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I, InTrRODUCTION.

Dovnrress thero are many geclogists in common with ‘myself who - -
have recognized the fact that, i the surtice of the Wealden area hag -
been subject to the oscillations claimed for it, then, considering the
unyielding natuve of thé lime- and sandstones, we ought to find-in-
numerable fissures, and by the law of chances these ought sometimes
to oceur in positions favourable to the preservation of those hetera-'
geneous collections of objeets that find their way into the drainers of = - L
a country, There are few, perhaps, who realize what a motley groap .. i
of curiosities are to be found in large streams, unless they have spent
some considerable time in walking between the tide-marks of a river
in its lower reaches. Itisnot often conceived how large a portion of
the life of to-day conld be reseued from such's wreck. Here may be e
- found boues of animals by the cartload, and the hard parts and fruit
of vegetation, both terrestrial and aquatic, The prineipal non-marine
wollusca are also represented, although the majority of shells ‘are -
usually of aquatic species. To appreciate the profusion of these
relics one need only travel for the same period over land-surfaces and
note the difference of the result. I have frequently paced scores of - -
miles over flelds, foot by foot, chiefly in search of implements, with-
out finding a single bone of an animal of either terrestrial or aquatic
habits. '
1t is extremely important to bear these two conditions in mind
when we iry to account for the filling of fissures and caves with
‘the materials that we now find in them., I have thought it
absolutely necessary to draw attention to these important facts,
-because I regret that I am obliged to differ in opinion from so
i great an authoriby as Prof. Prestwich as to the manner in which
-caves and fissures have been filled. The suceessive faunas of the
“various strata, their stalagmitic sealing-down, the identity of the
contents of fissures with river-débris, and their total dissimilarity
to ordinary land-wash, together with other collateral characteristie
features, to my mind render these deposits incapable of being the
result of & marine immersion., .
Unfortunately, the literature of the Weald would not cncourage .
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one to:expect very much from the Kentish flssures ; it is true that
references to the ossiferous ‘pipes’ date as far back as the classie
days of Buckland,' but from his time to that of Prof. Boyd Dawkins
only 7 species of vertebrates have been recorded, and 5 species of
mollusea. Ihave visited a number of these pipes in the neighbour-
hood of Maidstone and the Shode Valley, and have no hesitation
in saying that they are altogether of a different nabure from the
fissures which will be described in the following pages. The former
are surface-deposits, pure and simple, irrespective of the various
depths and exiensions to which they have euf into the underlying
gtrata, bones and implements being distributed through them exactly
as in an ordinary brick-earth,

II. Fresurrms I8 THE SOUTH-EAST 0F ENGLAND ;
Hisrory or THE SHODE VAILEY.

Tissures abound in the hard strata of the Wealden district® from
the North to the Bouth Downs inelusive ; at times they are mere empty
crackas, never having been brought info direct contact with either the
gurface itself or even surface-waters. At others they open more or
less distinctly above, sufficiently to admit of being filled with land-
wash or blown sand ; or a river gets access to them and carries in and
deposits its suspended material, or its flotsam and jetsam. Again,
they are occasionally wide enough to admit of human habitation, some
now containing tong of the relics of human occupation, terminating
in the midden period, There are yet others which, so far as we
can see, have never been open ab the surface: their presence has only
‘been revealed by the denuding action of rivers in excavating their
channels into the rocks in which the flssures have existed, and, after
having thus broken into their secret chambers, the rivers have dego-
sited within them those heterogeneous masses characteristic of e
burdens of a stream. At times situation has favoured an entire H8)-

ing of the fissurcs; at others the height to which they are filfed

marks the limit of the power of the flood-wabers at a partienlar period
in "the valley’s history, leaving an empty chamber above. Into this
latter meteoric waters subsequently enter, which, percolating through

the limestone and hassock, dissolve out part of the lime, not only of

the rocks, but of the bones, and redeposit it all over the chamber

and for a certain distance into the fssure-deposit, in the various forms

of arragonite, flos ferri, stalagmite, and stalactite, until at last the
contents of the fissure become sealed down. In some other cases,

1 These pipes are described by W. Toplay, F.R.8, in his memoir on ‘The
Geology of the Weald,” 1875, pp. 181-184. That author also gives copious
bibliographic reforences to the subject, to which the reader is hereby referred
in order to save repetition. .

