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A silty sand, containing remains of Tellitta-Balthica, and Whelk
; Bitccin-UM undatuni)t both scarce.

Peat, laminated with thin seams of sand in the upper part of the bed, but 
gradually sinking into a silty sand. I,hnnea ;  Planorbis, and other fresh 
water shells are very abundant through the whole thickness of the bed.

Sandy clay, containing the remains of marine mollusca, similar to those
found in the shallow water on the coast.

Laminated. Formed from the growth of fresh-water plants, in situ. 
Imbedded arborescent remain*, and fresh-water shells, the latter scarce.

;' Marine shells in great abundance, also bones of Cetaeece : Ox, Deer,
j Boar, and a few remains of Bos primigeniiis.^ht latter are probably 
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GEOLOGICAL STRATA ON THE SEA-COAST OF CHESHIRE,

BETWEEN THE LKASOWE EMBANKMENT AND GREAT MOEI.S.



OBSERVATIONS ON THE GEOLOGY 

AND ARCHEOLOGY OF THE CHESHIRE SHORE.

By Charles Potter, Esq. 

(BEAD DECEMBER 9iH, 1875.)

ALTHOUGH I have chosen this title for the paper, nllow me to 
say that I make no pretension to a knowledge of the Intter 
science, and to but little of the former.

I feel that, after the many years in which you listened to 
the literary treats supplied you by Mr. Henry Ecroyd Smith, 
what I may have to place before you will prove less interesting 
both in matter and treatment. I am grateful at having 
this opportunity of adding my testimony in appreciation of 
that gentleman's ability as an antiquary ; and that Liverpool, 
and this Society in particular, have sustained a great loss by 
his removal from this neighbourhood. In his new sphere of 
occupation, I sincerely hope he may find leisure, combined 
with congenial pursuits, and a long and happy life of 
usefulness.

On the sea-shore of the Cheshire peninsula the new red 
sandstone crops out in the neighbourhood-of the Mersey, in 
the rocks locally so well known as the Red and Yellow Noses. 
And in the neighbourhood of the Dee, it is visible in what is 
known as the Red Rocks and the Rocks of Hilbre.

From each of these outcrops, the sandstone dips towards 
Leasowe; the embankment erected there by the Commissioners 
of the Mersey Docks and Harbour Board being about midway 
along the shore of the peninsula. In this trough has been de 
posited the glacial or boulder clay, and above it those beds which
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I purpose describing in this paper. The surface of the glacial 
clay is very irregular, in one place rising as a boss or hillock, 
in another sinking into considerable hollows. "Wherever the 
clay rises above the level of an ordinary high tide, the two 
forest peat beds, with the intervening silt, thin out, and thicken 
in proportion as its surface sinks below this level.

The lower forest peat bed (B),* which lies immediately on 
the glacial clay, seldom attains a thickness of eighteen inches 
on the Cheshire shore, being much the thinner of the two 
forest peats; in other localities, I have found the lower con 
siderably thicker than the upper. With the exception of the 
arboreal remains imbedded in it, this peat is composed entirely 
of fresh-water materials and growth; the plants being princi 
pally the flag (Iris) and rush (SunceaJ, the annual fall of 
which has given a laminated character to the bed. The arboreal 
remains consist mostly of oak (' Qtiercus IlolmrJ and pine 
f Pinus Syluestris). There are very few rooted butts in this 
bed, for each of which there are at least ten imbedded trunks.

(C.) A marine silt rests on the lower forest peat. In places, 
this is so like the glacial clay that one is scarcely to be recog 
nised from the other ; yet their distinctive characters may be 
readily detected by the total absence of stones, gravel, or even 
coarse sand in the silt, whilst the glacial clay is full of these 
materials, varying in size from coarse sand or gravel to the 
erratic boulder of many tons in weight. Some fine specimens 
of the latter may be .seen in the grounds of Leasowe Castle, 
in a gateway at the top of the embankment.

A distinctive character of the silt is its laminated structure, 
which is so clearly shown on its sea front, and the organic 
remains to be found in it, the principal among the latter being 
Scrobicularia. It was the large number of these mollusca 
which are distributed through this bed, and which did not

* See Plate.
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appear to have heen previously observed, that induced me to 
name it " Scrobicularia clay," a name which I am pleased to 
know has been generally adopted. It would appear that 
currents existed in the waters in which the Scrobicularia lived 
and died. These currents have cut channels through the 
lower peat, where thin, down into the glncial clay. Such 
channels appear to have been the favourite habitat of the 
Scrobicularia, which may be traced in narrow beds running 
through the whole thickness of the stratum and what remains 
of the lower peat, for a considerable distance on the surface 
of the glacial clay.

