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PREFACE.

The onward progress of geological science during more than a

quarter of a century since the first edition of the present Memoir
appeared has not left the Isle of Wight unaffected. The
geological formations on which the beauty of that fair Island so

largely depends have been studied in great detail in all parts of

the South of England, as well as in foreign countries. The coast-

sections of the Isle of Wight have even become subjects of discus-

sion and controversy. When, therefore, the first edition of this

Memoir was nearly exhausted, and it became necessary to under-
take the preparation of a second edition, I felt that no satisfactory

progress could be made in this task until the Map of the Island

had been first revised and brought abreast of the present con-
dition of Geology. The publication of the large Ordnance Survey
Maps on tlie scale of six inches to a mile supplied for such a
revision a far more accurate and convenient basis than was
available at the time when the Island was originally mapped by
the Geological Survey.

Accordingly, Mr. Bristow, the Senior Director, to whom
science is mainly indebted for the first Survey Map of the Isle of
Wight, and for the Memoir descriptive of the structure of the

Island, undertook the serious labour of superintending the pre-

paration of new editions, both of Map and Memoir.
In the following Prefatory Note supplied by him he has stated

how this work has been carried on under his general supervision.

The revision of the Map became in fact a re-survey of the Island,

as all the lines were retraced on the ground. It is, however, due
to Mr. Bristow to add that the main geological lines remain

nearly as he mapped them more than 30 years ago.

In the preparation of the present edition of the Memoir so many
and important have been the changes required that the work
might not unfairly be described as a new one. The revision alike

of Map and Memoir has been made under Mr. Bristovv's direction

and with his co-operation, by two of the officers of the Survey,

Mr. C. Reid, who took the Tertiary area, and Mr. A. Strahan, who
had assigned to him the Secondary Kock.-\ I have also myself

personally visited the Island with Messrs. Reid and Strahan, and
read over on the grovmd the proofs of the following chapters.

I will here briefly mention some of the more important alterations

and additions.

In discussing the relations of the Wealden to the Upper
Neocomian Rocks it is shown that these two groups are separated

by a sharply-defined lithological demarcation, accompanied by a
paljeontologicnl break.
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In re-mapping the Lower Greensand Mr. Strahan has taken
advantage o£ certain broad lithological characters, which beino-

traceable across the Island, permitted of a convenient subdivision
of that formation into groups whose respective limits could be
shown on the Map. This subdivision, for which a new scheme
of colouring has been adopted, is only intended for the Isle of
Wight, where it is of considerable local service. Mr. Strahan
found that an upper subgroup of the Lower Greensand, correspond-
ing to the Folkestone Beds, existed on the Island, capable of sub-
division into an upper ferruginous and slightly conglomeratic rock,
the Carstone, which passes up into the Gault, and a lower sand-
rock resembling in lithological characters the Folkestone Beds, and
passing downwards into ferruginous sands. Another subgroup,
exhibiting both the lithological and palaeontological features of the
Sandgate Beds, has been placed with these underlying sands (the
Uythe Beds) under the name of the Ferruginous Sands. The
position and extent of the Atherfield Clay remain nearly as in the
first edition of the Map.

^
A few fossils have been added to the small fauna hitherto

yielded by the Gault. A line has been engraved on the Map to
mark the position of the bold topographical feature formed by
the Chert beds of the Upper Greensand in the central parts of the
Island.

The subdivisions of the Chalk which can be traced on the
ground have now been inserted on the Map. The Chalk-rock
is so shown, but the Melbourn-rock, though frequently recoo--

nised in place, is not represented on the Map for want of space.
In the preparation of the following Chapters it has been found

necessary entirely to re-measure the cliff sections of the Secondary
Kocks. This has been done in Compton Bay from the Upper
Greensand downwards, in Atherfield Bay from the Chalk-marl
downwards, and in Sandown Bay from the Chalk-rock down-
wards. The total thickness of strata measured at the last-named
locality was 1,218 feet. The results of this detailed re-exami-
nation are shown graphically in Plate II., which represents the
coast-section from Compton Bay to Blackgang, and in Plate III.,

which contains a series of comparative Vertical Sections showino-
the varying thickness of the Secondary formations in different
parts of the Island and on the adjacent coast of Dorsetshire.

In revising the Tertiary area of the Island, Mr. Reid found
that only slight chariges were required in the Eocene lines of the
Map. In the Sections and Memoir he has somewhat modified
the boundaries of the Bracklesham and Barton Beds in con-
formity with the recent researches of the Rev. Osmond Fisher
and Mr. Keeping. The so-called "Upper Bagshot Sands" of
the Isle of Wight are not improbably considerably higher than
the division of that name in the actual Bagshot district. Hence,
until the position of the glass-sands of the Island has beeri
definitely ascertained, it has been thought desirable not to speak
of these deposits as " Upper Bagshot," but to revert to the older
name of " Headcn Hill tSanrls."



The classification of the Eocene formations into Upper, Middle,

and Lower, adopted in the first edition of the Memoir, has been

modified. The so-called " fiuvio-marine beds " of the Isle of

Wio;ht are now classed as Oligocene.

The most important alteration of the Map of the Tertiary part

of the Island has been in the tract occupied by the Hamstead
(Hempstead) Beds. These strata have been detected by Mr.
ileid %' means of a boring apparatus over a large area, so that

instead of covering a space of only two or three square miles, they

really spread over half of the Tertiary district of the Island.

They also prove to be of considerably greater thickness than has

been supposed, their actual thickness being 260 feet instead of

170 feet. The sections in the Tertiary districts have been re-

measured where it was thought desirable. The Chapters on the

Tertiary rocks in the present Memoir have been largely extended

and in great part re-written.

In the recent re-survey of the Isle of Wight the superficial

deposits have been mapped out in detail. They have been

arranged in four groups which are based, as far as possible, on
chronological order. Excluding the angular flint-gravel of the

Chalk Downs, the age of which is doubtful, the oldest group, that

of the Plateau Gravels, is shown to be probably as old as, and
perhaps contemp iraneous with, some of the Glacial deposits of

the Midlands, But no conclusive evidence has been obtained

in the Isle of Wight of the co-operation of coast-ice or land-ice

in the formation of these deposits.

The later groups (Valley Gravels and Alluvia) contain the

records of successive stages in the excavation of the present

system of valleys. This chapter of geological history possesses a

special interest and value from the insular position of the Isle of

Wight and the changes that have resulted from the cutting back

of the coast-line by the sea. The di-ainage system of the Island,

like that of the South of England generally, has been determined

by the great lines of anticlinal and synclinal folds into which the

Secondary and Tertiary strata have been thrown. Each main
anticline became a line of watershed, but in the subsequent

gradual denudation of the general surface of the land the forms

and elevations of the topography have resulted, not from these

underground movements, but from the relative durability of the

rocks. The areas of maximum elevation at the present day are not

those where the greatest amount of upheaval took place in past

time.

Mr. Strahan's survey of the superficial deposits in the south o£

the Isle of Wight affords a glimpse of an older and different

topography before the Chalk Downs of that region had been

reduced to their present limited area. An extensive sheet of

river-gravel in the south-west of the Island marks the course of

what must at one time have been a considerable stream, taking its

rise among the Southern Downs which then stretched southwards

into the English Channel. As Mr. Codrington has suggested,

this stream flowed westwards and northwards by Freshwater to
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Yarmoutli. But by the gradual encroachment of the sea its

drainage area has been greatly reduced, and at last its valley has
actually been reached and cut across by the waves, so that the
streani there enters the sea, and the lower part of the valley is left
almost dry.

One of the following chapters has been devoted to a description
of the nature and position of the various anticlinal and synclinal
folds which play so large a part in the geological structure, not
only of the Isle of Wight but of the whole of the south-eastern
mainland. From the evidence obtainable in the Island we know
that these plications of the rocks were produced at some time
subsequent to the deposition of the Oligocene strata. Elsewhere
we obtain proofs that they were completed before the Pliocene
period. The limits of their geological date are thus fixed.

The Appendices include a number of well-sections and borino's
collected and arranged by Mr. Reid. The fossil lists formerly-
dispersed through the Memoir have been thrown together into
one tabular statement which has been prepared by Messrs. Reid
and Strahan with the assistance of Mr. G. Sharman and Mr. E. T.
Newton, Palaeontologists of the Geological Survey. A geological*
bibliography, compiled by Mr. Bristow, has been cadded to the
Memoir.

ARCH. GEIKIE,
Director- General.

Geological Survey Office,

London,
April 1889.

[Since this preface was written, and while these pages are

passing through the press, Mr. Bristow has been removed from us

by death. We hoped that he would huxe lived to see the final

publication of this Memoir, in the preparation of which he took so

keen an interest. The correction of his " Notice " formed his last

piece of scientific work, and in returning it to me only a few

weeks before the illness from which he never recovered, he

expressed with characteristic courtesy his approval of all that had

been done to make this new edition a fitting termination to the

labours of his long career in the Geological Survey. W^e cherish

his memory as a loyal and helpful friend and a distinguit^hed

colleague.

A. G.

June 24th, 1889.]
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NOTICE
(By H. W. Bristow, F.E.S.)

The original survey of the Isle of Wight on the one-inch scale

was commenced under the personal superintendence of Sir Henry
T. De la Beche in the year 1848, and was carried on at intervals

between that year and 1856 by the late Professor Edward Forbes
and myself, Mr. W. T. Aveline at the same time completing a

portion of the Secondary area between Ohale and Dunnose, the

whole being under the direction of Professor A. C. Ramsay.
During part of the time that the Island was being surveyed
assistance was rendered by the late Mr. R. A. C. Godwin-Austen,
Mr. Henry Keeping (now of the Woodwardian Museum,
Cambridge), and by the Fossil Collectors, Richard Gibbs and
John Cotton.

A re-survey of the Island on the six-inch scale instituted by the

present Director-General was begun in November 1886, and was
completed by the end of the year 1887, the northern or Tertiary

half of the Island being mapped by Mr. C. Reid, and the southern

or Secondary half by Mr. A. Strahan. This re-survey, reduced to

the new one-inch Ordnance Map, was published in 1888. Clean
copies of the six-inch Maps have been deposited in the Geological

Survey Office for reference, and a duplicate set of these sheets,

mounted as a wall-map, was exhibited at the International

Geological Congress in 1888, and is now suspended in the Museum
of Practical Geology.

The first edition of the present Memoir was published in 1862.

It was written by myself by desire of the late Sir Roderick J,

Murchiscn, then Director-General, use being made, when neces-

sary, of the posthumous Memoir on the Fluvio-marine Formation
of the Isle of Wigiit by Professor E. Forbes, in which some of

the notes I had made had already appeared. In the preparation

of the present edition of the Memoir the authorship of the

revision has followed the same general distribution as in the case

of the mapping. The account of the Secondary rocks has been
revised and enlarged by Mr. Strahan, who, besides examining
these rocks in the Isle of Wight, continued the mapping of their

subdivisions into the neighbouring coast of Dorsetshire. The com-
parisons with the Geology of the mainland made in the following

account of the Secondary rocks are thus entirely his.

The chapters on the Tertiary rocks have been revised and
much enlarged by Mr. Reid, The most important change which
he has been able to make in the Map, the great extension he has

given to the Hamstead Beds, has been rendered possible by the

application of a boring apparatus, whereby no fewer than 358
borings, ranging from 10 to 33 feet in depth, were made in the

Tertiary area of the Island.
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The lists of fossils have undergone a thorough revision by
Messrs. G. Sharman and E. T. Newton, who have also named the

additional specimens collected during the progress of the re-

survey.

Professor T. Rupert Jones undertook the determination of the

Ostracoda, revised the lists of these Crustacea, and furnished

Table V., vs^hich gives a synoptical view of their distribution. We
are also indebted to Mr. J. Starkie Gardner for the account of

the Flora of the Bagshot Beds of Alum Bay, and to Mr. Car-
ruthers for looking over the lists (in MS.) o£ the plants of the

Secondary rooks. Mr. W. Hill kindly undertook the examination
under the microscope of nodules from the Upper Chalk of White-
cliff. Advantage was taken also of the intimate knowledge of

the Geology of the Isle of Wight possessed by Mr. Henry Keeping
to obtain his assistance in revising some of the detailed sections

of the Tertiary strata.

H. W. Bkistow.
London, March 30, 1889.
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THE GEOLOGY

OF THE

ISLE OF WIGHT.

CHAPTER I.

Introduction and Table of Strata.

The Isle of Wight is of a lozenge shape, with its longer axis

extending nearly east and west from the Foreland to the Needle?,

a distance of 22| miles, and its shorter axis nearly north and

south from West Cowes to Rocken End, a distance of 1 3 miles.

