and the dissev-
ered parts lie near each other, as if the trunks 
had been crushed. These trees do not appear 
to have been of a large size, for judging from 
their fragments, they were for the most part 
about six to nine inches, and very rarely a foot 
in diameter : one of the pieces which I had dug 
out was fourteen feet in length, but neither of 
them was an entire trunk. The far greater 
part of this wood is hazel, some pieces of alder, 
elm, and oak, have also been found. 

The dark vegetable mass, (No. 8.) in which 
these fragments of wood are imbedded, con-
sists of decayed plants interspersed with the 
bark, leaves and twigs of trees, which are suffi-
ciently perfect to shevi that they almost entirely 
belong to the hazel. It is always saturated 

with moisture in consequence of its being 
covered by the sea every tide ; it is soft, and 

has considerable tenacity, so that when cut by 

the spade it has somewhat the consistence of 

potter's clay. About a foot below the surface of 

this bed, the chief part of the mass is compo-
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sed of leaves, amongst which hazel-nuts (No. 9.) 
are very abundant, and are in a good state of 
preservation, as far as regards the external shells, 
but the kernels have entirely disappeared: in 
this layer may also be found filaments of mosses, 
and portions of the stems and seed vessels 
of small plants,* many of them evidently be-
longing to the order of grasses ; together' with 
fragments of insects, particularly of the elytra 
and mandibles of the beetle tribe, which still 
display the most beautiful shining colours 
when first dug up, but on exposure to the air 
all these minute objects soon crumble into dust. 
On sinking another foot, the vegetable stratum 
assumes a finer and closer texture, (No. 10.) it 
still contains pieces of bark and other ligneous 
fibres, and emits a fetid odour resembling that 
of sulphuretted hydrogen gas, but Inore like 
the bilge-water of vessels ; and on penetrating 
deeper into this bed, these effluvia become more 
copiously disengaged. At about three feet 
from the surface, the vegetable part begins 
evidently to diminish, the mass being of a 
lighter colour, (No. 11.) and having an earthy 

* It is a well known fact, that seeds, which have been buried 

deep in the soil for a great many years, have vegetated when brought 

near the surface; I intend, therefore, to try this experiment in the 
spring on several portions of this vegetable bed, and should it prove 

successful, the results shall be laid before the Society. 
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texture, and a distinct lamellar structure ; and a 
few inches below this, the stratum consists of a 
fine sand for the most part micaceous, (No. 12.) 
from which there is a gradual passage into a 
granitic sand, (No. 13.) which is darker than 
No. 1. from the presence of a few woody fibres, 
and its grains are rather coarser and more 
angular. 

These specimens were procured at F, which 
is about 50 feet from the Wherry rocks, and 
10 feet south of the pebbly beach, as shewn in 
the section. Similar results were also obtained 
on, digging 50 feet from the beach in the same 
direction, as was likewise the case immediately 
adjoining the rocks ; the only difference is, that 
the nearer the vegetable stratum approaches 
the rocks, the more it diminishes in depth. 

Such is the nature of this bed of organic 
remains; its extent, however, is not so easily 
ascertained : in width it may be seen occupying 
the space between the Wherry and Lariggan 
rocks, a distance of about 200 yards; and I 
have been informed by the fishermen that it 
may be traced at low water from the latter 
rocks to Newlyn Pier. It dips towards .the 
south under the sea, and, from the appear-
ance of the ground sometimes brought up 
attached to anchors, it may be presumed that 
it reaches at least as far as the road of Gwavas 
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Lake. Towards the North the bed rises at as 
angle of 20. and is lost under the pebbly beach : 
the direction of the bed, and the rille of water 
which constantly ooze out between it and the 
incumbent bank, appeared to indicate that it 
extended to the Marsh. In order, therefore, to 
ascertain whether this was the case, I caused 
a pit to be dug in the pebbly bank at G, 50 feet 
above D, and the vegetable stratum was found 
three feet below the surface ; again passing over 
the bank, another pit was sunk in the marsh 
at H, 50 feet north of the hedge, and with the 
following results : the first nine inches consisted 
of a recent peaty turf and soil, resting on a fine 
granitic sand, the same as No. 1. but penetrated 
by the roots of plants now growing in the marsh 
above; the sand is here about two feet and .a half 
in depth, and is immediately succeeded by a 
dark coloured bed (No. 14.) which is plastic like 
clay, and contains shining pieces of bark, but 
no twigs or branches of trees; in other respects 
it very much resembles No. 8. In order to 
ascertain whether it really consisted of vegeta-
ble matter, equal portions of this, and of No. 8. 
having been previously dried, were subjected to 
a red heat in crucibles; they became ignited 
and burnt with a pale flame ; No. 8. lost by 
combustion 89, and No. 14. 87, per cent; 
the residuum of the former indicated the pre-
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Bence of potash, but in the latter not a trace of 
alkali could be detected ; this is easily accounted 
for since the wood is in a state of preservation 
in No. 8. whereas in No. 14. it is entirely decom-
posed. It may also be observed that the same 
kind of fetid fermentation is going on here, as 
in the lower part of the ligneous stratum be-
neath the sea. 