In a paper published in the Transactions of the Liverpool 
Geological Society for 1808-69, I stated that the change 
from salt water, in which the Scrob. clay was deposited, to 
fresh, in which the peat above was formed, was gradual; and 
as a reason for coming to this conclusion, I stated the fact 
that I had found a colony of the Scrobicularia wholly im 
bedded in the peat, which, with both valves united, were 
erect in the bed. I particularly mention this fact, as since 
the publication of the above-mentioned paper it has been 
stated that at least three inches of the upper part of the 
Scrob. clay was formed in fresh water, from the fact that the 
Iris was found to have penetrated it to that depth. It will be 
found that very much of this Iris, from its uncompressed state, 
is of recent growth, when compared with the growth which 
so largely enters into the composition of the forest peat beds, 
the whole of which is highly compressed.

For the fact that the Foraminifera found in this bed and 
bed (E) are identical with those to be found in the sea 
washing our present shore, we are indebted to the Rev. H. 
Crosskey, now of Birmingham, he having been the first to 
make a microscopic examination of the material of which 
these beds are composed. Trunks and butts, with outspread 
roots, are to be found in this marine stratum, although in
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much smaller numbers, in the same imbedded state as in the 
peats above und below it.

(D.) Upper forest peat may be considered as a duplicate of 
the lower forest peat in its composition from fresh water 
growth and materials, with the exception of a few inches at the 
bottom of the bed, in which, as before stated, the presence of 
Scrobicularia proves it to have been brackish, if not pure sea 
water, in some places. Again, the Iris, except the more recent 
growth, is comparatively absent from this lower portion of 
the bed. The arboreal remains in this stratum consist prin 
cipally, as in the lower bed, of oak and resinous fir, beech, 
and yew. A very fine beech butt, with its bark intact, was 
a prominent object amongst the oaks and pines a few years 
since; but it has disappeared, and the ground on which it 
stood is now washed away. In the upper part of this bed 
I have found a-colony of the fresh-water mussel (Anodon], 
and of the roarsh snail (Limnea).

(E.) A bed resting on the upper forest peat I had ascertained 
to be a marine formation ; and as such described it to the 
Liverpool Geological Society, to whom I left the honour of 
naming it. As they failed to do this, I adopt with pleasure 
the designation subsequently given to it by Mr. De Ranee, of 
the Ordnance Survey, viz., " Upper Scrobicularia Clay." 
With this stratum the coarse drift sand, so increasingly 
characteristic in after deposits, makes its appearance; it 
enters so largely into the composition of this bed, as com 
pared with the fine argillaceous material forming the lower 
Scrob. bed, that where the upper forest bed is absent, and in 
consequence the upper and lower Scrob. beds are in contact, 
the one may be easily distinguished from the other by a careful 
observer. This bed may be better examined to the eastward 
of the Leasowe embankment, than to the westward of it, as 
on the west it varies considerably in thickness and is usually 
covered with sand. Leaving the embankment at Leasowe
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Castle, a peat bed (F), about ten inches in thickness, will be 
seen stretching along the foot of the sandhills, towards the 
Mersey. Generally, the upper Scrob. bed (E) maybe examined 
to advantage immediately under this.

The Scrobicitlaria besides being mostly found with both 
valves united, and erect in the bed, in this deposit are generally 
mixed up with the more common mollusca of our present 
shore. This I have not observed to be the case in the lower 
bed.

The upper forest peat (D) when free of sand (in which 
state I have not seen it for three years) was to be seen a few 
yards landwards of a line continued towards the Mersey. 
From the sea-front of the embankment, its thickness nowhere 
exceeded three inches in the exposed part. A butt, which is 
still standing a few yards from the end of the embankment, 
rose through it, although the recoil of the waves from the 
butt had cleared away the peat immediately around it, leaving 
the lower Scrob. clay exposed in a shallow basin-shaped cavity. 
About thirty yards further east was the root of a large fir, 
exposed on the surface of the peat.

Directly under this, the upper forest pent, and standing out 
in their normal state of imbeddedness from the clay, was one 
of those narrow beds of Scrobicularia (so characteristic of 
this clay on the other side of the embankment), which ran 
down the whole length of the exposed surface, here fully three 
hundred yards, to the lower forest peat.

(F.) The peat before mentioned, overlying the upper Scrob. 
bed on the Leasowe side of the embankment, contains a few 
fresh-water mollusca, principally Succineae. This stratum 
should not be mistaken for either the upper or the lower 
forest peats, from which it differs very considerably. The 
two forest peats are almost, if not quite, destitute of sand, 
whilst this is largely composed of it. The fresh-water plants 
of which the forest peats are to so great an extent composed,
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are in a high state of preservation ; in this, the vegetation is 
mostly decomposed, probably from exposure to subaerial 
influences.