The northern apex is situated immediately opposite the mouth of

Southampton Water. The two northern sides of the Island are

nearly parallel Avith the mainland of Hampshire, from which they

are separated by the Solent on the west, and on the east by the

sea between Southampton Water and Spithead. The nearest

point to the mainland is Cliff End, which is only a mile distant

from the bank of shingle and sand on which Hurst Castle is

situated ; but the Solent is generally from two to three miles in

width, while the channel east of Southampton Water reaches a

breadth of four miles. The area of the Island, as deduced from

the Ordnance Survey, is 155 square miles 370.209 acres, in

which are included 122.684 acres of water, 9 square miles 34.076

acres of foreshore, and 434.454 acres of tidal water. It is divided

into East and West Medina by the River xMedina, which, rising

near the southern apex of the Island, runs northwards through a

gap in the chalk range, and discharges itself into the sea between

East and West Cowes.* A more marked physical division is

that produced by a bold range of Chalk Downs, which extends

from the .Needles to Culver Cliff.f The area lying to the

north of this range is occupied by Tertiary strata,^ and is chiefly

characterised by the heavy and clayey nature of the land, and

by the numerous woods which cover its surface, especially east

of the River Medina. The tract of land south of the chalk range

is occupied chiefly by the Lower Greensand, and presents a

* The Isle of "Wight was called " Meden " iu former times. The Roman name for

it was Vectis. In Camden's Saxon Chronicle and Domesday Book and in the

oldest records it is written " Wict."—H. W. B.

t Culver Cliff (after the Anglo-Saxon name " culfre," a dove) was probably so

named from its being the resort of numerous wild pigeons of a small species {Columba

saxitilis) which made it their haunt. Pennant states that " these birds make at a

certain season most enormous flights ; they come daily in vast flocks, as far as the

neighbourhood of Oa-ford, to feed on the turnip-fields, and return again to these

and Freshwater Cliffs, where they pass the night." (Pennant's Journey, p. 151.)

Culver Ciiff was also famous for a breed of hawks in the time of Queen Elizabeth.—

H. W. B.

Y E 56786. A



GEOLOGY OF THE ISLE OF WIGHT.

Striking contrast to the north side of the Island in its generally

light and loamy soil, and in the absence of woods. In the

southern part of the Island also is found a group of hdls, capped

by outliers of chalk, which rise to a far greater height than any

part of the generally low Tertiary district, and in fact form the

most elevated tract in the Island.

A considerable part of both the northern and southern parts

of the Island is overspread by gravels and Alluvium, the former

being of considerable thickness and commercial importance.

The following table gives in descending order the formations

Bhovv'n upon the map :

—

Blown Sand - - - -~)

AUuvium . . - . ^Eecent.

Peat - - - -

River Terraces (Gravel)

Angular flint-gravel of the Chalk Downs >- Pleistocene.

Plateau Gravel - ' '
',

Hamstead Beds - - - -

Bembridge Marls
Limestone - - -

-1

Osborne Beds -

Headon Beds -

Headon Hill Sands

Barton Clay
Bracklesham Beds -

Lower Bagshot Beds

London Clay
Reading Beds -

Chalk-with-tiints

Chalk Rock - - -
I

Middle and Lower Chalk with }
Melbourn Rock.

j

Chloritic Marl - -J
Chert Beds 1jj(.^^^^^^^j.
Sands J ^

'^

Gault - -
.

-

Carstone -

Sand-rock Series -

Ferruginous Sands

Atherfield Clay

Wealden Beds with beds of sandstone

Oligocene.

yi" Fluvio-marine
"

of E. Forbes.*]

-J

^Eocene.
"

I

-J

)>Upper Cretaceous.

I LowerGreensand or
" Upper Neocomian. ^ Lower Cretaceous.

J
The above formations will be described in ascending order,

commencing with the Wealden—the lowest and oldest strata seen

in the Isle of Wight.

* The term " Vectian " was proposed for this group by Prof. John Phillips, but

has not been generally adopted.



CHAPTER II.

THE WEALDEN BEDS.

Introduction.

These beds rise to the surface on the southern and eastern

sides of the Island, where they have been elevated along the

anticlinal axes of Brixton and Sandown. The entire area occupied
by them is very inconsiderable, not exceeding five square miles

;

and there is "no good section inland. On the coast, however, for

six miles from Compton Bay tc Atherfield, they are well exhibited

in the cliffs {see Plates T. and II.), and there is also a tolerably

fair exposure of them on the coast in SandoAvn Bay. The lowest

beds exposed in the Island are the variegated Wealden clays and
sandstones of Brook Bay. Judging from the section at Swanage,
where the whole of tlie Wealden formation is displayed, there may
be about as great a thickness of these beds below the sea-level in

the Isle of Wight, as is seen cropping out in the cliffs.

The Wealden Beds include two different but perfectly conform-
able types, the one consisting of dark-blue or almost black shales,

evenly bedded and splitting into thin laminae, together with
layers of shelly limestone and ironstone, and very thinly laminated
" paper-shales," crowded with the shells of minute ostracoda

(Cyprids). Fossils are abundant in this type, though the number
of genera is somewhat limited. Paludina, Cyrena (Cijclas), and
Unio OQCxxv m profusion everywhere, and Vicarya {-^Cerithium^
Melania, Potamides of previous writers) is abundant at Atherfield.

This type is found invariably at the top of the Wealden formation,

immediately under the Lower Greensand, but appears also to be
interstratified with the type now to be described.

Fig. 1. Fig. 2.

Cypridea spiniyera. Sow. Cyrena.

Fig. 3.

PahidinaJiuv iorum , Sow.

The other type, under which the Wealden beds appear, is that

of red, green, and variegated marls and clays (curiously resembling

the Keuper Marl), with numerous included bands of sandstone of

variable thickness. The bedding is far from regular, and fossils

are comparatively scarce. A large freshwater shell {Unio vaJdensis,

Mant), dirfted wood in great abundance, the remains of fit^h, a^^

the water-worn bones of terrestrial reptiles are met with throughout

the group.

A 2
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The correlation of these two groups of the Isle of Wight with

the Wealden strata of the mainland has caused some diversity of

opinion. Dr. Fitton and the older authors spoke of the upper

group only as Wealden and of the lower as Hastings Sand. By
the Geological Survey they were both included under the name
Wealden, but in 1856 Mr. Godwin Austin* stated that the Weald
Clay might he seen " to alternate with, and therefore to be

synchronous with, the marine Neocomian." Professor Judd f
also in 1871 stated that he looked upon "the great mass of

variegated strata containing only freshwater and terrestrial fossils

. . . . as the Wealden proper," and that the upper group

or Punfield Beds, as he called them, " may be regarded indif-

ferently either as the highest member of the Wealden in our

classification of terrestrial strata, or as a portion of the Neoco-
mian in our grouping of the marine series." This view of their

relations was suggested by the intermingling of brackish water

or marine forms such as Cardita, dwarfed oysters, and the estuarine

Vicarya with purely freshwater forms such as Paludina and Unio.

But unfortunately, the true base of the Lower Greensand not

having been then discovered at Punfield, a large part of this forma-

tion, with its highly characteristic fauna, was included in the

" Punfield Beds " of Professor Judd, with the result that the

fauna of these Punfield Beds was made up partly from the Lower
Greensand and jiartly from the Wealden.

This fact was first ascertained by Mr. MeyerJ in the years

1871-72. He observed that the Atherfield Clay with some of

its characteristic fossils occurred beneath the fossiliferous zone

from which many of the marine Punfield fossils had been obtained,

and that the characteristic cypridiferous shales Avith limestone

occurred beneath and nowhere above this marine band. His con-

clusions were strengthened by observations made by the Geologists'

Association§ in 1882, and have been fully confirmed by the exami-

nation that was undertaken for the purpose of the present Memoir.
The results and measurements obtained during this examination
will be incorporated in the following pages, but it may be stated

here that at Punfield, as in the Isle of Wight, the palreonto-

logical break between the Wealden and Lower Greensand is

complete, and is accompanied by evidence of considerable erosion

of the former.

The name of Punfield Beds, therefore, having been applied to

strata belonging to two distinct groups, will not be used here. But
at the same time it will be convenient to distinguish the beds for

which the name was intended from the vai'iegated Wealden type
which has been mentioned above. The name Upper Wealden
is scarcely suitable, for, though generally found at the top

of the Wealden formation, they appear also to be interstra-

* Quart. Journ. Geol. Soc, vol. xii. p. 66.

f Ibid., vol. xxvii. p. 207.

j Ibid., vol. xxviii. p. 243, and vol. xxix. p. 70.

§ Proc. Geol. Assoc, vol. vii. p. 388.
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tified at various horizons in it.^ On the other hand the most
striking characteristic of the beds is their ehaly character, as com-
pared with the almost structureless variegated clays, and the name
of Wealden Shales will perhaps be sufficiently distinctive.

The Wealden Beds rise from beneath the Lower Greensand in

Brixton and Sandown Bays, on the south-western and south-

eastern sides of the Island respectively. In both bays they rise

with a steep dip from beneath the rocks which compose the
central range of the Island. On receding from this central axis

of disturbance the angle of dip grows less, until the beds finally

assume a horizontal position, as may be seen near Brook, in Brixton
Bay, and in Sandown Bay at the point where the coast-line cuts

the Alluvium of Sandown Marsh. Still further south in each of

these bays a gentle southerly dip sets in, and the higher beds of

the Wealden series pass in succession below the beach. The
structure, therefore, is similar at each locality, namely, that of a

dome with a steep side to the north.

Beook and Compton Bay. {See Plates II. and III.)

The lowest beds displayed in the Island are those forming the

shore near Brook and at Sedmore Point, half a mile south-east

of Brook Chine.f At Sedmore Point a bed of sandstone forms the

foot of the cliff for about 400 yards. Above it are blue, purple,

and deep-]-ed marls, overlain about half-way up the cliff by an

impersistent bed of sandstone, with a gravelly band about

18 inches thick, made up of fragments of sandstone with

many small bones, at its base. Gyclas, Paludina, and Unio are

recorded by Fitton from this bed. The upper part of the cliff

consists of purple and blue marls, with light-coloured bands

containing much lio;nite.

Between this Point and Brook Chine the strata have slipped,

forming an undercliff, known as Roughland, along the whole

length of which (some 500 yards) there is no clear exposure of

rock in place, though the extent of the slip shows that the beds

must be chiefly clays. As we approach Brook Chine the section

becomes clear again. A greenish band may be seen to rise

westwards from beneath the beach, and to run along the upper

part of the cliff past Brook Chine to a small chine 180 yards

south of Brook Chine, where it descends once more to the beach.

This bed is easily traced by its colour, and by the fact that it is

crowded with large flattened masses of lignite, especially to the

south and west of Brook Chine. It shows that the strata form a

* Geology of the Weald (Geological Survey Memoir), and Drew, Quart. Journ.

Geol. Soc, vol. xvii. p. 283.

t The local name for the deep fissures or gullies, •which are termed chines in the

Isle of Wight, is derived from the Anglo-Saxon cinu, a cleft, AVyclif speaks of the

" chync of a ston--wall." So also, Spenser

—

<' Wlii.ru bytiug decpe, so deadly it imprest.

That quite it chyned his backc behind the sell."

—Faerie Queene, b. iv., canto 6, xiii.



6 GEOLOGY OF THE ISLE OF WIGHT.

gentle anticline, the centre being near Brook Chine, the deep-

red and variegated marls of which are perhaps the lowest rocks

seen in the Island.

The lignite bed described above appen.rs to pass out to sea

south of", and therefore below, a similar bed which is seen at Brook

Point, but the strata are so variable that it is impossible to speak

with certainty. The section at the Point shows upwards of

100 feet of red, purple, and blue clay with impersistent bands of

sandstone, underlain by 13 feet of grey clay, the lower part of

which contains numerous flattened masses of black shining

lignite. This lignite band rests upon a bed of hard sandstone, to

M'liich the Point owes its existence. It is a whitish or pale-grey

rock, about 6 feet thick, containing fragments of marl and clay,

and with iron-pyrites abundantly disseminated through its upper

part. It is irregularly stratified, and its surface is undulating

and covered with fucoidal and hollow vertical markings.