From these statements it may be concluded, 
that the vegetable stratum which is seen at low-
water, actually extends under the sand bank and 
the marsh : for at H, it was found 3 feet 3 inches 
below the surface, which differs only a few 
inches from the depth as given by measurement, 
as may be seen by referring to the section. 

The granitic sand gradually diminishes to-
wards the North, and at a hundred yards from 
H, it is no longer to be found : here the vege-
table stratum occurs immediately below the 
peaty turf, and extends about half a mile up the 
lowest part of the valley. This bed might in 
this situation be regarded as having been formed 
by the recent accumulation of decayed plants, 
as is now going on near the surface ; but a more 
careful examination will shew that they are 
very distinct. The one is a spongy mass of the 
roots and fibres of plants in various stages of 
decay, the other is an uniform and compact 
body, having that shining and unctuous appear-
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ante whilst moist, which time and chemical 
action generally impart to the remains of ante-_, 
diluvian wood. 

It has been already observed that the vege-
table stratum south of the pebbly bank, varies 
in depth as it approaches or recedes from the 
ranges of rocks by which it is bounded: the 
sand beneath this bed appears also to follow 
the same order, as I was not able to penetrate 
through it at F, but in the immediate vicinity 
of the Wherry rocks, where the strata are not 
so deep, it was found resting on a light coloured 
clay, (No. 15.) which gradually passeis into the 
clay-slate, (No. 16.) from the decomposition of 
which it has been derived. 

Having thus described the sand-bank with 
its substrata as it at present exists in the place 
selected, it only remains to state that the same 
succession of strata is not to be found through-
out the western green. The sand forms the 
upper part of the bank, and rests in the middle 
of the green on .the pebbles, but as these by 
degrees decrease in depth on either side till they 
disappear, the sand at the extremities of this 

,green lies on earth, the nature of which depends 
on the subjacent rock; in the vicinity of Newlyn 
this is green-stone, near Penzance it is clay-
slate; this produces a bluish-white clay, the 
other a reddish brown argillaceous earth. 
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Such is the nature of the sand-bank of the 
western green, and that of the eastern or Mara-
Zion green is very similar. The upper part 
of this bank also consists of a granitic sand, 
(No.17.) and the lower part of pebbles; (No. 18.) 
these rest on a bed of clay, (No. 19.) which gra-
dually passes into the clay-slate No. 20. The 
only remarks I have to make on this bank, are, 
that the sand abounds more in tin-ore, affording 
sufficient to pay in some measure for its stream-
ing, which process on a small scale is here in 
actual operation :—that the greater part of the 
pebbles have been derived from the hornblende 
rocks, many of them, however, are granitic, 
which is of rare occurrence on the western 
green ;—and that the tide here recedes nearly 
half a mile, leaving a firm smooth sand, owing 
to the gentle inclination of the shore, which 
admits of the sand torn from the bank above, 
being separated into two parts, the coarser 
particles being deposited on the upper part of 
the inclined shore, and the finer on the lower, 
according to their respective gravities. 