The two lower peats contain such large quantities of 
arboreal remains that, wherever exposed, they have the name 
of forest peats, or forest beds, instinctively given to them. 
This peat is almost destitute of any such remains. The bed 
is overlain by a very distinctive peat, which, although in some 
places separated by a thin layer of slightly peaty sand, must 
be considered to belong to the same stratum or formation. 
This upper portion of the peat contains Succineae in larger 
quantities than the lower, on the Leasowe side of the embank 
ment ; but its chief characteristic consists in its being divided, 
by thin seams of drift sand, into three or four layers of about 
an inch in thickness, and by this it may, on either side of the 
embankment, be readily distinguished from all other peats on 
the Cheshire shore.

On the west of the embankment this bed assumes a very 
different character, and in the lowest part is mixed with an 
amount of brown argillaceous deposit, which contains the 
remains of fresh-water mollusca in immense quantities, and 
of a great variety of species. As it rises, it becomes more 
and more of a peaty character, up to the peat so evenly 
divided by the seams of sand. The difference in this stratum 
on the Meols shore, as compared with that on the Leasowe 
shore, arises from the fact that the latter is at a higher level. 
There would in consequence be a depth of water in the Meols 
neighbourhood better adapted to the requirements of the 
innumerable organisms whose remains we there find.

(G.) A very sandy silt about ten inches thick. In this bed 
I have failed to find any organisms which would reliably 
stamp its origin as of either marine or fresh-water; but 
Mr. De Kance appears to have done so, and has named it 
Telina Balthica, thus placing it with the marine formations.
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If we go back to the glacial clay,  which is a marine formation, 
we find, as we ascend from that deposit, each stratum alter 
nates, and that a marine deposit is in each instance overlain 
by a fresh-water formation.

(H.) Here we have the land surface or cultivated soil of the 
country. This stratum varies very much in thickness, as the 
section on the shore when clear of sand shows, where it may 
be seen ranging from one to four feet in depth. It is a sandy, 
peaty soil, and through its length there is the strongest proof 
of a long period of tillage. Land shells, mixed with large 
quantities of those belonging to the edible mollusca, arc to 
be found through the whole thickness of the stratum. Of 
the latter, two shells are seldom found united ; and for the 
most part they are very much broken. These have un 
doubtedly been brought, or the greater part of them, to the 
locality in which they are found, for food by the inhabitants 
of the district. Of the relics of man's handiwork accumu 
lated in this stratum, I shall speak more fully elsewhere.

(I.) For fully eight feet above the surface soil, the sands 
forming the sea cliff have undoubtedly been acted upon 
largely by standing flood water; evidence of this is to be 
found in several thin but well-defined beds in the drift sand 
up to that height. These consist of peats, iron or ferruginous 
beds, -and thin light-coloured beds very full of fresh-water 
shells. Of these beds I shall have also to speak more fully 
when treating of the antiquities and the place of their 
interment.

(J.) The sand dunes or hills above these horizontal surfaces 
have accumulated from subaerial causes which are still in 
operation.

There was a time when I believed that the whole of the 
arboreal forestal remains, so largely exposed on the Cheshire 
shore, and which are to be found in nearly the whole of
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the marsh lands and river valleys of Great Britain, Ireland, 
and many parts of the north of Europe, germinated, grew, 
and decayed where we now find them. But, having acci 
dentally come upon a small unresinous fir, in an undecayed 
state, underlying the bole of a large oak, both of which were 
closely and firmly imbedded in their surrounding matrix, a 
doubt arose in my mind whether my preconceived opinions 
were correct. Subsequently, I found that seldom were two of 
these trunks to be seen lying parallel to each other; and still 
less frequently was a trunk to be found in a position near to 
a butt, which would have suggested that they had onct 
belonged to one and the same tree. I also observed that the 
roots of the standing butts were as likely to be spread out 
above the prostrate trunks as below them ; and that in number 
the butts and trunks bore no relative proportion one to the 
other. The standing butts in the lower peat-bed, being not 
more than as one to ten of the trunks, is a fact almost over 
whelming to the theory of growth in situ; as, the trunks 
being once broken off, their total or partial removal from the 
surface-soil on which they had grown might be caused by 
flood or decay ; but that the trunks in a sound state should 
remain, and the roots and butts be removed from their undis 
turbed beds, appeared to me to be impossible of explanation   
and seems so still.