Below and partly imbedded in this rock lie the scattered trunks

of coniferous trees, known as the " Pine Raft.'' They were first

observed by Webster in 181 1,"^ but were more fully described by
Mantell in 1846.t The trunko lie prostrate in all directions,

broken up into cylindrical fragments. They are covered by thin

bark, now in the state of lignite, the wood having been con-

verted into a black or greyish calcareous stone,J with much iron

pyrites. Many of the trees still present traces of woody structure,

and the annular rings of growth are clearly perceptible ; but

they are traversed also by numerous threads of pyrites. The
trunks are generally of considerable magnitude, being from one
to three feet in diameter; two upwards of twenty feet in length,

and of such size as to indicate a height of forty or fifty feet when
entire, were noticed by Mantell.

The "Pine Raft " can be seen at low water only. During spring

tides it may be observed to rest on variegated marls, but all

attempts to trace it eastwards from Brook Point have failed, pro-
bably on account of its being of local development only. The
purple marls forming the cliff above it arc ai)parcntly the same
beds th;it have made the great slip of Rovighland, and the Pine
Raft, if it is continuous, should be found in the cliff near Sedmore
Point ; but though many large fragments of trunks are lying on the
beach, there is no bed in the cliff exactly corresponding to that of
Brook Point.

A'' suggested by Mantell, the trees were probably drifted from
a distance, in the same manner as the trunks, brought down by
the Mississippi at the present day, are deposited in large rafts

in the delta of that river. It is not to be expected, therefore, that

* En<!-lcfie1d's Isle of Wight. 1816.

t Qtiart. Journ. Geol. Soc., vol. ii. p. 91. 1846.

X Unlike the trunks in the dirt-beds of the Isle of Portland, which are sili-

eified. Professor Wn y pointed out the i)roba>)iIity " that the fossil forest imbedded
in the Weald Clay at Brook Point is impregnated with phosphoric acid, instead of
carbonic acid, as i* generally assumed." Joum. Boy. Agric. Soc. of England,
vol. ix. p. 82.
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the " Pine Raft " is of wide range, or that the horizon at which
it occurs should be recognisable when the trees are not present.

There is no evidence that any of the trees in this or any other

part of the Wealden series grew upon the spots where they are

now found.

In the cliffs of this neighbourhood there have been found also

the cones to which more special reference is made in the fossil

list on p. 258.

Mantell records also the occurrence of Clathraria Lyellii as a

pebble on the beach of Brook Bay.

The large freshwater shell, Unio imldensis, was first observed

by Mantell "in the sandy clay beds immediately above the fossil

forest " {op. cit., p. 94). It occurs also in some hard irony con-

cretions, which have fallen to the beach on the west side of

Sedinore Point.

Fig. 4. A large nnmber of reptilian bones

Unio valdensis, Mant. ^^"^^ has been obtained from the cliffs.

Those on which the species Iguanodon
Seelyi was founded were obtained by Mr.
Hulke in the small chine 180 yards
south of Brook Chine.^ Oiniithopsis

Hulkci also occurred in Brook Bay, and
footprints, believed to be those of an
Iguanodon, have been found 600 yards

to the west of Brook Point, and near

Sedmore Point by Mr. Beckles.t The prints occurred as casts,

attached to a thin bed of hard sandrock on the shore at low
water. For further information on the fossils the reader is

referred to the list on p. 258.

As we proceed from Brook either westwards to Compton or

eastwards to Atherfield, an ascending section in the same beds is

provided in the cUff, the distance to be travelled in the former

case before reaching the top of the Wealden beds being less on
account of the greater steepness of the dip. We will first examine
the cliffs westwards, as far as the great slip which marks the

position of the Atherfield Clay (Plate II.).

On rounding the Point we find the cliff composed principally

of red and purple marls for a distance of about 700 yards, the

thickness of strata amounting; to 439 feet. In the marls there

occur beds of sandstone often conspicuous from their whiteness,

and a few green bands containing lignite. Passing over some
thin and impersistent sandstones near the Point, we meet the first

noteworthy bed 170 yards further west, where there is seen in

the upper part of the clift' a grey clay packed with lignite, resting

on a white sandstone 5 feet thick, but thinning away westwards.

This is overlain by purple and variegated clays, and 100 yards

westwards a second bed of white sand-rock, 7 feet thick, succeeds.

A third bed, 16 feet thick, is seen on the east side, and a fourth,

* Quart. Journ. Geol. Soc, vol. xxxviii. p. 135. 1882.

t Ibid., ol. xviii. p. 443. 1862.
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9 feet thick, on the west side of Shippard's* or Compton Grange

C'hine, the last-mentioned rock being of a pinkish hue from the

abundance of grains of pink quartz in it. At 190 yards distance

from this chine we see the purple strata pass up into characteristic

blue Wealden Shales with abundant Cyrena, Paludina, Cyprids,

fish-remains, and fragments of ferns. These blue shales, which,

like the Cowleaze beds, are iuterstratified with sands in the lower

part, are about 222 feet thick, and are fully exposed up to and

in a small chine 350 yards west of Compton Grange Chine, but

beyond this they have been disturbed by slipping. They seem,

however, to be succeeded by red marls at a point in the top of the

cliff 50 yards west of the small chine, whether by a fault or natural

superposition will be discussed subsequently.

Continuing along the top of the cliff, where the strata are

in place, Ave see a thickness of 193 feet of purple marls with

irregular white sand-beds and with three beds of grey or white

clay and sand with lignite, the highest and lowest containing

large tree trunks in addition to a great abundance of small

fragments of wood.

These variegated strata pass up into blue shales and sandstones

jvith bands of ironstone, which in the exposed parts have

weathered into a cinder-like rock. About 27 feet of these blue

deposits are seen in place, and they are followed by blue paper-

shales with Cypris and slabs of Cyrena limestone with fish-bones,

seen- only in slips, but estimated to have a thickness of 65 feet.

These are overlain by the Lower Greensand.

The question now arises whether the blue shales last described

are the same beds as those near Compton Grange, the strata being

repeated by a strike fault with a downthrow to the south ; or

whether there are two horizons at which this type of the Wealden
eeries makes its appearance in the Isle of Wight, as on the mainland.

It is in favour of the theory of a fault, that neither at Atherfield

5 miles distant^ nor at Sandown ] 5 miles distant, nor at Punfield

20 miles to the west, can more than one group of shales of this

type be seen, and that only at the top of the Wealden series.

The thickness also of the beds visible between Brook Point and
the top of the lower blue shales is much the same as that between
Brook Point and the top of the Wealden Shales of Shepherd's

Chine, namely, at the former locality 676 feet, of which 454
are variegated, and in the latter 754 feet, of which 562 are

variegated. The blue shales, moreover, strongly resemble the

beds of Cowleaze and Shepherd's Chines.

But on the other hand, the differences in the two sections of

Compton Bay are so great, though only a quarter of a mile

apart, that even allowing for the variability of Wealden strata,

it is difficult to suppose that the same set of strata appears in

each. The variegated beds of the upper part are characterised

by an abundance of lignite associated with white clays ; in those

below lignite is scarce, but several bands of sand-rock stand out

* Not to be coufoundcfl with Shepherd's Chine, nc;ir Atherfield.
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conspicuously. In the uppermost blue beds the sojidstones,

except close to the base, are not prominent ; in the lower they

form a marked feature. The thickness, moreover, of the lower
set reaches 222 feet, that of the upper only about 92 feet,

while, lastly, fosiils occur abundantly close to the base of the

lower set of blue shales, but have not been found in the 27 feet

of the upper set which are clearly exposed. The evidence is

therefore rather more in favour of there being two horizons in the

Wealden series of Compton Bay, at which fossiliferous shales occur.

Which of the two sets of shales should be compared with the

Wealden Shales of Shepherd's Chine remains doubtful. If

we correlate the lower set with the shales of Shepherd's Chine,

we have nothing to represent the upper 285 feet of Wealden
Beds of Compton Bay. But no evidence can be found of so

great an erosion of the Wealden Beds as the absence of the strata

in question would seem to imply. We may more probably view
the lower shales of Compton Bay as a local intercalation of

this Wealden type among the variegated beds.

Before leaving Compton Bay we will refer briefly to the

section of the Wealden Beds at Punfield, on the coast of

Dorsetshire, already referred to. The Wealden Shales at that

locality form a well-marked subdivision at the top of the Wealden
group. They have a total thickness of 34^ feet, cypridiferous

paper-shales, hard limestone with Ci/rena and Paludina, and some
thin bands of sandstone being interstratified with them. Down-
wards they pass into white sandstone, grey clays with white sands
or brown sandstone, and so into red marls. About 200 feet below
them lie white clays and sands, with much lignite and con-

cretionary lumps containing JJnio valdensis. The total thickness

of the variegated beds of the Wealden, near Punfield, has been
estimated by various observers at 1,500 to 2,000 feet.

Descending Section of the Wealden Bedsfrom Compton Bay to

Brooh Point. {See Plates II. and III.)

Ft. In.
Perna Bed (Compton Bay).

fBeds seen only in land-slips, consisting of Cyprid shales witli

I

a hard band, containing numerous fish-remains in the
g*

I
upper part, bands of limestone and ironstone ; estimated at

"S Blue and grey clay and sand . - - . .

02
I
Sand ---....

c <( Blue shale -------
a White sand and grit---.-,

Ochry band (cinder-bed) passing into a solid ironstone where
less weathered ---...

Blue shale -----..
Cinder-bed, as above----».
Grey clay, with large trunks of trees - - .

Purple marls----.-.
"White sandstone and clay with lignite - « .

Pur})le marls with sand-beds, about - - - .

Fine white sand -...,
Pale purple clay -.-...

65
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Ft. In.

White clay, crammed with great masses of lignite and trunks
of trees - - - - - - -50

Yellow and white clay, passing down - - -GO
Purple marls, about - - - - - - 35
White sandy clay, with bones - - - -60
Deep red marls, about - - - - - 12
Here there is possibly a large fault, repeating the Wealden

Shales of Compton Bay (see p. 8).

Blue shales, not well seen, about - - - - 20
Shales, seen in the west bank of a small chine - • 21

Paper shale, with Cvprids - - - - - 8
Cyrena limestone - - - - - -02
Shales with lines of sand, Cyprids here and there - - 12

Paper shales with Cyprids - - - - - 2 6

Cyrena limestone - - - - - - 1-2
Paper shales with Cyprids (in the east bank of the small

chine mentioned above) - - - - - 14
Shales, not well seen - - - - - -25
Shale, with lines of sand and grit containing ferns (rises

from below the beach on the east side of the small chine) - 51 6

Yellow and white sand-rock, with large grains of pinkish
quartz - - - - - - -50

Blue shale 3

Sand-rock, as above - - - - - - 12 6

Blue shale, with thin ironstone in the lower part - - 5 4
Coarse grit, with grains of pink quartz "]

Shale parting - - - '
f

' " - 2 10
Sandstone - - - - J

Blue shale -- ----07
Ironstone, with Unio, Cyrena, Paludina, Cyprids, and "Beef" 6

Blue shale - - - - - - -66
Fine ochry and dusky sand - - - • - 1

Fine white sand-rock - - - - - -26
Shales, with Paludina and Cyprids - - - - 5 6

Lenticular ironstone - - - - - - 0-4
Sandy shales, with ferns - - - - - 5
Shale - - - - - - - 6

Shales, full of Cyrena and Paludina - - - - 3
Sandstone, with lignite - - -

,
- - 6

White sandy clay - - - - - - 1 6

Blue marly clay, Avith large concretions and obscure fossils - 3 6

White and blue marly clay - - - - - 2
Pale variegated marl - - - - - - 5 6

White sandstone, with irregular top - - - - 3
Purple marls, estimated at - - - - - 78
White sandstone, containing an abundance of grains of pink

quartz (crops out west of Compton Grange Chine) - 9

Red, purple, and green marls of Compton Grange Chine - 78
White sandstone (east of Compton Grange Chine) - - 16

Variegated marl - - - - - - 30
Red sandstone - - - - - 2 to 40
Greyish blue marl - - - - - -10
White sandstone - - - - - -70
Purple marls - - - - - - -64
White band - - - -

.
- - - I

Purple marls - - - - - - -40
Grey clay packed with lignite - - - - 2
White sandstone, thickening eastwards - - to 5
Purple marls - - - - - - - 36
Red sandstone and marl, thinning out east at Brook Point - 6

Purple marls - - - - - -410
Red marls - - - - - - -12
Grey sandstone - - - - - to 2
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Ft. In.

Grey sandy clay - - - - - -7
Ditto with much lignite (seen in Brook Point) - 6

Current-bedded white sandstone, with much pyrites in the

upper part (forms the foot of Brook Point) - -5 0+
The " Pine-raft"; numerous trunks embedded in sandstone.

Variegated marls, seen in the fore-shore.

Brook to Atherfield.