I have not been able to discover any vege-
table stratum under the eastern sand-bank, 
but many persons assert that they have seen 
branches and leaves of trees protruding from 
beneath the sand at low-water after a storm, as 
stated by Dr. Borlase in his Natural History 

178 DR. BOASE, on the

Such is the nature of the sand-bank of the

western green, and that of the eastern or Mara

zion green is very similar. The upper part

of this bank also consists of a granitic sand,

(No. 17.) and the lower part of pebbles ; (No. 18.)

these rest on a bed of clay, (No. 19.) which gra

dually passes into the clay-slate No. 20. The

only remarks I have to make on this bank, are,

that the sand abounds more in tin-ore, affording

sufficient to pay in some measure for its stream

ing, which process on a small scale is here in

actual operation :-that the greater part of the

pebbles have been derived from the hornblende

rocks, many of them, however, are granitic,

which is of rare occurrence on the western

green ;—and that the tide here recedes nearly

half a mile, leaving a firm smooth sand, owing

to the gentle inclination of the shore, which

admits of the sand torn from the bank above,

being separated into two parts, the coarser

particles being deposited on the upper part of

the inclined shore, and the finer on the lower,

according to their respective gravities.

I have not been able to discover any vege

table stratum under the eastern sand-bank,

but many persons assert that they have seen

branches and leaves of trees protruding from

beneath the sand at low-water after a storm , as

stated by Dr. Borlase in his Natural History



Sand-Banks of Mounts-Bay. 179 

of Cornwall. Rounded pieces of vegetable re-
mains may be occasionally found amongst the 
pebbles of this beach, as on the western green, 
and I have also observed the same at Lamorna 
and other coves : so that it is very probable that 
a wood once covered the whole of the valley 
which now forms the Bay. 

After having examined the structure and 
position of the sand-banks of Mount's-Bay, the 
question naturally arises, whence were they 
derived ? The general opinion is, that the sand 
and pebbles were thrown upon- the land from 
the bottom of the sea by a tremendous tempest. 
This explanation, however, on further considera-
tion, will be found to involve many difficulties. 
That the waves of the sea do possess the power 
of casting up various substances, even on steep 
shores, cannot be denied ; but such substances 
are for the most part buoyant, or if not quite 
so, yet by an extensive surface they offer a 
resistance to the impetus of the waves, which 
is favourable to their being propelled : on sand 
and gravel the waves exert their power in vain, 
except so far as to shift them from place to 
place in the form of submarine banks or bars. 
At the present day the sea produces a contrary 
action on the shores of Mount's-Bay, for every 
retiring wave hurries down the inclined beach, 
more sand than it had previously impelled 
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upwards ; and the more violent the gale is, by 
so much the more the sea encroaches on the 
land. By analogy, therefore, we may conclude, 
that since a storm only augments the daily 
operations of the waves, so any tremendous 
convulsion of the ocean would produce much 
greater, although similar, effects. 

Again, the sand-banks above the reach of the 
sea do not contain shells,* or other marine 
remains. And the coarser and finer particles of 
the sand are uniformly mixed in the upper 
part of the bank, whereas they are found, in 
a great measure, separated from each other, 
when subjected to the continued action of the 
sea. The parallel strings of quartz or gravel 
running through the sand, in a direction con-
trary to the bed of the sea, also indicate a re-
gularity of deposition which is incompatible 
with their having been formed by a sudden 
eruption from the ocean. And lastly, admitting 
that the sea did cast up these large banks above 

• Since the above was read before the Society, Dr. Barham has 
shewn me several fragments of shells which he found in the eastern 
sand-bank above the reach of the tide. I have since searched, but 
have not discovered any in an unexceptionable place : nor have I 
seen any in the sand of the western green, though I have carefully 
examined many cart-loads of it. It is possible that those fragments 
of shells may have been derived from the beach below. but admitting 
that they were deposited at the same time as the bank, still singly 
they would not prove the marine origin of the sand, though it would 
be a strong evidence in its favour. 
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its ordinary level, still it is difficult to conceive, 
how it could have deposited the western bank 
in its present situation on the inclined bed of 
vegetable remains, where there is no barrier 
that could have arrested the impetus of the 
waves; it ought rather to have been carried 
over the low grounds of the marsh, as far as 
the foot of the adjacent hills. 

It has also been conjectured that these sand-
banks were elevated from the bottom of the 
sea by an earthquake, or some such volcanic 
action; but this opinion is not supported by 
the facts disclosed by their substrata. 