As previous observers had overlooked these facts, I deter 
mined to investigate the subject further, and satisfy myself 
on it. These investigations caused me to change the opinion 
I had first formed ; and I shall adduce additional reasons for 
concluding that the whole of these forestal remains had 
drifted from elsewhere, and I hope to be able to prove that 
none of them are now in the position in which they grew.

Very few thoughtful people could look on these beds 
without the question arising to their minds, What can that 
power have been which has broken these trees off at the height
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we see them ? The horizontal spread of the roots shows that 
they have grown in a shallow soil. I have never seen, nor 
have I heard of, one which had a tap root. Under ordinary 
circumstances, such trees would hy wind or water be uprooted, 
instead of being broken off at the largest and strongest part, 
which is just above the surface of the soil in which they grew. 
Here is to be seen broken off in this manner the strong oak, 
and the stronger and tougher yew. The only feasible con 
clusion at which I can arrive, to account for the fact, is, that 
wind, aided by frost, has been the means. The power of 
wind is thus described, in a treatise by Dr. Mozely. In 
speaking of a tropical storm,* he says :  

" The frightened animals in the field assemble together, 
" and are almost suffocated by the impetuosity of the wind in 
" searching for shelter, which, when found, serves only for 
" destruction ; the roofs of houses are carried Vast distances 
" from their walls, which are beaten to the ground, burying 
" their inhabitants under them ; large trees are torn up by 
" their roots, and huge branches are shivered off and driven 
" through the air with immense velocity. Every tree and 
" shrub that withstands the shock is stripped of its boughs 
" and foliage ; plants and grass are laid flat on the earth : 
" luxuriant spring is changed in a moment to dreary winter."

Can any person read this description of the appearance of 
a country after a hurricane, without being at once struck with 
the resemblance which the imbedded trunks, seen in these peat- 
beds, bear to it ? With the exception that they are not torn 
up by the roots, the branches are stripped from the trunks, or 
the heads have been broken off before the trunks have finally 
succumbed. About five per cent, of these trunks have their 
butts attached that is, they have not been broken off above 
the surface of the soil in which they grew and three of these 
I have seen which had a portion of a single root or lead 
attached. With this exception, the whole of the roots which

* A similar tornado occurred in the Isle of Wight, while this paper ia passing 
through the press; viz., in September, 1876.
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I have seen are as completely wrenched from the butts as are 
the houghs from the trunks ; showing that the power which 
held them in the ground was superior to that of the tough 
fibre of either the oak or the yew.

I have been informed, on the most unquestionable authority, 
that in North America, wind does at times exert its force in a 
manner similar to that described by Dr. Mozely; and that, 
when the land is hardened by the winter frosts, the effect 
of the wind is not only to strip the boughs from the trunks, 
as is done in the tropics, but that, instead of uprooting, it 
will snap the trunks of the largest trees, just above the surface 
of the ground, in exactly the same manner ns they are seen to 
be broken off in these beds. The frozen soil forms the 
fulcrum, or resisting power to the force of the storm.

Can we imagine, under any circumstances, if the trees are 
in the position in which they grew, that not one fallen tree is 
to be found with its roots doubled under it on the side to 
which it has fallen ? And yet I question if one has been, or 
will be, so found.

Judging from the great size and consecutive rings of many 
of the trees, their growth must have extended over centuries; 
and yet in no part of these beds is there any indication of 
decomposed vegetable earth or soil. Let the sea wash over 
the surface of these peats, and it is almost powerless to dis 
turb them, the wasting action of tide and storm is almost. 
confined to their sea front, which it breaks up in solid masses, 
but not until the underlying tenacious silt or glacial clay has 
been washed away; and so indestructible are these detached 
masses, that where exposed to the full force of the breakers, 
they will remain for months as rounded nodules, like the sea- 
worn boulders derived from our hardest rocks.

The fact that the horizontal trunks of the trees are found 
in the lowest part of the beds, and through the whole thick 
ness, until they rise or slightly project from the surface, is
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proof that they were being deposited during the whole period 
that these beds were forming. Soft-wooded trees, as the birci 
and unresinous firs, lying at the bottom of the bed, are likely 
to be sound from the centre to the epidermis, whilst the 
resinous firs and the oak, lying beside, across, or in any part 
above them, are soft and rotten; or the reverse may be the 
case. Under any circumstances the tree trunks and boughs 
must have been covered up, where we now find them, by the 
natural growth and deposition of the fresh-water plants, of 
which these beds are composed. Is it then possible to 
account for these different conditions of soundness, if we 
exclude the fact, that one must have been more decayed than 
the other previous to being imbedded ?