We will now return to Sedmore Point, where we commenced
the description of the series, and follow the coast eastwards. It

will be remembered that the above beds described again come
into view, but with a gentle and nearly uniform dip, at first a
little north of enst, subsequently a little south of east.

The sandstone with 1^ feet of conglomerate at its base, which
first appears half way up the cliff at Sedmore Poiut, thickens
eastwards and runs for a distance of nearly a mile, before ifc

finally descends to the beach 500 yards west of Chilton Chine.
There also it presents at its base H-2 feet of a gravel, composed
of pebbles of sandstone with many small bones, thouo-h this

conglomeratic band does not continue through the whole distance.

Below this sandstone lie deep-red marls, and above it come red and
green marls as at Sedmore Point. The latter may be well seen in

Chilton Chine. They contain lenticular harder bands with potato-

shaped calcareous concretions, and a little lignite. Another bed of
sandstone comes in at the top of the cliff 250 yards east of the

Chine, and descends to the beach about midway between Chilton
and Grange Cliines. This bed likewise has a gravelly con-
glomerate, about 6 inches thick, at its base. It contains quartz
pebbles, small bones, and rounded pieces of wood similar to those
composing the " pine-raft." It is much current-bedded, and of
variable thickness, reaching sometimes as much as seven feet.

Near Chilton Chine the vertebral centrum of Eucamerotus,
Hulke {Ornithojnis, Seeley), which has been described by Mr.
Hulke,"^ was found, but from which bed is not known. Mantell
records that bones were collected in 1829 near Bull-face Ledge
also.t

Grange Chine has been excavated in deep-red and green marls,

the green beds containing much lignite. On the east side and
near the top of the chine a conspicuous black band two feet

thick contains abundance of lignite, many fragments of bones,

and Unio valdejisis in some brown irony concretions. The bed
descends to the beach 200 yards west of Ship Ledge, and the
cliffs above it consist of red and green marls with several bands
of hard sandstone, liable to rapid variations in thickness.

It may be observed here that the whole of the Wealden strata

of the Isle of Wight are extremely irregular, and that the thick

beds of sandstone which form conspicuous objects in the cliffs

* Quart. Journ, Geol. Soc, vol. xxxv. p. 752. 1879.

t Geological Excursions round the Isle ofWight. 3rd Ed., p. 226.
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occasionally thin out rapidly, even within short distances. This

may be observed in the case of the bed of greenish sandstone

seen in the cliff near Barnes Chine, which is reduced to a

thickness of 3 feet where it reaches the shore.

Fig. 5.

Sketch of Wealden Beds hetiveen Brixton Chine and Barnes Chine.

A. Variegated Marls.

B.B. Sandstones.

c.c. Ked and purple Marls.

The skull of Vcctisaurus valdcnsis, a Wealden Dinosaur, was
found by Mr. Hulke lying on the cliff-foot, 300 yards east of the

flagstafE near Brixton (Grange) Chine.*

Barnes Chine presents a section of red and mottled blue marls.

At the top of the eastern bank of the chine, a bone-bed, containing

also much lignite, Avas observed by J. Khodes, the fossil

collector to the Survey.

We have now passed over a thickness of 562 feet of strata, and

at a point on the beach about 30 yards west of Cowleaze Chine

we reach the junction of the variegated beds and the Wealden
Shales. The nature of the junction may be gathered from the

following section which commences with the thick sandstone so

conspicuous in the chine and the long dip-slope of Barnes High.

The details were obtained from various points in the cliff below

this hill. The section of the same beds as seen at Cowleaze Chine

is given on p. 15.

* Quart. Journ. Gcol. Soc, vol. xxxv. p. 421. 1879.
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The uppermost bed of Vicarya) at one foot below the base of
the Lower Greensand, contains a Cyprid, not previously noticed,

and now described by Prof. Rupert Jones as Cypris corniyera

(Fig. 6, 1). In the same pieces of shale with it there occur
Metacypris Fittoni, and fish-bones.* Another new ostracod,

described by Prof Rupert Jones {pp. cit.) under the name Candona
Mantelli (Fig. 6, 2), occurs at 80-84 feet below the Perna Bed
in the cliff between k^hepherd's Chine and Atherfield Point. It

is associated with Metacypris Fittoni (Mantell), small ; Cypridea
spinigera (Sow.), young individuals ; Cypridea tuherculata (Sow.)

;

Cypridea valdensis (Fitton) ; Cyrena ; and Paludina.

Fig. 6.

Cypris cornigera, Jones, and Candona Mantelli, Jones.

2a.

la.

16.

\c.

Ciipi\

cornit/era, -^

Jones.
I

rFiG.

Candona
Mantelli

Jones

na r -p^^

Hi, J ^'^^

2b.

la. A right valve of a young individual.

lb. A light valve of medium growth.

If. A long and low (narrow) variety ; right valve.

Id. A short and high (broad) variety ; left valve.

le. The largest specimen ; outline of left valve.

]/. The largest specimen ; outline of edge-view of carapace.

Outline of a right valve. (Anterior end placed upwards.)

Outline of the end view of the valve.

Magnified 20 diam. ; drawn by Mi-. C. D. Sherborn, F.G.S.

Descending Section of the Wealden Bedsfrom Atherfield to near

Brook {Sec Plates II. and III.)

Ft. In.

Perna Bed (Atherfield Point).

f Shales, with bands of Vicarya, 1 foot and 12 feet from the

I

top, and Cyprids in the lower part - - - 15

I

" Beef-bed " 2
Shales with Cyprids - - - - - -81
Shales - - - - - -(iO

Geol. May. for 1888, p. 535.
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Pale blue ironstone, with Vicarya, Ostreu, &c. abundant
Shales -----..
Band, with Cyprids and fish-remains - . .

Shales, with impersistent ironstone - - . .

Lenticular sand and sandy shale - - . Q
Shale, with fish remains at the base....
Shale, with impersistent bands of ironstone, and bands of

sand with ferns ; Cyprids abundant in lower part -

Shales ... . _ .

Dark limestone weathering red . _ . .

Shales, with Candona Mantelli, Jones ...
Shales, with a band containing Unio, Paludina, and Cyprids

near the middle, and sandy beds, containing ferns, in the
lower part----.-_

Sandstone of Cowleaze Chine and Barnes High, massive, with
bands of Cyrena --.-..

Sandstone of Cowleaze Chine and Barnes High, thin-bedded.
with shale--.._-.

Blue shales,* with Unio and Paludina in the top, and Cyrena
and Paludina near the bottom ....

"White sand and clay* - - - . .

White rock --.-.-.
Red sand, with bones {Hypsilophodon Bed) - - .

Red and mottled marls, rocky and ripple-marked at the top -

"White and yellow sand, with fragments and large trunks of
lignite, passing westwards into sandstone, and splitting up
and dying away before reaching the top of the cliff -

Pale blue clay, becoming purple downwards - - .

Hard green bed, containing lignite and bones (seen in the top
of Barnes ChineJ - - - . _

Deep-red marls
Purple and mottled marls - - . .

Sandstone, with clayey beds (crosses Barnes Chine) •

Deep-red marls, purple below - . .

Conglomeratic grit, with an occasional pebble of quartzite, or
of sandstone - - . . .

Pale mottled clay - . - . .

Green and white clays, with lignite - - .

Purple mottled marls - - _ .

Deep-red marls • - - . .

"White sandy bed - - . . .

Pale purple and mottled marls ...
Fine white sandstone (crosses the bottom of Ship Chine)
Mottled marls - . . _ .

Black bed of Brixton Chine ; hgnite, bones, Unio valdensis
"White sandy marl - - . . .

Mottled red marls of Brixton Chine, with a lignite bed near
the middle------

Green sandy bed, with bones - - - -

Red and white sandstone in beds of 1 to 3 feet, with partings
of marl, and pockets containing shale and sandstone frag-
ments; a band of gravel of sandstone fragments, 3 inches
thick, at the base, with fragments of bones

Mottled marls - - . . .

Pebbly band, lignite and pebbles of sandstone (top of east
bank of Chilton Chine) - . . .

Red and mottled marls - - . .

Current- bedded sandstone (near the bottom of Chilton Chine
about ----...

Ft. in.

2-3
4 3

Oi
9 6

to 1

1 6

35
14

0^
9

40

8

13

19

2 6
2 6
3

44

9

29

2
6

35
13

28 6

3
14 6
3
9

13

3
21
4

25 6
2 6
3

94
2

17
49

2
23

12

* These beds give a slightly differents tction in passing from Cowleaze Chine
Barnes High. See p. 13.
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18 GEOLOGY or THE ISLE OF WIGHT.

CHAPTER III.

LOWER GREENSAND OR UPPER NEOCOMIAN.

Introduction.

This formation occupies the greater part of the southern or

Cretaceous area of the Isle of Wight, and forms important escarp-

ments, such as that which runs from Corapton Bay by Brook,

Mottistone, and Brixton, or the succession of bold shoulders which
dominate the upper parts of the Medina and Yar valleys, and on

one of which Godshill is situated. But the most complete sections

are to be obtained in the four coast-sections of Compton Bay,
Atherfield, Shanklin, and Redcliff at the east end of Sandown
Bay.

At Redcliff the thickness of the Lower Greensand is about

600 feet ; at Atherfield it has increased to over 800, but at

Compton Bay, about 16 miles west of Bedcliff, the thickness is

reduced to 399 feet. Lastly, at Punfield, 20 miles west of

Compton Bay, it is no more than 198 feet. It would seem then

that the direction in which the strata thicken most rapidly lies a

little east of south.

The Lower Greensand of Atherfield was made the subject of

the most exhaustive examination by Dr. Fitton in the years

1824-47. The results of his work were embodied in a laro-e

number of papers, but chiefly in a paper read before the Geological

Society in 1845.*" Not only was the thickness at Atherfield found
to be greater than elsewhere in the Island, but fossils were very
much more abundant. The rich collection made by Dr. Fitton
showed that the fauna of the Lower Greensand was both distinct

from that of the Upper Cretaceous Rocks above, and possessed
nothing in common with the Wealden Shales below, there being in

fact a complete palseontological break at the base of the formation.

This is the more noticeable in that the lower beds of the Lower
Greensand are, like the Wealden Shales, of a clayey character.

Later observations have shown that this complete contrast in

the fauna was caused by an abrupt change in the physical geo-
graphy of the area in which the Lower Greensand was distributed,

and was preceded by some erosion of the Wealden Beds. The
abruptness of the change is indicated by the following evidence:

—

(L) The division of the Lower Greensand from the Wealden
Shales is everywhere absolutely sharp, so much so that
the two can be cleanly separated by a knife-blade.

* Quart. Journ. Geol. Sue, vol. iii. p. 289. 1847. Kefereuccs to his other
papers will bo found in the Bibliography at the end of this book.

I
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(2.) The base of the Lower Greensand is a thin line of coarse
grit, containing rolled fragments of fossils (Ammo-
nites and other marine forms) which must have been
derived from some marine heds, ex|)o>ed outside tl e

limits of the freshwater Wealden Bed^, together with
an occasional pebble of sandstone lai-ger in size, nnd
resembling the sandstones which are interstratified in

the Wealden Beds. There are also in this grit numerous
broken bones, teeth, and scales of fish, and at Atherfield
it contains fragments of Vicarya stromhiformis, the

gasteropod which is so abundant in the top of the
Wealden Shales at this spot. The fragments occur only
in the grit, which is about three quarters of an inch

thick, and have doubtless been washed out of the sur-

face of the Wealden Shales. At Punfield this grit has

yielded a well-rounded pebble of white sihcified wood,
precisely similar to the wood in the Lower Purbeck
Beds.

(3.) The Wealden Shales, where the junction is exposed, often

present the appearance of having been disturbed and
broken up for a distance of a foot or two below the base

of the Lower Greensand.

(4.) In Wiltshire the Lower Greensand overlaps the Wealden
Beds so rapidly as to indicate an actual unconformity.*

As a result of this overlap it passes westwards on the

Upper Oolites, a fict which provides a clue to the

source of the rolled fossils of marine species, which

occur as pebbles at the base of the Perna Bed in the Isle

of Wight.

As far as the Isle of Wight is concerned, however, there is

not sufficient evidence to establish an unconformity between the

Lower Greensand and Wealden Beds. That the bedding of the

two is strictly parallel is proved by the persistence of the Wealden
Shales at the top of this formation, not only in the Isle of Wight,

but both to the east and west on the main-land. The change of

sediment is such as might have been produced by the sudden con-

version of a partially land-locked estuary or lake into a bay open

to the sea, whether by subsidence or by the washing away of a

barrier.

On this theory we must suppose that a Lower Greensand sea

with its* proper fauna was in existence at the time when the

Wealden Shales were still being deposited in the land-locked area.