* I unsuceesstully worked a number of these before I loeated those here
deseribed, but upon enquiry I found that Mr. B, Harrison had alveady obiained

bones from the latter, which he very kindly passed on to ms, giving e at the

same time an introduction to the quarry-owner. The latter bas also taken
great interest in my work, and kindly sllowed his men to wheel away the débris
for ine, a gerviee for which I am greatly indebted fo him.

Vol. 50.]

where the fissures appear to have maintained a free surfuce-commu-
nication through practically the whole of their history, very nearly
all the bones are dissolved out, and the lime is redeposited in the
interstices of the filling and the adjacent rocks, like veins in ser-
pentine, . .

The description of the flssures near Ightham may be taken as a

supplement or continuation of the paper by Prof. Prestivich on the
drifts around that place.' It will, therefore, be unnecessary to re-
capitulate the deseription of the Shode,® upon whose banks these
fissures occur ; suffice to say that the stream now rises on the lower
part of the faco of the Chalk esecarpment, about 1% mile above
Ightham, and after flowing over the Folkestone Beds .in a general
southerly direction, and receiving a westward branch, pierces the
Hythe Beds in & picturesque gorge about S0 feet deep. It then
winds round more to the east, and in abont a quarter of a mile
recaives a tributary coming down from the N.E., past Borough
Green. This latter stream has also carved out a deep valley, which,
in wet weather, still carries water. A road has been cut into and
along the old valley, exposing the old sandy brick-earth, the com-
position of which is very significant, owing to its similarity to the
fissure-deposit, It also carries boulders of Ightham stone, chert,
flint, and a few bones and other fossils, _ .

In abhoub another quarter of a mile the Shode receives a second
branch from the N.E., thus leaving the area heliween the two
tributaries as a promontory, which, by the approach of the two
streams to each other and the rise of the Gireensand escarpment or
counterseary, is more completely isolated. In this the fissures now
to be described occur. The Shode then continues its soatherly
course through the Plaxtol gap till it joins the Medway. Prof.

OSSITEROUS FISSURES NEAR 1¢HTHAM. -173 .

——

Prestwich, in his graphic deseription of this river,? gives a map and -

four transverse sections, which are indispensable in the study of
this distriet. But o {fully understand the exact condition of things,
attention had better fivst be centred on a section (see fig. 1,p. 174)from
the Chalk esearpmeniup the counterscarp to Shingle Hill. Hers we
seo the Gault, estimated at 150 to 200 feet,* rising up from below
the Chall on the lower part of the face of the escarpment, stretch-
ing over and forming the low part of the Holmesdale Valley; from
beneath this rise the Folkestone Beds, about 110 feet ® thick ; these
follow up the dip-slope of the countersearp till they reach Bitchet

L Quart, Fourn, Geol. Soe. vol. xlv. {1889) pp. 270-204. .

2 Mxr. Topley calls this stream the Plaxztole brook, op. supra cit. pp. 185, 289,
About Plaxtol it is called the Bourne. :

3 Op. supra cit. pl. ix, & p. 272,

4 TIn ¢ The Water-bearing Strats of Loundon,’ p. 90, Prof, Prestwich refers to
a well at Wrotham which gave 120 feet of Gault. Myr. Topléy informs me that
the thickness of the Gault in this district is greater than was formerly supposed.
A well at 8horebam Place gave 226 feet. He esiimates the clay in the line of
section at o little over 200 feet.