The outspread roots of immense oak butts are frequently 
to be seen, from which all the softer wood has been cleared 
away by decay, that which remains being thin and angular; 
fully two-thirds of the original length and thickness are gone. 
Had this clearance of wood and bark been made after the tree 
was imbedded by growth or otherwise, in a consolidated peat, 
a cavity would be left between the sound wood and the peat, 
containing the rotted remains; or the cavity would be filled 
with subsequent vegetable growth or material, which would 
be easily detected. But no such cavity exists or has existed. 
The peat envelops what remains of these old, weathered, and 
once gigantic roots as closely as it does the roots which are, 
as in their normal state of growth, with their skin or epidermis 
unbroken, and nothing but their rootlets gone.

Again, as I have before mentioned, the standing butts have, 
in many cases, the prostrate trunks lying immediately under 
them, while the roots of the butts are spread out upon these 
prostrate trunks; yet in no case do these roots fashion and 
adapt themselves to what they rest upon. I have seen examples 
where they appeared to do so, but closer observation proved 
that it arose solely from the pressure of the superincumbent
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beds; and most of the smaller roots and branches are found to 
be more or less flattened from the same cause.

It should be borne in mind by those who argue that these 
trees have lived and died where we find them, that such 
portions as have grown above the earth, including the trunks 
and branches, would, on being broken down, lie exposed on 
the surface of the soil for an indefinite period of time before 
they could, by the annual growth of vegetation from below, 
and the leaves, &c. from above, become buried by a vegetable 
soil. But how deceiving it would be to speak of three inches 
of earth covering the branch of an oak, which should not 
exceed three inches in its largest diameter: the natural bends 
and crooks in the bough, and the spread of the branchlsts 
above or below an assumed horizontal line must be taken into 
consideration. For instance, if an entire oak-bough three 
inches in diameter be placed on a level surface, in most cases 
some portion of it, or its branchlets, would rise as many feet 
above that surface. I have found, on the Cheshire and Lanca 
shire shores, in these beds, tree trunks which had their upper 
or smaller ends buried in the undisturbed peat, the larger or 
butt ends projecting considerably above the surface. In 
another case a large oak butt had settled down on the butt of 
a pine, which was forced thereby out of the perpendicular, 
and projected from below the oak at an angle of about 75 
degrees : both were in a sound state. In the Hull dock peat- 
bed I observed a very large oak butt, with its outspread roots 
resting on the small end of an equally large oak trunk, the 
larger end of which was tilted by the weight of the butt resting 
on its opposite extremity.

But the most convincing proof that the tree butts sunk 
through water to where they are found, and that the materials 
of which these beds are composed was gradually formed by 
deposition and growth, around and over them, was to be seen 
iu the forest bed on the sea shore at Selsey in Sussex. Whilst
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examining those beds, in the company of Mr. W. Woodlands, 
of Medmeney farm, I found the butt of a pine which had 
been broken off at about the usual height (eighteen inches), 
which had been overturned ; what remained of the trunk was 
firmly imbedded iu the undisturbed stratum, the root being 
uppermost and slightly projecting from the surface. I will 
mention one other fact, which to my mind is conclusive that 
these trees cannot have grown where we see them. The peats 
being stratified, and very finely laminated, would give proof 
or evidence of the intrusion of a foreign body, and I hesitate 
not to affirm that it would be impossible for a root in its first 
stage of growth, as a delicate filament, to expand with the 
growth of the tree until it has attained a diameter of eighteen 
inches or more, and not displace, or in any way crush the 
laminee, or disturb the stratification.

Suppose pieces of thin board, or strips of leather, to be 
placed one upon another until a thickness of twenty-four inches 
was attained, and that the thin edge of an ordinary two-and- 
a-half inch wedge was forced between the middle pieces and 
driven home, would it be possible for the wedge to absorb just 
as much of the leather or boards as that of its own bulk, 
leaving no signs of upheaval or depression in the lines of 
contact between the pieces ? And yet this is what must have 
taken place if the roots grew in these beds.

The clearest proof of this may be seen in the uncompressed 
state of the Tris and other vegetable growth, as compared 
with the compressed state of the old growth.

Is it possible for a tree under any circumstances to fall 
where it has grown, and there remain in a comparatively 
sound state, whilst a soil derived from the ordinary growth 
and decay of vegetation shall accumulate around and over it ? 
Or is it possible for the engineer or carpenter to name a wood 
or tree of British growth which, in its natural state, would lie 
exposed on the surface soil for thirty years and not show the
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least sign of decay ? Or would a soil, derived wholly from 
the decay of normal vegetable growth, accumulate one inch 
in that period of time on a surface sufficiently drained for an 
oak to flourish on ? Is it not a fact that the most indestruc 
tible of vegetable substances, if left on the surface of the 
earth exposed to atmospheric influences, will, in time, by decay 
become a portion of the soil ?