This supposition is in accordance with the sequence observed in the

north of England. For the Upper Neocomian deposits of Yorkshire,

as shown by Professor Judd, contain the same fauna as the lowest

of the Isle of Wight Neocomian beds, namely, the Atherfield

Clay. We are thus compelled to suppose the Middle and Lower

* Geology of England and Wales, by H. B. Woodward, 2nd Ed. 1887, pp. 352,

354,375.

B 2
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Neocomlan strata of the north to have been conteraporaneous with a

part of the Wealden Beds of the south, the one having been depo-

sited in an area open to the sea, the other in a basin that remained

hmd-locked until a later part of the Neocomian period. The
history of the great freshwater deposits, of which in the Isle of

Wight we have only the upper part, is beyond the scope of this

Memoir, and will be treated more fully in the General Memoir on

the Cretaceous Rocks.

The Lower Greensand of the Isle of Wight is divisible into four

groups, capable of being traced throughout. But at Atherfiekl,

where they are most fully developed, Fitton made six principal

divisions and sixteen minor groups. In the following table

Fitton's groups are compared with those adopted in this Memoir,

and with those in use in the Weald of Kent and Sussex.

The only point in which a material difference between the two
classifications exists, occurs in Fitton's Division F. A portion of

this has now been separated under the name of Oarstone, while

the lower part of it is grou})ed with E., to which it is lithologically

allied, under the name of Sand-rock Series. The lowest member
of Fitton's Group XV., a thick bed of clay, is taken as the top of

the Ferruginous Sands, in consequence of the similarity of the

deposit to a band of shale wliich forms the top of the Sandgate

Beds at Pulborough.* The Perna Bed, though palieontologically

of the greatest interest, is too thin to be separately map])ed. The
names used have been adopted as far as possible from those who
first investigated the beds.

The term Shanklin Sands was pi'oposed by Fittonf for the

whole of the Lower Greensand to avoid confusion between this

formation and the Upper Greensand, and was used in this sense

by Martin. But subsequently the name became restricted to the

up{)er beds of the Lower Greensand, and having been made to

include a varying proportion of the deposit by various authors,

and its original meaning, as intended by its author, having been

lost, it has been thought better to abandon it. The name Vectine,

also proposed by Fitton, and subsequently modified into Vectian

by Mr. Jvd?es-Browne,t has never come into general use. {See

also p. 2 on the use of Vectian for the Fluvio-Marine Series.)

Geological Geological

Fitton, 1845. Survey, 188/. Survey.

(Atherfield.) (Isle of Wight.) (S.E.England.)

XVI. Various sands and clays

F
XV. Upper clays and sandrock

EJ

>--<

Carstone.

Sand-rock

Series. _^

Folkestone

Beds.

* Geology of the Weald (Geological Survey Memoir), p. 13G.

t Ann. Phil., 2, viii. p. 461.

X Geol. Moif. for 1885, p. 208.
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Fitton, 1845.

(Atherfield.)

XIV. Ferruginous beds of

Blackgang Chine
XIII. Sands of Walpen

Undercliff -

XII. Foliated clay and sand
XI. Cliff-end sands

X. Second Gryph^ea bed -

IX. Walpen and Ladder
sands

VIII. Upper Crioceras group
VII. Walpen clay and sands

VI. Lower Crioceras group
V, Scaphites group

IV. Lower Gryphsea bed -

III. The Crackers -

II. The Atherfield Clay -

I. Perna Mulleti bed

Geological

Survey, 1887.

(Isle of" Wight.)

Geological

Survey.
(S.E. England.)

^D
>
Ferruginous

Sands.

r Sandgate
\Beds.
Hythe Beds.

CJ
B\ Atherfield

A J Clay.

Atherfield

Clay.

These divisions pass one up into the other, without any sharp

line of demarcation, except in the case of the Sand-rock Series

and the Carstone. Here the boundary is rather more sharply

defined, and can be followed with little difficulty through the

central parts of the Island. The Carstone everywhere passes up

into the Gault.

In descrlblno; the Lower Greeusand it will be convenient to take

the localities in order from west to east as before, commencing with

Compton Bay.

CoMPTON Bay.

The base of the Lower Greensand in Compton Bay is not seen

in situ in consequence of a great slip of Atherfield Clay and of

the upper Wealden beds described on p. 8. It is not difficult,

however, to find among the ruins masses which show the junction

as clearly as if it Avere in place. The following details were noted

in a fallen mass :

—

Ft. In.

Atherfield Clay

Perna Bed

Wealden Shales

Clay, mottled red and grey.

{Calcareous and ferruginous

grit, with Modiola, &c.

Green sandy clay

- Blue paper-shale, broken up

into a breccia for a distance

of about 1 foot below the

base of the Lower Green-

sand _ - - -f
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In every case where the junction was exposed, the same

brecciated appearance in the surface of the Wealden Beds was

observable, sometimes extending to a depth of 2 feet into the

Wealden. There can be little doubt that it indicates that a

certain amount of erosion of these beds took place before the

Lower Greensnnd was deposited. In addition to the particles of

quartz which give to the Perna Bed its gritty character, there

are in it small rolled phosphatic nodules.

The Atherfield Clay, excepting the top beds, can be seen only

as a flowing mass of pale-blue clay, with phosphatic concretions.

Its thickness consequently is difficult to determine, but so far as

can be judged it is like the other beds considerably thinner than

at Atherfield, and may be estimated at about 60 feet.

The succeeding beds are clearly exposed, and are shown in

descending order in the following detailed section :

—

Compton Bay.
Vt. In.

Carstone,

Gft.

Sand-rock
Series,

81 ft. 6 ins.

S

10

56

Brown sand, with .'j-inch pebble-band at the base,

containing rounded quartzite pebbles up to

f inch in diameter, some phosphatic pebbles, and
many pieces of wood. Cylindrical ])hosphatic

nodules also occur - - - -CO
fBkieclay- - - - - - 2 6

Pebble-band with quartzites, &c., 0-3 inch -H

Grey and greenish sand, with a layer of pyritised

wood 82 feet from the top, and scattered frag- ^13
ments near the top, about 12^ feet - -

|

Pebble-band, as above, 6 inches - - -J
Bright-yellow sand, with an irony seam at the

base --....
Clean white sand and blue clay, interbedded in

wavy laminae, and giving out copious chaly-

beate springs (" foliated series ")

"Clayey grit, weathering green, with a band of

quartzite pebbles, 5 inches thick, at the base -

White sand like gannister ...
Dark sand and clay intermixed, with much vege-

table matter in the upper part, and looking
like a rootlet-bed* - . . _

Band of small quartzite pebbles . . -

Sand like gannister . - . .

Very black and sooty-looking sand or silt

Lighter do. striped

Band of soft yellow rolled phosphatic nodules,
with some quartzites . - . -

Lighter coloured and striped " sooty " sand, with
many small soft yellow phosphate pebbles near
the base .....

" Foliated " sand and clay as above, passing

down into paper-shale . - - -

fVery green gritty sand, with hard pale-yellow

phosphates, some cylindrical, some rounded
Brown sandstone ....

251 ft. 64 ins. |
Green grit as above ....Ferruginous

Sands

26
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Brown sandstone • - - -

Green and grey silt.y sand, with fucoidal markings

Brown sandstone _ . . -

Green and grey silty sand, with fucoidal markings

Brown sandstone, with small pebbles and pieces

of lignite scattered throughout; an imper-

sistent band of silty sand in the middle

Green silty sand, passing down -
- -

Clay
Brown and red grit, made up largely of rounded

grains coated by iron oxide ; forms the clifl:

east of Compton Chine ...
Yellow sand, much fretted by the weather in the

upper part . . - - -

Pale-green sandy clay, with light-grey nodules

I containing fossils, and passing down into

I Yellow sand, clayey in parts

j Grey silty sand, with bands of soft yellow Band-

it
stone below - - - - -

AtherfieUn
p^jg_^^j^jg clay with Perna Bed at the base; esti-

60f[; J
^^''^'' ....

The precise correlation of the beds in this section with those

of Atherfiekl is impossible. As will be seen subsequently, the

beds are not only very much thinner, but have changed their

Ft.
1

1

1

2
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characters. Fossils are also comparatively scarce in Corapton

Bay. Dr. Fittou identified a " mass of brownish clay and sand
"

which lies next above the Atherfield Clay, as the Lower Lobster

Bed, or the lowest part of the Crackers sub-division of Atherfield,

and a prominent portion in the lower part of the brown and red

grit as the Lower Gryphaea bed of Atherfield.

The upper beds present a general resemblance to those which
form the upper part of Blackgang Chine, though they are very

much thinner, and contain none of the bands of sand-rock which
form so distinctive a feature in that chine. The abundance of

water strongly impregnated with sulphate of iron, which issues

from them, is a noticeable feature. As will be seen, the chalybeate

spring near Blackgang issues from the same beds. The annexed
wood-cut (Fig. 7) represents the general arrangement and
appearance of these upper beds in the cliflf.

Atheiifield.

The Lower Greensand here attains a greater development than
in any other part of the Isle of Wight, and has yielded a rich

suite of fossils. Its thickness has been variously estimated at

808 feet by Dr. Fitton, at 833 feet by Ibbetson and Forbes,* and
at 752 feet 11 inches by Mr, Simms. The description of it will

be taken from west to east, that is in ascending order of the

strata.

The Atherjield Clay and Perna Bed.

After leaving Compton Bay the Perna Bed is not seen again

till we reach Cowleaze Chine. It is here well exposed under the

Fig. 8.

Perna Mulleti, Desh.

* The thickness given by these authors is 843, hut the total ohtained hy adding
up the figures given iu their table is only 833.
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bridge by which the military road crosses the chine. It re-

appears in the top of the cHff 300 yards south of the chine, and

slants down thence to the beach 150 yards east of Atherfield

Point, the dip, as calculated from the heights and distances on
the Ordnance Map, being 1 in 24, or about 2^°.

The section of this bed in the cliff is frequently obscured by
the slipping of the Atherfield Clay, but is now (1887) admirably

exposed 250 yards north-west of the point.

Section of the Perna Bed near Atherfield Point.

Ft. In.

rCalcareous and ferruginous stone, with many

I

fossils - - - - - 2 6

Perna Bed J ^^^^ fossiliferous clay, based by a gritty seam

J
with phosphatic nodules and fish-remains.

I
Panopcea occurs in the clay in the position of

t growth - - - - - 2 7

Wealden Shales (see p. 14).

5 1

The brecciation of the top bed of the Wealden, which has

been described at Compton Bay, is not observable here, but the

line of demarcation between the blue purely argillaceous shale,

with its numei'ous bands of fresh or brackish water shells, to the

rather sandy clay with numerous marine forms, is sufficiently

striking. The gritty base of the clay, moreover, points to some
erosion having taken place. The grit varies in thickness rapidly,

and is sometimes absent. Dr. Fitton, in allusion to it, remarked

that "the remains of fishes, chiefly teeth and small fragments of

Fig. 9

Exogyra sinuata, Sow.

bones, are mixed with coarse quartzose gravel at the bottom of
this bed [the Lower Perna Bed] ; and occurring thus immediately
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over the Wealden, or even in contact with it, it is not unreason-

able to suppose that the fish were killed by the change from fresh

water to sult.""^ Remains of fishes were identified by Sir Philip

Egerton, and a small Saurian phalanx by Professor Owen.

The Perna Bed was so named by Dr. Fitton in consequence of

its containing great numbers of Perna Mulleti, Desh. (Fig. 8),

which has not been found in any of the other beds. Exogyra
(^Gryphcea) sinuata also occurs in abundance and of a large size.

The rest of the fossils will be found distinguished in the fossil

list on p. 261.

The Atherfieltl Clay, which was also named by Dr. Fitton, is

of a pale-blue colour, and, unlike the Wealden Shales, is devoid

of lamination ; it contains numerous flat concretionary nodules.

" Among the fossils the most common in the lower portion is

Pinna rohinaldina, d'Orb. Ammonites are not unfrequent ; and

the remains of a turtle . . . were obtained here." (Fitton,

op. cit, p. 296.) The thickness of the Atherfield Glaj'- is about

60 feet, according to Fitton, but 99 feet according to Ibbetson

and Forbes, who include the Lower Lobster Bed in the sub-

division .

The Lower Lobster Bed is an impure fuller's earth, abounding

in remains of Meyeria (Astacus), from which fossil it takes its

name. It is now grouped with the Atherfield Clay on purely

lithological grounds, the natural base of the ferruginous sands

which constitute the overlying group occurring above and not

below the Lower Lobster Bed. The thickness of the bed is 25

feet 6 inches according to Fitton, 29 feet according to Ibbetson

and Forbes.