§ These. figures and measurements are all estimated from sections in the
neighbourhood and from the table given by My, Topley in bis Wealden memoir,
plate iii.
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Green, by which time their upturned edges areicut through, thus
exposing the underlying Hythe Beds, estimated not to exceed

100 feet. The latter are also much denuded, and a few hundred.

yards east of the section are cut through to the underlying Ather-
field Clay, the thickness of which is estimated at 27 feet. Both the
last-named beds appear on the face of the escarpment, where the
Atherfield Clay is underlain by the Weald Clay.

. The altitude at which the Shode now rises is 400 feet, and its level
ab Plaxtol is about 150 feet, the high ground on the summit of the
banks of the valley at Shingle Hill being 550 feet higher; conse-
quently, allowing the full thickness, 127 feet, for the Hythe Beds
and Atherfield Clay, the stream ought to flow for the most part in the
Weald Clay, and by the time it reaches Plaxto] it ought to have high
clay-banks, exposing 423 feet of Wealden Beds, Such, however, is by
nomeans the case. Fig., 2 (p. 174) shows a section from Shingle Hill,
through Plaxtol to Hurst Wood, between figs. 8 and 4 of Prof, Prest-
wich.". Here the stream is seen, at 150 feet 0.D., to have only just
entered the Weald Clay, and one also notices that the high towering
sides of its valley are composed almost entirely of Kentish Rag,’
which extends to an altitude of 700 feet, although the deposit is
only 100 feet thick. Morcover the Mote stream is seen to cub quite
through the Hythe Beds at an altitude of nearly 400 feet, thus
showing that the valley, instead of being one of simple erosion, is
for the most part one of depression.

If we take a section along the Shode Valley (see fig. 3, p. 175) we
find that such a depression really has taken place, approximately,
from Plaxtol in a N.N.W, direction to below St. Clare. To this
depression the yielding Gault Clay lent itself by forward progression,
at right angles to the depression, by which the outcrop of the Gault
is nearly doubled in width, as shown in the Geological Survey map
of the district (Sheet 6), The Folkestone Beds, when made up of loose
sand, also lent themselves to the stretch, but when more compact
they cracked; the limestones of the Hythe Beds, on the other hand,
became very much fissured.

For the purposes of this paper it is not necessary to enter
further into the earlier geological history of the valley ; of this, with
the anthropological succession in the district, I hope to treat fully
on another occasion. The exact date at which the depression took
Place has little, if any, chronometric value in connexion with the
contents of the fissure: whether it was in the early stage of the
Holmesdale Valley, when the Rag had 250 feet of Gault and Folke-
stone Beds above it, or whether it was after the river had actually
pierced the former beds, is uncertain. One time-recorder remains,
and that is, the amount by which the river has lowered its channel

“since its débris-charged waters first gained egress into the fissures,
till the time when they were no longer able to do so.

An examination of the existing features of the surrounding
country indicates that the Shode when it first entered the Hythe

1 Op. supre cit. p. 272,
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fas Jowing from N, to 8. as’

Beds,— ory shortly afterwards,— 1
o Havive meovionsls h the Folkestone Beds it

now.  Having préviously cub thr lke _Beds "
gained access to the fissures, and an to deposit its sediment in
them; and it confinued to do sgfffiring the whole period that its
waters could carry materials into an unfilled space. Since this

work of filling commenced, the river has cut its bed through about.

85 to 90 feet of solid ‘rag’ at this spot. But deepening doubtless
went on long after flood-waters reached for the _last time the -
altitude of 300.feet, which was about the limit at which the fissures
stopped filling, ’ .