But let us turn to water, arid inquire as to its qualities or 
powers for preserving vegetable remains, and we shall certainly 
not need to travel beyond the lake dwellings of Switzerland 
for an answer. There, in the bed of the lakes are found the 
remains of man's handiwork, also delicate vegetable substances 
and portions of innumerable wooden piles, which are supposed 
to have formerly supported the dwellings of the people who 
placed them where they are now found.

Again, in the drainage of a lake or bog in this country it is 
not an unusual thing for canoes and implements of wood to be 
found, and such have been found imbedded in the forest peats 
 the handiwork of a people of whose history we know almost 
as little as we do of the fossil creatures of the older rocks. 
When peats are either naturally or artificially drained, we 
know that if they are exposed to atmospheric influences, the 
vegetation of which they are composed will decay; and it is 
from this source that the practical gardener obtains the 
decomposed peat soil so much desired for the growing of 
ferns and for potting purposes.. Is it then unreasonable to 
assume as a fact, that when the timber and plants found in 
these beds, and which go to make up their thickness, are in 
an undecomposed state, they can never have been exposed to 
atmospheric influences, after being imbedded, until uncovered 
by recent denudation ?

All these so-called forest beds which I have examined are 
overlain by a marine or estuarial deposit. As our knowledge 
of these formations increases, it will be interesting to ascertain
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to what extent this overlying deposit is similar and continuous. 
Much of this work may be done by one individual; but 
before even an approximation to their geographical distribu 
tion can be ascertained, it must become the work of many. 
Buried several feet, as they mostly are, below the surface of 
the ground, except where exposed by tidal influences, their 
existence can only be guessed at in many instances; it 
is therefore the more necessary that where sections of these 
beds are exposed by drainage or other works, the full par 
ticulars should be chronicled.

There are those who, having abandoned the theory that the 
so-called forest-beds are of terrestrial origin, derived from the 
decay of forest-trees and vegetation which has grown on the 
surface, beneath the trees, admit that the beds in question are 
made up entirely of the growth of fresh-water plants and 
vegetation from which our ordinary peats are derived. Yet 
they cling to the theory of growth in situ with as much 
tenacity as the drowning sailor is said to have clung to a 
straw. Whether their new theory will assist them better than 
the straw did the dying sailor, we shall see.

They now assert that, after the first aqueous bed had been 
formed, an elevation of the land occurred, followed by the 
drainage and consolidation of the bed necessary for the ger 
mination and growth of the oak and of the other forest-trees 
whose outspread roots and standing butts are to be found in 
such vast numbers. Subsequently, a subsidence of the land 
occurred; the immense forests, with their noble trees, sunk 
beneath the waves of the sea; and a fine argillaceous marine 
mud was deposited over the surface of these forests. Then came 
an elevation the sea was excluded and fresh water took its 
place, giving birth once more to plants peculiar to it and the 
peats ; these accumulated until another elevation of the land 
took place ; then again comes the period of consolidation and 
drainage ; after which the seeds of forest-trees again find their
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way to it, germinate, and grow into a finer forest than the one 
which preceded it. Is it possible for those who put forward 
this theory to imagine that the whole of the forest-tree 
trunks which are imbedded in these peats were derived from 
a forest which must have existed many centuries before these 
standing butts first sprung from the peat in which we find 
them ? If their theory be correct, such must have been the 
case; as the aqueous vegetation of those beds could not 
otherwsie have accumulated around and above them, and it is 
equally impossible for them to have got there after the beds 
were consolidated. Then as it is impossible for these im 
bedded trunks to belong to the butts which have grown 
amongst and above them, what has become of the boughs and 
trunks which belonged to this later forest ? For, if this 
theory be correct, nothing can be left of it, except the stools 
or butts with their outspread roots. Or, on the other hand, 
where are the roots and butts gone to, of the forest which 
must have existed previous to these peat-beds being for-med, 
which have supplied the trunks found in them ? But a fact 
exists which entirely disposes of this theory, which is that 
where the beds are thick enough, not only the roots but 
occasionally the whole of the butt is entirely covered, I 
having seen examples where the spade has disclosed their 
existence more than a foot below the surface of the undis 
turbed peat on the Cheshire shore.

I refrain from giving other facts in opposition to this theory, 
feeling certain as I do that twelve unprejudiced men could 
not be appointed to visit, examine and give an opinion on 
these tree remains, without agreeing in one unanimous verdict 
that they had all been derived from a common source, and 
all belonged to one period of time.