The Ferruginous Sands.

This division of the Lower Greensand attains a thickness at

Atherfield of about 520 feet by Fitton's measurements, or 5u8 by

those of Ibbetson and Forbes.

The lowest bed of the group, bed No. 5 of Fitton, and named
by him the Crackers, from the noise made by the waves in the

slight rocky prominence formed by the rock, consists of coarse

grey or brown sand, about 20 feet in total thickness. It contains

two layers of ferruginous and calcareous concretionary masses,

abounding in fossils. Some of the masses in the lower layer

"are 6 or 7 feet long, and a foot to 18 inches in thickness, and

almost composed of Gcrvillia ancejys (ariculoides), with Trigonia

dcedalea, Ammonites Desltayesii, fcc." (Fitton, oj). cit., p. 298.)

In the upper layer Dr. Fitton noted coniferous wood bored by

Teredo, and in the upjier part of the sand, TJietis, a large Astacus,

and Anunonitcs Deshaycsii. " In the lower part, great numbers

of Panopcea {Myacites) plicata, Sow., are found in it standing

* (juart. .Jonrn. Gcol. Soc, vol. iii. p. 294 (1847).



LOWER GREENSAND. 27

obliquely upwards." Pinna occurs also in clusters. The promi-

nence formed by this rock will be found at the foot of the cliiF,

600 yards east of the Coastguard Station.

Fig. 10.

Panopcea plicata, Sow.

The overlying set of beds (forming the upper part of Fitton's

Crackers Group, Nos. 6-10) embraces a thickness of about 40
feet. It consists of brown clay, 16 cr 17 feet thick, in the lower
part, and of clay mixed with sand in the upper part. The beds

are fossiliferous throughout, and are known as the Upper Lobster

Beds, from the occurrence in them of remains of Meyeria {Astacus)

vectensis.

Fig. 11.

Gervillia anceps, Desh.

Group IV., or the Lower Gryphasa [Exogyra] Group of Fitton,

hns at its base a bed of rust-coloured sand about 21 feet thick.

This is overlain by two feet of sand containing Gervillia (Perna)

alcpformis, but chiefly remarkable for the great abundance of

Terebratiila sella, Soav., which, though ranging Irom the base of

the Lower Greensand to the top of the Ferruginous Sands
(Group XIV. of Fitton), is nowhere so numerous as here.
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The bed with. Exogyra sinuata, vihich FiG. 12.

comes to the shore under Atherfield ^ , 7 77 o
High Cliff, and forms a reef running Terchratula sella

,
bow

out through the beach about 350 yards

west of Whale Chine, is next in suc-

cession. It is about 10 feet thick, the

lower part consisting of brown and
reddish sand with spherical grains of

oolitic iron-ore, and containing Pinna
rohinaldina, D'Orb., while the upper
part forms the reef in which numerous
large Exogyra are conspicuous.

Group v., or the Scaphites group of Fitton, has a thickness of

50 feet 4 inches, and may be divided into three beds, the lowest

of which is brown and rus(;-coloured sand about 20 feet thick, and

containing large Exogyra sinuata, Ostrea carinata, &c., and at

the bottom layers of Serpulce, Terehratulce, &c. Nodules in

layers containing Ancyloceras (Scaphites) gigas and A. Hillsii lie

next above this sand, and are succeeded in ascending order by

about 27 feet of dark-grey sandy clay, with the large Exogyra

sinuata, in the upper part. A reef contaiaing conspicuous clusters

of SerpulxB runs out from the cliif at this point.

Group VI., or the Lower Crioceras beds, contains several ranges

of this fossil, imbedded in sand. The lowest range rises from

the beach on the west of Whale Chine ; the highest crosses

the bottom of the chine. The group is 16 feet 8 inches in

thickness.

Group VII., the Walpen clay and sands, consists of a dark-green

mud at the bottom, about 27 feet thick, with nodules including

Exoqyra and Ammonites Martini, and of an upper division, clayey

above and sandy below, about 33 feet thick, containing Panopaa
{Myacites) mandihula. Pinna rohinaldina, and a Dentalium. The
clay-beds of this group form the undercliff, on to which Ladder

Chine opens. They rise from the beach about 200 yards east of

the chine, cross Whale Chine, and reach the top of the clJjfF

700 yards west of Whale Chine. Their position is always marked

by the springs they throw out, except close to the east side of

Whale Chine.

Group VIII., the Upper Crioceras beds, is 46 feet 2 inches

thick, and contains four or more ranges of Crioceras Bowerbankii,

with Ammonites Martini, Germllia solenoides, Tcrebratula sella,

and Trigonia alcpformis ( T. vectiana, Lye). The top bed of the

group rises on the east of Walpen Chine, crosses Ladder Chine,

and may be seen in the chasm beneath it. The whole group

crosses Whale Chine also.

Group IX., the Walpen and Ladder sands, consists of greenish

and grey sand, about 42 feet thick, with a layer of lenticular

masses of dark olive-green stone at the base, containing numerous

fossils. About 6 feet iiigher up is a thiu baud, consisting for the

greater ))art of ScrpulcB, apparently twisted together, associated

with Terebrutulu sella and other fossils.
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Group X., or the Upper Gryphsea, group, includes about IG feet*

of sand, with some clay. In the lower 12 feet there are several

ranges o^ Exogyra simuita, and nodules with Endlhistcr (^Brissus)

and Ammonites Martini. The ferruginous matter of this beil is in

some places distinctly oolitic, like that of Group IV. The upper
part of the group is a greenish sand with Exogyra sinuata, this

being the highest point in the Atherfield section which has

yielded that species. Small fragments of vegetable remains

\Lonchopteris Mantellii) occur not only in these beds, but nearly

throughout the entire formation. In the lower part of this

group they are associated with Inoceramus.

Group XL, the Cliff End sands, about 20 feet in thickness,

consists of sands with a thin bed of clay with Trigonia dcedalea

in the lower part, and in the upper part of dark bluish and green
sand, with many cylindrical stem-like and iDranching concretions,

containing pyrites.

Group XII., the Foliated Clay and Sand, consists of thin alter-

nations of clean greenish sand, with dark-blue clay, and much
pyrites. The bed includes also lenticular masses of coarse

current-bedded sand-rock. It is about 25 feet thick, and from its

yielding nature forms an extensive undercliff on tlie west side of

Blackgang Chine. But it is most clearly exposed to view on the

buttress of rock which forms the south side of Walpen Chine,

where, however, it can be reached from above only. The dip in

this part of the section may be calculated by tracing this bed
down to the beach. It amounts to 1 in 26, or a trifle over 2°.

In general character this group is closely allied to the Sand-
rock series, and it was correlated by Dr. Fitton with a bed which
has been taken as the base of that series at Shanklin. Traced
inland this bed passes by Pyle, Corve, and Kingston, cropping
out at the foot of a marked feature all the way [jjostca, p. 30),
and thence striking westwards seems to die way in beds
distinctly of the ferruginous type.

Group XIIL, the sands of Walpen Undercliff, is about 97 feet

thick. It has at its base a bed of loose white sand or sand-rock,
about 10 feet thick, which rises to the top of the cliff on the south
side of Walpen Chine. Above this bed, which he calls the First
Sand-rock, Dr. Fitton noted the following in descending order :

—

Ft. In.
Light green and yellowish sand, giving a bright-green streak
under the pick - - - - - 25 9

Brown sand with Astarte Beaumontii, Pinna, Pecten, and
Terebratula - - - - . -16

Moist greensand - - - - - -12 6
Sand, based by a coarse gravel with pebbles of quartz and
Lydian stone - - - - . -29 8

Above these are brown sands with polished particles of iron-ore,

and sands with beds of dark-green or black coherent mud.

* There are some slight discrepancies in this and other cases between the thick-
nesses given in the text and in the table of Dr. Fittou's paper.
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Group XIV., the Ferruginous lio.ds of Blacki^aiig Chine, forms

the upward liiiiit of the io.-siliferous beds of tlie Lower Green-

sand. The beds ajipeai" nhove the shore at a ])oint 600 yards

north-west of Rockeu End, and form a vertical fiot to the cliff

as far as Blackgang Chine. Here the undercliff formed by

Groups XII. and XIII. commences, and the harder beds of Group
XIV., listing slowly in the cliff, form a step between this undercliff

and a similar feature formed above by Grtmp XV. The cascade

in the lower part of Blackgang Chine, which was ascertained by

Fitton to be 91 feet in height, is caused by the comparative hard-

ness of the ferruginous bands of Group XIV. This group crops

out in the top of the cliff on the south side of Walpen Chine, and

strikes thence in a bold escarpment through Pyle, Corve, and

Kingston.

The details of the group are given by Dr. Fitton as below :

—

Ferruginous Bands of Blackgang Chine.

Ferruginous concretions, immediately above the cascade

Brown and yellow sand " " ' "
.

Ferruginous concretions, with many vacant moulds of fossils,

most abundant near Walpen High-Cliff -

Sand, with fossils - "
. '

Ferruginous sand-rock, with fossils - - -

The species found in this group can be identified in several

cases with those of the Perna Bed, at the very bottom of the

Lower Greensand. Among them may be named PanopcBa

plicata, Sow., P. neocomiensis, D'Orb., Corhula striatula, Sow.,

Thetis minor, Sow., Trigonia caudata, Ag., Pinna rohinaldina,

D'Orb., &e.

The next overlying bed, forming the lower member of Fitton's

Group XV., is a great mass of clay, between 35 and 40 feet thick.

It occupies the shore for a distance of 350 yards, first rising into

sight near a waterfall 200 yards north of Rocken End. It forms

a step in the cliff as far as Blackgang Chine, where it widens

out into an undercliff. The most convenient place for examining

it will be found from 500 to 600 yards west of Cliff Terrace, near

the top of the cliff, where the shale of which the bed largely consists

has been cut back by wind ;md rain into a broad shelf, entirely

bare of vegetation. This bed forms the top of the great division

of the Lower Greensand, which we have named the Ferruginouy

Sands.

Tlie Sand-rock Series.

This series, like the other beds of the Lower Greensand, attains

its oreatest development in the southern part of the Island, its

thickness being 186 feet by Fitton's measurements, or 208 by

those of Ibbetson and Forbes, while at Compton Bay it amounted

to 81^ feet only. Here also it contains in their typical form

tliose beds of slightly coherent white or yellow quartz sand,

Ft,



LOWER GREENSAND. 31

which form so conspicuous a feature in the upper part of Black-

gang Cliine, and to which the name sand-rock is singularly-

applicable. Three distinct bands of this deposit occur, namely, the

beds referred to by Fitton as the fourth, third, and second sand-

rock. The second or lowest occupies the beach from Rocken End
for a distance of 200 yards northwards ; but is partly concealed

by slips of Chalk and Greensand. Thence it may be traced

continuously to the top of the cliff 500 yards west of Cliff" Terrace,

where it is seen overlying the great ciay-bed previously described.

The third or middle bed, and the fourth at the top of the series,

may be traced from the chalybeate spring to a point on the east

side of Cliff Terrace, where they reach the top of the cliff".

The following descending section of the series was made in the

heighbourh od of the chalybeate spring, 600 yards south-east of

Southland House :

—

Section of the Sand-7'ock Series near the Chalybeate Spring.

Carstone (for details, see p. 57). Ft.
Grey sand with wood, large concretions, and seams of clay; a

line of quartz pebbles at the base - - - - 20
Grey and yellow sand interlaminated with clay - - 7

Current-bedded yellow sand-rock, with wood ; thins away
southwards (4th sand-rock of Fitton) - - - 14

Laminated sand and clay, with wood ; throws out the chaly-

beate spring - - - - - - 22
A variable bed ; contains clay with partings of sand, some-

times nearly all sand, and passes down into - - 16

White sand-rock (3rd sand-rock of Fitton) about - - 25
Variable sand and clay, with a line of nodules about the
middle - ------ 60

White sand-rock (2nd sand-rock of Fitton) - - - 20

184

The interlaminated sands and clays in this section are identical

in character with the '• foliated bed " 56 feet thick of the Compton
Bay section (|)p.22, 23), und like it throw out chalybeate water,

derived doubtless from the decomposition of iron pyrites.

The Chalybeate or Sand-rock Spring was first noticed about the
year 1800. It was found to flow at the rate of 100 to 150
gallons a day, and gave the following analysis* :

—

16 ounces yielded :

—

Carbonic acid gas, 3 cubic inches.

Solid ingredients, dried at 180°, 80"5 grains.