IIIL. Duscrrerron or TuE FissurRes NEAr lemrman,

Although there are numerous fissures in the Shode Valley, I shall
confine myself to those on the western side of the promontory pre-.
viously described. Hero a quarry has been worked and a face 80 feet
high exposed : the direction of the working is a.little Wj of N.by
a little B, of S., thus revealing the fissures as seen in fig. 4, P 173.
The strike of these is practically at right angles to the direction of
the downthrow of the valley. They are entirely in the Hythe Beds,
which at this place consist of layers of exceptionally ha,rdz slightly
sandy, crystalline limestone—the Kentish Rag—alternating with
friable, though often soméwhat tough, beds of hassock ; the {',h}ck-t
ness ‘of the layers being from 1 to 2 feet for the rag, and 23 to
8} feet for the hassock. By the southward depression of the valley
previously demonstrated, the beds are brought from a northerly dip
to & horizontal position. There is a slight downthrow of about
18 inches to the south, the mass between b and ¢ forn}mg a
miniature trough fault—a feature characteristic of the kind -of
earth-movement here undergone, the overlying hassock be.n.dmg
over and thickening in accommodating itself to the new condibions.
A little farther down the valley the limestones are shown with a.
decided reversed dip. :

The beds at the top have been very much altered, Weatheyed,v
broken up, and decomposed for about 4 or & feei.;, an'd tr:aqled
down in the direction of the fall of the surface. It is still visible
how the upper parts of fissures @ and d have been bent and trailed
down the hill; d towards the Shode, and « into the _valley of the
tributary. ~ As these two fissures, and also ¢, had o]owqusly 'been>1n
contact with the surface, I confined my attention chiefly to b; of
this fig. 5 (p. 179) is a generalized vertical section. The width of
this fissure is from 11 to 5 feet: whenI ﬁrsf: saw if, it did not reach
the surface by about 4 feet ; there was a ceiling of stalagmite about
12 inches thick; flocculent lime has also been redoposited into ’ghe
cracks, crevices, and interstices of the grains of the ad:]f'),cent roqks
(shown in the figure by the wavy lines). Below the celhpg was an
empty chamber (8) some 4 or 5 feet in height; the walls and floor

were covered by a continuous deposit of lime, chiefly in the form of
flos ferri at the sides; while white, with a slightly yellowish-brown
tinge, granular stalagmite covered the bottom, some 3 or 4 inches
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Fig. 4.— View of the Sfissures near Ightham. (Aftér a ph()togréph by"Essenfxeig}_i'Cofke, Sevenoak:
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thick. Occasionally thd stalagmites were crystalline, There was
“also a beautiful varietyfof arragonile, whiter and,.finer than the
" finest -cotton-wool. .- The third inset, made by the: quarrymen,
that I saw, was about 80" yards from the present representative of
the old stream, and showed the height of the fissure to be rapidly
_diminishing, and the top bending down'in an arch, so that the two
sides met the top in an angle, and - the arragonite chamber formed a
,czal—(le—sqo. The deposition of flocoulent lime extended 5 or 6 feet

Fig. 5.—Generalized vertical section along fissure b.
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_[The dotted line shows the present face of the quarry.]

inbo.the underlying fissure-material, from which it appeared that the-
metéoric wabers, which entered the chamber above, acted upon. the
fissure-earth, dissolved out the Jime from both rock and bones, and
redeposited it: the occurrence of bones incréasing as the secondary
_deposition decreased. Owing to the decrease in the height of- the
fissure, this deposit quite sealed down all that was below it. = Below
this, towards the back, the fissure-material ¢ (fig. 5) was more
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friable and loose, presenting a washed-out appearance, probably due
to the inability of the water-power to carry thus far anything bug
the lighter materials. The chamber-floor was about 300 feet 0.D.,
and from this to the bottom of the working (which was only a very
few feet from the present water-line or clay) it was full of a
deposit (¢, fig. 5) which might be deséribed as an ordinary brick-
earth, similar to that exposed in the valley, with the addition of
lime and other materials of the mother-rock, not only of the friable
hassock, but of blocks of .rag varying in weight from a few ounces
to nearly half a ton. These blocks (f) oceur at all lovels through-
out the deposit, large ones frequently being tightly wedged in, and
impossible to move without blasting. There are frequent boulders
of Oldbury stone and chert, and occasionally a flint, the latter some-
times in the form of flakes; but up to the present no implements
have been discovered in the fissure. The field (¢) above was pro-
bably an encampment in Neolithic times, as neoliths oceur in large
numbers on the surface. One of the higher gravels was deposited
upon the Folkestone Beds above the fissure; remains of the former
still exist on the higher part of the field. There is also a patch of
bleached white flint-gravel about 100 yards square, which I have
Jjust been able to trace home, These gravels were worked by
Neolithic man, as often were similar deposits, but I have found
no trace of man in the fissure—except a stray flint or two—ang
‘not a single neolith! The latter fact is very important in deciding
whether the.fissure has heen reopened in more recent times than
the period generally associated with Rhinoceros, Elephas, Hyena,
ete., or even whether it ever did open upon the surface. It is certain
that in the early history of the filling of the fissure gravel covered
the ground above it, but I have been unable to find any trace of it,
even when the fissure was excavated to the lowest depths penetrated,
which could only have been a very few feet from the underlying