There is yet another source from which 
these banks may have been derived, viz. from 
the northern hills : and this hypothesis is not so 
very improbable, as, at first sight, it appears to 
be. Geology has confirmed the Mosaic ac-
count of the deluge ; and, moreover, has brought 
to light facts which seem to prove that our 
globe has been visited by many floods, the 
waters of which were capable of transporting 
even ponderous masses of stone to a consider-
able distance. At what period, or by what 
particular deluge the sand-banks of Mount's-
Bay were transported, it is in the present state 
of our knowledge, impossible to ascertain. 
Let it be supposed, however, that a current of 
water from the North swept this part of the 
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peninsula of Cornwall ; and that the rocks, as 
at the present day, were covered with a deep 
layer of earth, produced by their decomposi-
tion; and what would be the probable con-
sequence? The whole of this earthy debris 
would be washed down from the hills and the 
higher grounds, into the Bay ; the fine argilla-
ceous particles being incapable of deposition, 
unless in a state of rest, would be carried far 
off into the channel ; but the pebbles and sand 
would subside as the impetus of the current 
diminished on the water arriving at a lower 
level; this, however, would not take place 
immediately, for the power of propulsion would 
be retained for a while, which accounts for the 
absence of the sand on the upper part of the 
marsh. 

The bed of rounded pebbles is not so easily 
explained, as the distance from the hills appears 
much too short for the process of rounding 
and polishing. It may, however, be remarked 
that the hornblende rocks from which these 
pebbles are derived contain, scattered through-
out their decomposed part, insulated pieces of 
unchanged stone; now very little attrition 
would be sufficient to impart to them a rounded 
form, and their surface being in a softened state, 
they would readily obtain a gloss by rubbing 
against each other, similar to that which is 
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given to the grains of gunpowder in the manu-
facture of that article. 

Such are the opinions entertained on the 
origin of these sand-banks, and it must be 
confessed that neither of them is perfectly 
satisfactory. 

Another interesting object remains to be 
accounted for ;—the bed of vegetable remains 
on which the sand-bank of the western green 
has been deposited. There can be but little 
doubt that it is the remains of a wood which 
once flourished on this spot ; it could not have 
been transported into its present situation, like 
the sand and pebbles which are above it, for 
then we should not find such a gradual tran-
sition from the perfect wood into the lower 
stratum of sand, indicating that the latter for-
med the soil on which the trees and plants grew. 
Indeed its origin is clearly pointed out by the 
operations now going on in the marsh, where 
the successive growth and decay of arenaceous 
and aquatic plants has produced a turf and 
vegetable soil above the sand, of about a foot 
in depth, capable of supporting willows ; and 
in process of time, unless swept away by the 
sea, it may be overgrown by forest trees. 

Subterranean woods have been found in most 
parts of Europe, and are of very common occur-
rence in this country : it becomes, therefore, a 
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very interesting subject for enquiry, how and 
when they were produced. 

Many excellent accounts of these woods 
have been published, and several explanations 
have been offered,but none of them appears to be 
conclusive. In the Philosophical Transactions* 
the Rev. Mr. De la Pryme states that he has 
often seen the marks of the axe,, and the ves-
tiges of fire .on rthe subterranean trees of 
Hatfield Chase, in Yorkshire, and that similar 
marks have been generally met with on those 
of Cheshire, Lincolnshire, Somersetshire, and in 
various other parts of this cauntry; all of 
which he ascribes to the operations of the in-
vading Romans, who committed this vast 
destruction in order to drive out the natives 
from their fastnesses in these ancient woods. 
And he adds, " It is very observable, that on the 
" confines of the low country between Birming-
" ham and Brumley, in Lincolnshire, are several 
" great hills of loose sand, under which, as they 
" are yearly worn away, are discovered many 
" roots of large firs with the mark of the axe 
" as fresh upon them, as if they had but been 
" cut down a few weeks ; as I have often with 
" pleasure seen." It is very possible that the 
marks of the axe may have been observed on 
trees immediately below the surface in Hat-

■ Vol. 22. page, 980. 
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field Chase, and that Roman implements and 
coins have been found on the same spot : but 
it appears to me probable that the reverend 
author must have been somewhat biassed by 
his favourite theory, when he fancied that he 
saw them under the sand-hills; for these could 
not have been deposited since the time of the 
Roman invasion. 