Having satisfied myself that the beds described owed their 
origin to aqueous, and not to subaerial or terrestrial causes, 
the question forced itself on my mind, Can the specimens of
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man's handiwork, so plentifully found on this shore, be 
derived from those old and undisturbed aqueous formations, 
or have they been washed out from what has been, and still is, 
the cultivated surface soil inland from the sand hills.

To ascertain this, I commenced to eearch for and collect 
these relics of a bygone time, making it one of the principal 
considerations that, when I purchased from the residents of 
the district, the vendor should inform me of the exact spot 
on which the object was found, and all particulars connected 
with the fact. By these means, and by personal research, I 
became convinced that my first surmise was correct, a con 
viction which the lapse of years, and the obtaining of many 
hundred specimens, have tended to confirm. I had not been 
long collecting when I perceived that the coins belonging 
to the reigns of Edwards I., II. and Ilf. were the most 
numerous of any coins discovered. And it was puzzling that 
the coins of Queen Elizabeth, which are usually the most 
plentiful (the current coins excepted), should appear to be 
altogether wanting. This became the more apparent as coins 
representing the Norman, Saxon and Roman periods came to 
hand with objects of the stone age, and caused me to conclude 
that some catastrophe at the close of the fourteenth century 
had occurred to depopulate this neighbourhood and turn the 
tide of migration from it. It was not until I was in the act 
of preparing this paper that I was aware of the learned author 
of Ancient Meols having arrived at the same conclusion. 
At page £89, in speaking of the relics found on this shore, he 
says : " The great bulk of our heterogeneous series will be 
" found to appertain to the thirteenth century, hence the 
"induction that the settlement then attained the height of its 
"prosperity. From this period its decline appears to have 
" been rapid, pointing to some great flood or other disaster."*

* When this paper was being read, Canon Hume stated that the honour of 
first observing and describing this fact was due to Mr. H. Ecroyd Smith.
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It is with extreme pleasure that I make this quotation, as my 
first speculations led me to suppose that drift-sand, by 
subaerial agency, had been the cause, which observations of a 
later date proved to be erroneous, as my discovery of the fresh 
water and ferruginous beds abundantly proved. These beds 
have been named by Mr. De Ranee " Bithinia Tentaculata 
sand." I would have preferred that they should have borne 
the name of " Ruccinea Putris sands," as, from the great 
abundance of the latter, and the great scarcity of the former, 
they would by that name be more readily recognized. I had, 
previous to the ordnance survey, brought these and the Upper 
Scrolicularia beds under the notice of the Liverpool Geo 
logical Society, with the hope that they would investigate 
and name them. As the society failed to do this, I adopt Mr. 
De Ranee's naming, ns it indicates a fresh-water origin.

It must not be supposed that coins of a later date than the 
fourteenth century are not to be found in the neighbourhood 
of the Cheshire shore. I have obtained a few of Elizabeth's ; 
some of the later Scottish kings, including James the first of 
this country ; the Charleses ; James the second ; and William 
and Mary. From the well-known fact of William of Orange 
having himself embarked, with a portion of his army, from 
Hoylake, for the invasion of Ireland, it may naturally be 
supposed they would leave many relics of that enterprise in 
and around the neighbourhood. On close inquiry, I have 
found that every coin I possess of these later reigns, and the 
relics left of William's army, have come from the higher and 
cultivated lands of Great Meols, or westward from Great 
Meols to Hilbre and West Kirby.

What time was necessary, or occupied by the formation of 
the Bithinia or ferruginous beds, may prove to be one more of 
those fertile causes of speculation never to be satisfactorily 
answered. But the ground over which I have traced them along
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the Cheshire shore, and their existence on the Lancashire 
coast, as subsequently shown by Mr. De Ranee and Mr. 
Mellard Eeade, F.G.S., show that the floods which gave rise 
to these beds must have covered a vast extent of country, and 
point to the probability of considerable land changes within 
a comparatively recent period. It having been proved by 
actual survey that three thousand acres of land abutting on 
the Cheshire shore are now below the level of an ordinary 
spring tide, it must be evident that for beds to be deposited at 
least eight feet above that level, the extent of country covered by 
water must have been of much vaster dimensions. Supposing 
the Cheshire and Lancashire beds to have been deposited 
simultaneously, is it possible that water could stand eight feet 
above the level of an ordinary spring tide at the mouth of an 
estuary like that of the Mersey, or on a shore like that of 
Cheshire ? If it is not, we may conclude that the tidal 
waters must have been separated from the flood waters by 
higher land than now exists in many places, or the land must 
have extended much further seawards, and with it the estuary 
of the Mersey and the mouth of the Dee.