is full of a breccia similar to that seen on the strface at g.

In places horizontal stratification was very distinet, fine layers of
clay alternating with more sandy ones; but whether this was due
to original stratification, or to the subsequent cireulation of under-
ground waters I should not like to say ; a fissure a little lower
down the valley still gives out water, In many places there were
evidences of the levels at which the water stood at a particular
time, by the adhesion in great profusion of calcified stems of Charg
in a horizontal line upon the sides of the walls. The delicate scales
of the slow-worm (dnguis fragilis) were also found adhering to the
sides of the fissure for a distance of 20 feet, quite horizontally.!
Very frequently on the stream side of a big block there would be
an accumulation of the large bones, and in a similay position a few -
years ago a considerable number were found. On the inner side o
such obstructions, unless ejther above or below them, it was use]

to lools for anything but the very smallest organic remains, As #e

! These were about 60 feet above the Present wate-r-levei.

' M,
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quarry was worked in platformg frorrfl the{);: toptgloe :elglef(?:tﬁfg:; (‘1‘(’)1:;’(1}1}; :
rds, I had a good opportunity of noting wures, wh
' :r:[lndiz’takabziy po%nted to the introduction of the débris-charged

waters from the side and not from above. Those cases to which

i ly refer were about 30 feet from the top. .
. %ir;céﬂ:;o{vzeae:'iew from above of one of these ‘keyed blocks.

'

Fig. 6.—Plan of one of the keyed blocks, seen from above.

In this will be seen not only the stoppage of the .larged_bonets, blllg

the direction of the waters as they depzlsltedftgfll‘ﬁ::‘u;g];ll; .
i i i he deposition of the -

will also be obvious that, sm,ce.t. of tho fissure-material
y 1 blocks, the position of the labter in rega

?;1?1111123 hglée;(:)t bgen ehange%. To my ,milnihthe_??iigedéln st':t;;;;) ‘cr):

0 ks is very significant, for had they fallen from
gktllisiﬁgblt(}):l??illing of)' the flssure the deposit would have formed a

" bed for them, and so obviated the keying action; and seeing that

after they fell they were covered with fissure-deposit, if the opening -

action had been continued 'after a stone had become kgged,‘ :7‘2
should not find a single stone so nlpﬁ)e& tohday 5 ‘ﬁiﬁify h fg:v : ;0

s in that condition all through the fissure, g
::]1;];7]}%;1: [l)i'lo’(c:ess of opening was not a continuous one, and. that the
fissures have been stationary since their first filling.

,
IV. Tur Fossin PranTs AND INVERTEBRATA FOUND IN THE FI1ssUure.

ci ; for the first time' I kept
king down the face of the quarry b 4
allI’?h;V g‘sslitllscfrom the various levels sepa};rate, gizﬁ)ectmc :osfi;gei
oli ion ; ring them with my notes
Cave-like succession; bub on comparing ey motes takon
i 'k was progressing I could see nothing to a -
Wll:'l})(:l‘gi(i):lhke:vin tIl)le “stabe of preservation of the specimens or in the
Ziclurrenee of species—a conclusion simultaneously and indepen-