Dr. Joseph Correa de Serra* traced the sub-
terranean wood of Sutton from the shore, (where 
it lies bare at low water like that of Mount's-
Bay,) to a considerable distance inland, under a 
bed of clay of the depth of sixteen feet. ' He 
considers this wood to rest on its native soil ; 
but that when it flourished, it was above the 
present sea-level, and that it had subsided in 
consequence of an earthquake. Mr. Homer fi
in his acccount of the submarine forest near 
the river Parret, in Somersetshire, states that it 
is found at low water, and that the adjoining 
land is protected from the sea by a high bank of 
pebbles, composed of lyas-limestone. He also 
attributes the present situation and the destruc-
tion of the forest to a subsidence of the land. 
Dr. Borlase after having examined the submer-
ged wood of Mount's-Bay concludes, " that the 
" body of these trees must have stood at least 

• Philosophical Transactions, vol. 89, page 146. 

t Geological Transactions, vol. 3, page 303. 
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" twelve feet higher than at present; conse-
" quently there has been a subsidence on these 
" shores, and the ground has sunk more than 
" twelve feet."* 

This opinion of the production of subter-
ranean woods by subsidence, advocated by such 
men as Dr. Borlase and Dr. J. Correa de Serra, 
is entitled to great respect, and more especially 
as the precipitous cliffs by which our coasts are 
bounded appear to indicate that the surround-
ing channels have been formed by a sinking of 
the land : and as a local evidence in favour of 
the same, it may be observed, that, although 
Mount's-Bay exhibits no traces of earthquakes, 
yet it is traversed by cross-courses, or by dykes 
of rocks belonging to the hornblende formation, 
which are by many geologists considered to 
have been produced by volcanic action. To 
this hypothesis, however, it may be objected, 
that the beds consisting of these remains, extend 
in many instances from beneath the sea to a 
considerable distance inland, without any alte-
ration in their dip ;—that they are also found 
remote from the sea without presenting any 
marks of subsidence;—and that they are gene-
rally covered with strata of clay, sand, or gravel, 
which, in the opinion of many, prove an ele-
vation rather than a depression of the land. 

• Natural History of Cornwall, page 223. 
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Most of the accounts of subterranean woods 
agree in many points with that of Mount's-Bay : 
and from all these the following conclusions 
may be drawn. 1st. That these woods flou-
rished in the places where their remains are 
now found : and that their trees are natives of 
this climate, being similar to those that grow here 
at the present day, viz : the fir, oak, hazel, alder, 
willow, ash, beech, elm, yew, and some others. 
2nd. That these woods have generally been ob-
served in low and level situations, as at the bot-
tom of lakes,—under marshes and moors,—and 
on the sea-shore, where they have been laid bare 
by the action of, the waves. 3rd. That on the 
sea-shore they are found from twelve to twenty 
feet or more under high-water. And, 4th. That 
they are inferior to beds of diluvia which vary 
in depth from 5 to 20 feet, and in nature ac-
cording to the adjacent country, consisting of 
gravel and sand in the vicinity of hills, and of 
clay and earth in flat low-lands. 

It has already been stated that the sand-banks 
of Mount's-Bay were probably formed by the 
debris of rocks washed down from higher 
grounds, either by the general deluge or by some, 
other flood. Now the same torrent of water 
which swept away the soil and earth would also 
carry off the trees from the hills, and would 
throw down those of low situations, leaving 
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many of them attached to the soil and substra-
tum, which would remain undisturbed ; and the 
woods thus prostrated would by the same waters 
be covered with diluvia. This explanation 
accounts for the manner in which these woods 
were destroyed: with respect to their occur-
rence under the sea, it may be argued, that they 
have not changed their situation, but that the 
level of the sea is now higher than when they 
flourished: nor does this appear improbable, 
when we consider what an immense mass of 
decomposed rocks, alluvia, and organic remains, 
must be swept by a deluge from the land into 
the ocean: and moreover that the bed of the 
sea may have undergone a further elevation by 
submarine volcanoes, called into action by the 
incumbent pressure being diminished by the 
waters withdrawn to effect this deluge. That 
the level of the ocean has been subject to very 
great variations is admitted by most geologists ; 
and if it• occurred in this instance, it would 
offer a satisfactory solution of the position of 
submarine forests. 