Grains.
Sulphate of iron - - - - - 41 '4
Sulphate of alumina - - - . -31*6
Sulphate of lime, dried at 160° - - - -10-1
Sulphate of magnesia - - - - - '6' %
Sulphate of soda - - - - - -16"
Chloride of sodium - - - - - 4 •

Silica - - - - - - . •']

107-4

Temperature, 51°. Specific gravity, 1*0075.

* Dr. Marcet, Trans. Geol. Soc, Ser. 1, vol. i. p. 213. 1811.
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From the chalybeate spring eastwards the Sand-rock series is

ahiiost entirely concealed by the slipped Greensand and Chalk of

the Underclifi'. The upper beds of the series are seen in a bold

bluff between Eocken End and Knowles, and again in the lower

part of the cliff below Niton. Here a white sandstone also is

exposed above the beach, about 100 feet below, which seems to

be the third sand-rock of Fitton. The last exposure occurs in

Binnel Bay, where interlaniinated sands and clays are exposed at

the base of the cliff. From this point eastwards there is no

rock seen in place till we reach Monk's Bay at Bonchurch. The

description of the Carstone or uppermost sub-division of the Lower
Greensand of this nciglibourhood will be found on pp. 57, 58.

Sandown to Bonchurch.

The Atherjield Clay and Ferruginous Sands.

Thou"-h nearly the Avhole of the Lower Greensand is exposed

in this coast section, the beds are not so conveniently situated for

examination as at Atherfield, and have yielded far fewer fossils.

The Perna Bed and Atherfield Clay rise from the beach near

Sandown Pier in a low cliff, but are concealed by buildings
;

nor is the former exposed now at low water, as seems formerly to

have been the case. The overlying beds consist of green grey

and brown sands, so far decomposed as to render the identifi-

cation of the groups of Atherfield impossible. But specimens

of Crioccrns were found by Captain Ibbetson in a quarry, not

now identifiable, near the shore between Small Hope Chine (the

north end of Shanklin sea-wall) and the Barrack Hill, Sandown.

The horizon would seem to correspond approximately with that

of the Crioceras ranges of Whale Chine. Some o\'. the sands

north of Little Stairs Point are very dark-coloured, and contain

small fragments of wood impregnated with pyrites.

At Little Stairs Point a fault is clearly exposed, a rare circum-

stance in the Isle of Wight. The fault ranges about west-north-

west, and throws the beds down to the south. Soon after passing

this fault the beds assume a horizontal position, or nearly so, and

we meet with the first marked bed in the section. It consists of

ferruginous sandstone, studded with clusters of Exogyra sinuatu

and Ostrca frons {= (). prionota,) and identified by Fitton {op. cit.

p. 317), with part of his Second Gryphfea Group X. Above it

occurs a bed composed of alternations of dark slaty clay with

greenish sand, which Fitton recognised as his Group XIL At
the top of the cliff is an iron sand.

Chalybeate water Issues from these strata. The spring known
as Shanklin Chalybeate Spa was first noticed by Dr. Fraser,

physician to Charles II. It has been analysed by Dr. A. H.

Hassall with the following result :

—
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Chalybeate Spa, Shanklin Esplanade.

Chemical Composition. Combined as follows
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It will be noticed that the fossiliferous <2;roup described above

corresponds to beds at Bhickgang, in which only a few fossils

occur. On the other hand, the strata between Little Stairs and

Sandown, though corresponding to richly fossiliferous beds at

Blackgang, have yielded no fossils. These differences are princi-

pally due to the condition of the rock. Fossils are seldom pre-

served in any part of the series near the surface of the ground,

but only in the deep-seated strata that are exposed at the foot of

the cliffs, and the weathering of the beds, which has reached a

depth varying according to local circumstances, has extended

below the level exposed in the Sandown cliffs. This weathering

consists chiefly in the replacement of carbonate of lime by car-

bonate of iron, and the conversion of the latter into peroxide of

iron, the effect being to destroy the coherence of the rock and

to impart to it a brown colour. The original condition of the rock

was probably that of the hard greyish and calcareous concretions,

in which alone fossils are found in perfection, even at Atherfield.

Tlie Sand-rock Series.

This division is finely exposed in the cliffs from Bonchurch to

Knock Cliff. Its base is very clearly marked by the ledge or

undercliff formed by the clay last described. A second, but
smaller ledge, is formed by a bed of very green clayey grit, at

times more clay than grit, which lies about 20 feet higher up. A
descending section is as follows :

—

Sand-rock Series at Luccomh and Knock Cliff.

Carstone (p, 59). IFt.

fBright yellow and white sand with laminse

{
of blue clay in planes of current-bedding.

I

A few bands of very green sand throwing

Sand-rock Series ^^^^*«^^Jy^^^*^^^^*^^ "
" "^S

\ W hite and grey sand - - - 50

I
Very green clayey grit, forming a ledge in

i'
the cliff, and throwing out water - 8

l^White and ashy grey sand and sand-rock - 20
Ferruginous Sand, &c.

113

The lower part of the series may be most conveniently studied
at the top of Knock Cliff, and in Luccomb Chine. The upper
beds are accessible in the cliff between Luccomb and Bonchurch,
the last exposure being in Monk's Bay. The inland sections of
these beds in the neighbourhood of Shanklin :ire unusually good,
and will be described subsequently (p. 46).

Sandown to Culver Clijpjp.

The position of the base of the Lower Greensand is marked
here as in Compton Bay by a great founder of the cliff, and at the
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present time (1887) the junction is easily accessible throughout
the greater part of the hollow from which the slip has taken place.

The section of the Perna Bed is similar to those which have been
described before. The base line of the Lower Greensand is sharp

and definite, the lower beds are conglomeratic, and the surface

of the Wealden Shales shows signs of disturbance and slight

erosion. Lastly, the fossils characteristic of each formation are

found close up to, but never transgressing the boundary. The
Perna Bed is not only visible in the cliff, but reappears in the

foreshore below Redcliff Foot, and forms a long straight reef

running out to sea a little south of east.

Southwards from the slip caused by the Atherfield Clay, the

cliff consists of ferruginous sands and becomes mural, continuing

so until the softer beds of the Sand-rock series are reached. On
the yellow and white sands and blue clays of this series there rests

a great thickness of Carstone, which passes up into the Gault.

A small fault crosses the cliff at an oblique angle at this point,

running W. 30° N,, and throwing the beds down to the north.

It is best seen in the base of the Carstone, which it crosses about
half way up the cliff.

The Gault forms a small gully descending the cliff obliquely,

and occupied by a footpath. This formed a convenient starting

point for the following section :

—

Section of the Lower Greensand at Redcliff',

Ft, In.

Carstone,

72 ft. 9 ins.
1

1

Gault, blue micaceous clay passing down into

Brown clayey grit, becoming more sandy
below ; small scattered pebbles, and a line

of pale phosphatic concretions made up of

grit and grains of iron oxide 9 feet fi'om

the top - - - - - 10
Pebbly band, with small quartzites - -

Brown sand with many scattered quartzite

pebbles, and phosphatic concretions as

above at several horizons. Wavy lines

of iron oxide, and some beds with many
grains of oxide - - - - '

Loose brown sand and grit -

White sand and blue clay interlaminated
Do. with occasional lines of blue clay

Striped sand and clay ...
Do. chiefly clay and very

sulphury - . . - .

Seam of iron oxide . - - .

Bright-yellow and white sand, with ferru-

ginous band at base . _ _

Grey striped sand and clay - . -

White sand . - - _ .

'Blue and striped sandy clay (?=40 feet clay
of Blackgang) - . . _

Hard brown sandstone ...
Grey sand, " soot-coloured " -

Pebbly bands, containing small quartzites,

phosphates, and iron oxide - - 2

c 2

Sand-rock Series,

base uncertain,

about 93 ft. 6 ins.
j

<

60
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FerruginousSands, J
about 367 ft. 6ins."^.

Atherfield Clay, , 'S g
83 ft. 4 ins. "^ "

"JT

Dark-green or bluish clay and sand -

Ferruginous pebbly band with small phos-
])hates and pebbles of iron oxide -

Soft yellow sand - . . .

Dark clayey sand - . . -

Pebbly band, containing many rolled phos-
phatic casts of ammonites and bivalves

Pale-brown ferruginous sand

.

- -

Pebbly band, with small quartzites and
numerous flakes of iron oxide

Pale-brown sand with flakes of iron oxide
Brown pebbly grit with small quartzites and

grains and flakes of iron oxide
Loose pale-green sand . . -

Greenish grit with many wavy seams of iron

oxide . . . . .

Brown and green gritty sand
Dark-green or nearly black clayey sand
Brown sand with flakes and grains of iron

oxide . - . . -

Greensand, with a vivid green streak ; lines of

clay occasionally ; a layer of broken oysters

9 it. from the base. Forms a smooth
vertical wall ....

Brown and reddish brown sandstone with
grains of iron oxide very abundant about
20 feet from the top ; forms the cliff on
which RedclifF Fort stands

Green sandy clay with wood and a line of
large nodules . . - .

Fine and very clayey sand with wood ; lines

of nodules in the upper part, and veins of

iron oxide - - . - -

Seam of brown iron oxide - - -

Fine grey clayey sand ...
Band of blood-red iron oxide
Fine grey clayey sand ....
Fine white clayey sand _ . .

'Pale-blue clay with pale-blue nodules,

weathering brown . . .

rCalcareous and ferruginous grit with

1 many fossils, 1 ft. 6 ins. to -

Passing down into pale-blue sandy
clay with fossils . - -

Impersistent grit, with scales and
bones of fish and phosphatic pebbles,

some of which are rolled ammonites
and bivalves ; about

Pale-blue sandy clay with fossils

Ft. In.

1

<

[_Grit, as above

1
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The occurrence of a, band of rolled pliosphatic nodules in the
upper part of the Ferruginous Sands has attracted the attention of
several observers.* The nodules seem to be on the same horizon
as those noted at Compton Baj', but in the " coprolite bed"
4 inches thick at Redcliff, are lari^er, harder, and better preserved.
Among the specimens Mr. Keeping identified Ammonites hiplcx.

Sow., A. cordatus, Sow., Pleurotomaria sp., Gardium striatidum ?

Lucina sp., Myacites sp., Cytherca rugosa '^ Area contracto, PhilL,
all being fragmentary and much rolled. There occurred also

quartzite and other pebbles, as large as walnuts.

Up to the present this bed has not been discovered near Shanklin
or at Blackgang, nor is its horizon marked by any break in the
sequence of the strata. It was probably a near-shore deposit, and
did not extend southwards in the direction in which presumably
the deeper portions of the Lower Greensand sea lay. Near
Godalming, on the contrary, it is largely developed according to Mr.
Meyer, who describes it as resting o\» an apparently eroded surface
of the sands beneath, and as constituting a well-marked basement-
bed to an upper division of the Lower Greensand {op. cit, p. 10).

PuNFiELD Cove.

Before quitting the description of these fine cliff sections of the

Lower Greensand, we will briefly notice the sequence of beds in

Punfield Cove. Lying 20 miles west of the Isle of Wight, thi^

locality gives further opportunity of observing the changes in the

strata which we have already seen in ju-ogress within the limits of

the Island.

The section of the Lower Greensand in Punfield Cove is as

follows. {See also Plate III.) :

—

Ft. In.

Gault.

Carstone, seen only in himps lying about ; apparently about
'" Yellow sand, not well seen, about -

Very sandy dark clay with selenite (perhaps the

thick clay of Blackgang) - - . -

White sandstone with white quartz pebbles

Brown sandstone, and yellow sandstone with shales

Interlaminated sands and clays, the latter traversed

by numbers of small tubes filled with sand

(? worm-burrows) ....
!_, ^ Ferruginous sand and hard sandstone with Leda -

"5b c^
I

Interlaminated sands and clays with some thicker

u'Xi'^
I

bands of yellow and white sand - - - 61

r^ Limestone with wavy seams of lignite and many
I

fossils (the " Marine Bed " of Professor Judd),

[_ variable, but about - - - - 10

c

^ ^ Si

3 O -tj
IO sr a^
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Ft. In.

28
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Fossils from the Loicer Greensand of Puii/ield,

The AtJicrJield Clay and the limestone above it.

Wood.
Crustacean, fragment.

*Serpula.

frerebratula sella. Sow.

•fAnoniia ieevigata, Sow. (collected

by the Survey also).

fArca cornueliana, D'Orb.
* „ cymodyce, H. Coquand

(young),
•j" ,, Raulini, Leym.

„ sp.

*fAstarte, sp.

fCardita neocomiensis, D'Orh.

fCardium (Area) Austeni, Forbes.