dently arrived- at by Mr. B, T. Newton, In some places certain-

species were naturally more plentiful than others ; sometimes frog-

bones were more numerous than all the rest of the bones put-

' together, at others they were in the minority. I have seen a large
D

wall of the deposit cleared on one side for a considerable distance, -

i i ly solid ; it is certain
y t its whole extent it was perfect. y ;
’g}rllz?t ﬂ;&rl;tltle%hr:):ulé not have transferred‘ the fossils from one part of
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the deposit to another or re-arranged its constituents. Occasionally,

under large stones or in peculiarly situated spaces, the material was,

more friable and loose, or even a space left; but, so far as I could
see from careful observations during nearly three years (in which
time I handled, sifted, or washed scores of tons of material), I could
sce no possibilities of communication from one part of the fissure to
another to any great extent. At the last inset, and as I worked the
fissure farther back, the deposit was far less solid, more carbonaceous,
and showed more cavities, and I quite expect this phase to increase
as one works inwards, '

It is the vertebrates, of course, that are the most important
fossils of the fissure; but having stated the conditions under which
they were found, I leave their description to far more competent
hands than mine. I might, perhaps, remark that many of the bones
are peat-stained, as though they had lain upon a peaty river-bank
before entering the fissure, which colouring they never lost ; they
occurred irregularly all through the fissure in juxtaposition to tho
unstained bones. The same remarks apply to the gnawed bones.
In a few instances, in the case of a Dbat, a volo, a mole, and a
slow-worm, the creature entered the fissure very nearly or quite
whole, and their bones occurred near each other ; but it was usually
otherwise, the bones being single and isolated.

_LIsT oF Foss1Ls oTHER THAN VERTEBRATES.

Plante.

Corylus avellana (nuts). " Hypnum prelongum,
Quercus robur (acorus). Chara.

Insecta.

Chrysomela, sp.
Porcella scaber.

Tulus.
Cynips, sp. -
Otiorhynchus, sp.

» Ostracoda.
Candona candids, Mill,
Mollusca.
Limawx maximus, Linn, Pupa muscorum, Linn,
Hyalina cellaria, Mill, Vertigo minutissima, Hartm.,
s alliaria, Miller, —
»  crystallina, Mill, Succinea oblonga, Drap.
»  JSulva, Mill. Cyclostoma elegans, Mill. (top).
Helix (Patula) rotundata, Mill, Unio, sp. ? (minute fragments).
s hkispide, Linn. (including —_
Jeffreys’ concinna). Heliz (Vallowia) pulckella, Mill,
»  nemoralis, Linn. Cecilioides acicula, Mill.
»  ericetorum, Mill. Cochlicopa ( Zua) lubrica, Miull,
Carychiwm mingmum, Mill.”
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Remarks oN THE PLANTS AND INVERTEBRATES.

[Plants.—The stems of the Chara were in a state of caleic casts,
and at first were very puzzling, and thought to be small annelid-
tubes; but when submitted to W, Carruthers, Esq., F.R.S., he at
once recognized their vegetable nature, and referred me to a collec-
tion of specimens in the Natural History Museum of the same
description.  Upon submitting them to Mr, R. B. Newton, F.G.S.,
he immediately identified them as similar to a large mass of Chare
from Northampton described in the Geological Magazine for 1868,
p-.563. On comparison of the specimens from the fissure with
these, their identiby became at once established. .In the latter -
both nucules and globules are very plentiful in the entangled mass,
but in those from the fissure I have only once or twice recognized
the spiral structure of a nucule. Upon dissolving some of the stems
under the microscope Mr. E. M. Holmes, F.L.8., revealed sufficient
structure to assign them to Chara and not to Nitella.

Thronghout the whole of the deposit nuts in a good state of
preservation ocourred. In the case of the acorns, the inside was a
black, spongy, carbonaceous cast, but the outside skins were fairly
well preserved. There are other vegetable remains which have not
yet been identified. ,

At the back of the fissure exposed since the reading of the present
paper there is far more carbonaceous matter, and I hope to be able
to obtain more plants from it.