Having heard much speculation and discussion regarding the 
circumstances under which the relics washed from the surface 
soil at Great Meols had been deposited, I venture to submit the 
following as my own opinion on the subject. Previous to the 
flooding of the lands described, I take it that there is evidence 
of habitations in the numerous relics, and in the remains of 
ancient dwellings, three or four of which I have had the oppor 
tunity of examining immediately after their exposure by heavy 
storms and spring tides occurring at one and the same time. 
The floors are made of puddled clay derived from the lower 
Scrob. clay. What remains of the walls, which in one varied 
from nine to fifteen inches in height, shows that they were 
made of wood framework, rilled in with puddled clay similar
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to the floor, the puddle being worked up to a good smooth 
surface.* The perpendicular timbers of the framework were 
supported on long irregularly-squared blocks of sandstone, 
two of which had holes cut into their surface for the foot of 
the timber to rest in. The floors in all cases which I have 
examined are raised above the surface soil to a height varying 
from a few inches to fully two feet, each being considerably 
below the Bithinia Tentaculata beds. These beds appear 
to speak like truthful witnesses to at least one cause of the 
depopulation of the district. It can scarcely be questioned 
but that the resident population would be supplemented by a 
migratory population, which made the neighbourhood of the 
mouth of the Dee a place of embarkation and debarkation in 
passing to and from Ireland, or to the westward. This 
moving population would often be delayed by miscalculation, 
storms, or contrary-winds preventing their departure. During 
the time of waiting there would probably be a considerable 
amount of camping out on the dry sandy soil of the district, 
and the sports and pastimes of those days would be freely 
indulged in to dispel the tedium which oppresses all, in a 
greater or lesser degree, who are anxiously awaiting the con 
summation of an object or desire. As stated previously, the 
finds on this shore prove that every period of time, from the 
flint or stone age to the commencement of the fifteenth 
century, has had its representative in the neighbourhood of 
Great Meols. And although many thousands of objects have 
been secured within the last forty or fifty years making an 
average, as computed by the author of Ancient Meols of one 
hundred and fifty specimens a year, a computation which my 
own experience bears out when the quantity of what has

* There may occasionally be seen in the lower Scrob. bed long, narrow drain- 
like cuttings, filled with peaty materials. There can be but little doubt but 
that these are the places from whence the clay has been obtained, which has 
been used for puddling purposes.
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been cultivated soil is computed, which has by the wasting of 
the shore been removed during the last forty or fifty years, 
the surprise is, considering the careful manner in which these 
relics have been sought for, that in number they should be 
so few.

These objects are found at the present time distributed 
over a length of shore exceeding a mile and a half. And 
this length is much contracted, compared with what it was 
during the earlier years of collecting, by the measures taken 
to protect the land from further encroachments of the sea. 
The average waste of this shore where unprotected, being at 
the rate of three yards per year, if we compute the surface 
soil at only one foot in thickness, which will be very much 
below the average, it will be found that not more than one 
specimen is sifted out from seventeen and a half cubic yards 
of soil; a fact which puts the old saying of the hopelessness 
of looking for a needle in a load of hay completely into the 
shade.

Since this paper was read, some very fine sections of 
beds, corresponding to those on the Cheshire coast, have 
been exposed on the Lancashire shore at Bootle, in exca 
vations being made for new docks, by the Mersey Docks and 
Harbour Board.

The peat-beds at Bootle were much thicker than on the 
Cheshire shore; the trunks and butts of enormous forest 
trees were to be seen through the whole thickness of the beds, 
the imbedded trunks being often under the outspread roots of 
the butts. In very few cases did the tops of the butts project 
above the peat. They were for the most part completely 
imbedded; in some instances the uninterrupted peat formation 
being several feet in thickness above the butts.

The Scrobicularia clays at Bootle have produced, in addi-
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tion to such remains as have been found in the corresponding 
beds on the Cheshire coast, a bear's skull, in a fine state of 
preservation ; which, with some bones of Cetacea and Bos 
longifrons, are now the property of the town, and deposited 
in the Free Public Museum. From a small quantity of 
silt kindly taken from the bear's skull by Mr. T. J. Moore, 
the curator of the museum, the following marine forms have 
been determined and mounted by the Rev. H. W. Crosskey 
of Birmingham : Nenionina, striatopunctata ; Cythere pel- 
lucida ; C. castanea ; Lagena sulcata ; Nucula tenuis ; 
Rissoa parva; Mactra solida ; Tellina Balthica ; with 
many spines of echinoderms and fragments of mollusca. 
The slides on which the specimens mentioned are mounted 
are now, by the kindness of Mr. Crosskey, given to the 
museum to be placed with the skull.