Before concluding, it may be observed that 
the bed of vegetable remains of Mount's-Bay 
affords some evidence in favour of the vege-
table origin of Coal ; and it is curious to notice 
in how many respects its strata resemble those 
of the coal formation. It has been conjectured 
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that coal was produced by the deposition of 
trees and plants from the waters of the Deluge ; 
and this may be correct ; but here we have also 
another probable form of its production, in 
which the wood has not been transported, but 
still continues in contact with the sandy dilu-
vium on which it grew : it is also covered by 
another similar deposit of sand, which in its 
turn has given support to the plants and trees 
of the present marsh ; and these may, by some 
future catastrophe, be overwhelmed and con-
verted into a second and superior ligneous stra- • 
tum. These vegetable remains are gradually 
losing their organic forms, and when moved 
they emit fetid sulphureous fumes, shewing that 
a spontaneous fermentation has commenced, 
which may end in the mysterious formation, of 
bitumen, which alone is wanting to convert this 
bed into coal : and the analogy would be further 
completed by the consolidation of the layers of 
sand into rock ; a process which has been too 
often seen in actual operation for us to doubt 
the possibility of its occurrence. This being 
accomplished we should have a coal-measure 
resting immediately on primitive clay-slate, the 
basis of which would be a crystalline granitic 
sand-stone, following every inequality of the 
fundamental rock, and gradually passing into 
bituminous shale, formed by the intimate union 

Sand-Banks ofMount's-Bay.
189

that coal was produced by the deposition of

trees and plants from the waters of the Deluge ;

and this may be correct ; but here we have also

another probable form of its production, in

which the wood has not been transported, but

still continues in contact with the sandy dilu

vium on which it grew : it is also covered by

another similar deposit of sand, which in its

turn has given support to the plants and trees

of the present marsh ; and these may, by some

future catastrophe, be overwhelmed and con

verted into a second and superior ligneous stra

tum. These vegetable remains are gradually

losing their organic forms, and when moved

they emit fetid sulphureous fumes, shewing that

a spontaneous fermentation has commenced,

which may end in the mysterious formation of

bitumen, which alone is wanting to convert this

bed into coal: and the analogy would be further

completed by the consolidation of the layers of

sand into rock ; a process which has been too

often seen in actual operation for us to doubt

the possibility of its occurrence. This being

accomplished we should have a coal-measure

resting immediately on primitive clay-slate, the

basis of which would be a crystalline granitic

sand-stone, following every inequality of the

fundamental rock, and gradually passing into

bituminous shale, formed by the intimate union



190 DR. BOASE, on the 

of the micaceous particles of the upper part of 
the sand with the vegetable matter. This shale 
would pass into coal, and on the latter would rest 
another bed of sand-stone. These strata would 
also correspond in form and position with those 
of the coal formation, for Professor Jameson 
when treating of these rocks states that " They 
" are generally situated at the foot of mountains, 
" or in basin or trough-shaped hollows, which 
" vary from ,a few hundred yards to many miles 
" in extent. They seldom rise high above the 
" level of the sea, and the countries they form 
" have generally a waved and soft outline." * 

Should ever this, and similar subterranean 
woods, be converted into coal during the present 
sera of our planet, this most recent formation 
would be distinctly characterised by the remains 
of existing plants, whilst the oldest coal is im-
pressed with those which are not identical with 
known living species and which appear to have 
belonged to tropical climates. This fact appears 
to confirm in some measure the conjecture that 
the present poles of our globe were once the 
equator, and vice versa; a change which would 
account for many of the breaks, and slides, and 
other disturbances so common amongst the 
stratified rocks. We have not, however, yet 
obtained sufficient data to justify such specu-

• Manual of Mineralogy, page 388. 
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lations : and perhaps it is best to become first of 
all well acquainted with the most recent and the 
most simple changes, which have taken place at 
the surface of the earth. Such, indeed, appears 
to be the prevailing opinion of the present day ; 
for the most able geologists have been engaged 
in studying the recent formations; and the 
discoveries which they have made of the skele-
tons of enormous extinct animals are both 
instructive and wonderful. The diluvia of 
Cornwall are not so extensive, nor so abun-
dantly stored with organic remains, as those of 
secondary countries: but it is this simplicity 
which renders it easier to trace them to their 
source, and such as they are, they deserve to 
be better known. 
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