Insects.—Recently I have obtained upwards of a hundred tiny
little globular bodies from -75 to 1 millim, in diameter, nsually single,
but occasionally in clusters of three and four, which Mr. C. O.
Waterhouse, F.Z.8., has identified as the galls of Oynips, To the
same gentleman 1 am also indebted for identifying the insects. To
Prof. T. Rupert Jomes, F.R.8.,, I am indebied for naming the
Ostracod. ; '

Mollusca.—Of these the most plentiful species is Hyaline cellaria,
which oceurs all through the deposit ; I obtained considerably over
half a pint of specimens. The next in numbers is Hyalina alliaria ;
the whole of these are of & beautiful translucent pearly white,
similar to those in the Portland fissures; there is not the slightest
trace of ‘aimal matter or coloration in them. The Helicide come
next, Heliz (Patula) rotundate topping the list, in which species, as
is usually the case in Pleistocene specimens, the colouring is still
visible. The same remarks apply to H. nemoralis and H, ericetorum.
The latiter specics was represented by only two or three specimens,
Succinea oblongata was fairly common, and reached a length .of
17 millim, The Cyclostoma was represented by an apical fragment
of a spire. I.also obtained several dozen molluscan eggs of various
shapes and sizes, from 3 to 5 millim. in their major diameter ; about
half were pierced, but the rest were not, and. when broken oper
showed no trace of any colouring.- These have not yet been
determined. )

Vertigo minutissima calls for special notice, owing to its unusual
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V. CoNCLUSIONS.

It is a little difficult to sum up the questions raiséd by the
Ightham fissures and their contents until one has read Mr, Newton’s
paper.. Still I think there are certain points which must be
settled before a correct estimate can be made of the palzontological
significance of these discoveriés. They appear to me to be these:—

1. Wag the filling up of the fissures effected by («) & marine
submergence, or even (b) were the contents washed in from a land-
surface above? or '

2. Were the fissures filled by the action of a river from the side?

3. Was the opening of the fissures a continuous and recurring
one, after the first introduction of fissure-material, and the hereto-
fore recognized Pleistocene mammalia ; thus making the content
of the fissure belong to any age since the first opening ? or -7

4. Did the river, when it first entered the fissures, find them of
practically the same width as now? Was the filling confined to
one period, and therefore the fossils all of one geological age ?

The answers that suggest themselves to me are the following :—
1. (a) The fact that we have raised beaches extending a long'
way inland, left as relics of submergence, suggests that, had such.an ~ =
action taken place in the Ightham neighbourhood, with its land-
locked depressions, some vestiges of it at least would have been - -
left; and of all things in the world no traps would have been more
fitted for the purpose than empty fissures. Yet I must admit
that I have been unable to find a single particle of an obviously
marine deposit. On the other hand, the whole of the contents are
of terrestrial origin; and this, with the detached and gnawed con-
dition of the bones, is to my mind hopelessly fatal to the hypothesis
of a marine submergence. : ’
(6) The description given in the Introduction (p. 171) of the
absence on land-surfaces many miles in extent of the relics found
in the fissures, and the extremely limited area of the little pro-
montory in which the latter occur, dipping on all sides and covered
with materials not found in the fissure, render it impossible for the
filling to have been effected simply from above. We may be sure
that, whatever might have been the agencies by which the Holmesdale
Valley was scooped out, the soft Gault Clay would have given way
before the harder Folkestone Beds (as is evinced by the lie of the
older gravels), so that a northward extension of a gathering land-
surface was truncated. The stream, however, extended over the
(Gault, and from this source derived the clay which forms a con-
stituent of the fissure-material, both disseminated and as water-rolled

the tooth itself is almost wanting, and is represented by a mere thickening of
the labrum. The columella-teeth are not more than one-third the size of
those in the recent species, and occur down inside the whorl so as to be in-
visible when the shell is viewed obliquely. The peristome is more reflected and
less thickened, and consequently less ‘toothy,’ altogether presenting move the
outline of Paludestrina marginata.~March 20th, 1894.]
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