*•[" ,, impressum, Desk.

f ,, subhillanum ?, Leym.
(collected by the Survey also).

Corbula striatula ?, Sow.

t „ sp.

fCyprina, sp.

fCytherea parva, Sow.

*tExogyra Boiissingaultii, D''Orb.

*f ,, sinuata, Sow.
j" ,, tombeckiana, D'Orb.
*Isocardia nasuta, H. Cog.

* )> sp.

*Leda scaphoides, P. and C.

Lima, sp.

fLucina, sp.

*Modiola gifPreana, P. and R.

f „ simplex, Leym.
*Orthostoma Verneuili, Vil.

fOsti-ea Leymerii, D'Orb.

•fPanopasa neocomiensis, Leym.

f „ Prevosti, Leym.

f ,, sp. (=P. plicata, var. of

Atherfield).

fPecten

t „

(Neithia) neocomiensis,

D'Orb.
robinaldinus,

D'Orl.

t ,. » sp.

* „ ,, ,, (very small).

*Perna rauliniana, P. and R.

*fPholadomya semicostata, Ag.
sp.

*tPlicatula asperrima, D'Orb.

t ,, carteroniana, D'Orb.
fSolecurtus Warburtoni, Forbes.

*Tellina? gibba, H. Coq.

f ,, vectiana, Forbes.

fThetis laevigata, D'Orb.
fTrigonia (Atherfield sp.).

fVenus, sp.

*Act£eonella oliviformis, H. Coq.

*Act£eon Esquerte, De Verneuil and
De Loriere.

*
, ,

pradoana, De V. and De L.
*Cerithium Pailleti, De V. and De L.
* „ Vilanovo3, De V. and De L.
*Fusus? neocomiensis, jD'Or&.

*fNatica lEevigata, Desk.
*

,, i^radoana, Vil.

*Neritopsis minima, De V. and De L.
*Pleurotoma Utrillasi, De V. and

DeL.
*Trochus Esquerse, De V. and DeL.
*Turritella Toiirnali, H. Coq.

*Vicarya Lujani, De V. and Coll.

* „ pizquetana, Vil. (collected

by the Survey also).

* „ Pradoi, De V. and De L.
Ammonites Deshaysii, Leym.
*Lamna (teeth).

*Pycnodus (teeth).

A band of soft sandstone in the Atherfield Clay.

Area Raulini, Leym.
Exogyra, sp.

Panop^a plicata, Sow.

Solecurtus (cast of).

The Perna Bed.

Multizonopora rimosa, D'Orb.

Area corneueliana?, D'Orb.

„ Raulini, D'Orb.

Astarte, sp.

Avicula depressa, Forbes.

Cardita fenestrata, Forbes.

Cardium subhillanum, Leym.

Cypricardia undulata?, D'Orb.

Exogyra subplicata, R'6m.

Lima lingua ?, Forbes.

„ sp.

Lucina, sp.

Panopsea plicata, Sow.
Pecten interstriatus ?, Leym.
P. quinquecostatus. Sow.
Tellina, sp.
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CHAPTER IV.

LOWE R GREENSAND—a^n^m«e</.

Inland Sections.

(1.) Along the Central Downs.

The Atherfield Clay.

No section of any importance occurs in this division away from

the coast, and the tracing of a base-line has consequently been

a matter of some difficulty The clue to the position of the

boundary is provided by the topographical feature and change of

soil produced by the Ferruginous Sands above.

The Ferruginous Sands and Sand-rock Series.

These two groups will be conveniently taken together in de-

scription. As previously remarked, they pass one into the other.

Commencing our description on the west, we find the Ferruginous

Sands rising into a characteristic escarpment, slightly lower than

the Chalk Downs, which runs eastward from Compton Bay on

the north side of Brook, Mottistone, and Brixton. The higlier

part of the ridge is formed by the iron-sand which comes down
to the beach on the west side of Compton Chine. The more
massive iron-sand which forms the cliff on the east side of

Compton Chine crops out in the southern slope of the hill, and
gives rise to the terrace of deep-red sand on which Brook Church
stands. The position of the Sand-rock Series is marked by the

abundance of white sand in the soil.

At Mottistone a ravine has been cut through the Ferruginous

Sands. The top of the Atheffield Clay seems to occur at the

Church. The clay is overlain by a great thickness of ferruginous

clayey sands with a marked bed of brown iron-sand, which seems

to be the same as that on the east side of Compton Chine.

At the top of the ravine the following descending section may
be traced in beds which form the passage between the Sand-rock
Series and the Ferruginous Sands :

—

Near the Long Sto?ic, 3Iottistonc.

Feet.
White sand, about - - - - - 20
Ironstone ...... i
Grey and " sooty " silt and sand . - .15
Grey silt . - - . . .6
Red clay, grit, and sand . - - - 10
Ferruginous grit - - - - - 2
Dark " sooty " silt . - - - - 12
Ferruginous grits, &c. - - - - - —

654
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These beds are seen again, but less clearly, in the lane to

Calboiirne by Black Barrow, this hill itself being composed of

very fine white and grey sand of the Sand-rock Series. But tiie

best section occurs by tiie road-side at liock. There the Sand-
rock Series consists of current-bedded crimson, pink, brown, buff,

yellow, and whitish sand; a beautiful combination of colours, the

crimson being very rich. Above this sand lies a band of pebbly
iron-stone constituting the base of the Carstone,

The Lower Greensand escarpment is breached at Rock by the
stream from Bottlehole Spring, but rises again on the east of this

valley into a bold hill, many of the lanes up which provide good
sections. The upper boundary of the Atherfield Clay seems to

run along the upper road in Brixton, and the strata next above it

consist of yeHoA' sandstone, brown or reddish in places, and with
a few thin clayey bands. At the foot of the steeper and unculti-

vated part of the hill there runs a bed of deep-red iron-sand with
abundant spherical grains of iron-oxide as well as rounded quartz
grains, which seems to be the same bed that extends from the east

of Compton Chine under Brook Church. Immediately over it lies

a bed of yellow and white sand, with wavy laminae of clay, closely
resembling the Sand-rock Series. This series, however, comes on
nearer the top of the hill, where bright-pink, pale-red, yellow and
white sand-rock is repeatedly exposed.

The escarpment becomes insignificant south of Shorwell, where
it is crossed by the stream from which this village takes its name.
Yafford stands on the Atherfield Clay, but a slight rise in the
ground, and the brown sandy soil indicate the base of the Ferru-
ginous Sands, and show that the strike has changed to nearly
south. Near Yafford Mill, a pit shows buff snnd and loam
overlain by a little gravel, and at Wolverton iron-sand rests on
greensand, the dip being north-north-east at 10°. The Shorwell
and Atherfield road-cutting near this firm is made throuo-h brown
and green current-bedded sand at a slightly higher horizon

; while
at Haslett brown sand appears with bands of ferruginous grit, and
in the upper part a band of white sand. It is difficult to detect
here the horizon of the iron-sand which we traced a;? far as
Brixton. It might be expected to run near Wolverton, and
through Smallmoor, connecting itself there with a well-defined bed
which we shall subsequently follow up from near Blacko-ano-.

The sections in the Sand-rock Series are more numerous. The
beds of rock, which become a noticeable feature above Brixton
increase in number and thickness eastwards, and form small
features along the strike near West Court and Presford. They are
generally white, though tinged here and there with red or yellow.
So abundant is the white sand soil on these strata that some
of the fields on the east side of Bucks had the appearance of
being partly covered with snow in the dry summer of 1887.
The dip of the rocks in this neighbourhood has diminished to

8°, and grows less as we proceed eastwards. The various sub-
divisions accordingly each occupy a wider belt, and at the same
time display more fully their characteristic features in the form of
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the o;round. The Ferruginous Sands stretch away In a broken

table-land to the cliffs of Atherfield and to the southern hills of

the Island. The Sand-reck Beds form a series of rounded hills,

capped by the Carstone, and fringing the more continuous escarp-

ments formed by the Chert Beds of the Upper Greensand and by
the Chalk, while a belt of ground, characterised by its gentle

slopes and generally by its comparative lowness, marks the

position of the Gault. These features are all well displayed in

the valley followed by the Chillerton road near Billingham.

The best section in the Sand-rock Series occurs by that road-side

;

the Ferruginous Sands are well exposed in the road-cuttings at

Kingston.

Near Cridmore the upper part of the Ferruginous Sands con-

tains beds of bright-yellow and white sand, much like the Sand-

rock Series, and making it difficult to decide on a boundary

line.

After passing the Medina, however, the base of the Sand-rock

Series is marked by a bed of coarse white quartz-grit. The bed

is seen south of the Star Inn and near Upper Yard, but more

clearly in a small pit, 300 yards north-west of Birchmore. There,

and in the road-cutting close by, it may be described as a fine

gravel, so large are the grains of quartz. The sauds above this

bed are seen in a pit south of Pagham ; they are white and

current-bedded with lenticular ferruginous beds. The few

sections in the beds below show brown and yellow ferruginous

sands.

The next section occurs in the Sand-rock Series in the lane

running east from Blackwater Station. Here white sand and

sand-rock were formerly dug. The base of the series is marked

by springs and other indications of clay-beds. The same beds

are repeatedly exposed in the lanes about Marvel, and arc now
being dug in a large sand-pit in Marvel Wood, where the following

section is exposed :

—

Marvel Wood Smid-pit,

Feet.
Carstone ; a ferruginous grit, cemented irregularly in bands ]>y

iron-oxide; some of the lower beds contain small pebbles.

Top not seen - - - -- - -12
fGrey sand with fragments of clay, with the ap-

pearance of being a reconstructed bed [see

also p. 5(5), resting on the edges of the cur-

rent-bedding planes of - - - 3

White sand with lines of blue clay - - 30-f-

45

The strata dip, so far as can be judged, to the south-west at a

o-cntle angle ; but a few yards further on rapidly roll over and

plunge down to the north. From this point eaf?twards the series

runs in n narrow belt near and i)arallel to the central Downs of the

Island. The centre of the anticlinal axis described above seems to

Sand-rock
Series. "^
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Strike nearly east from Little Whitcombe to the north .side of
Marvel Farm, and thence towards Horringford, where Airther

evidence of its position may be seen.

A large sand-pit at Standen provides the following section of

the Sand-rock Series :

—

Standen Sand-pit.

Green and grey sand, current-bedded
Yellow sand-rock

Ironstone with a few small pebbles -

Yellow and grey loamy sand and clay

Dark-blue clay - - -

Ironstone, about ...
Grey pebbly sand, passing down
Loose yellow and white grit

Fine sand ....
Clay-bed - -

Fine white sand-rock

The bottom of the pit is probably about 15 or 20 feet above the
base of the Sand-rock Series, but a considerable thickness of beds,
consisting in part of fine-grained buff and brov^n sand, occurs
in the hill-side above, before w^e reach the base of the Carstone.
The dark-blue clay may be the upper of the two clays seen near
Shanklin, but correlation in so variable a series is mere o-uess-

work.

Almost the only section of the Ferruginous Sands in the Black-
water valley occurs in the road-side near Stone, where green and
ferruginous sand and deep-brown sand with many <»-rains of iron

oxide, are exposed. Similar sands extend along the southern
slopes of St. George's Down. On the north side of the Down,
300 yards south o£ Garrett's, a sand-pit has been opened near the
top of the Ferruginous Sands; the beds exposed are dull-o-reen

sands with lines of soft concretions, and are traversed by several
small faults, which run nearly east and west, and throw the beds
down a foot or two to the south. The dip is northwards at 23°.

The next sections occur near Arreton and Merston. A road-
cutting south-west of the former place exposes red sand containing
many grains of iron oxide, the dip being north-east at 13°, while
300 yards north of Meiston Cross pale sand is seen, dippino-

south-south-west at 7°. Here then we have the continuation of
the anticlinal axis, which we noticed at Marvel. Obscure casts of
fossils occur in a band of ironstone on the road to Merston,
600 yards south-west of Arreton Church.
At Eedway and near Horringford Station red and brown irony

sand may be seen, the latter locality yielding specimens of Venus
and other fossils according to Mr. Norman.* Apparently the
same beds are exposed in the road in Newchurch. Here and

* A Popular Guide to the Geology of the Isle of Wight, p. 56. (1887.)
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wherever elsewliere visible, namely, east of Wackland, and on

Skinner's Hill, they are nearly horizontal, but the Sand-rock

Series, on the other hand, near Heasley Lodge dips north at 20'^.

The anticlinal nxis therefore ninst run nearly along (or a little

north of) the River Yar at Newchurcli.

At Knighton a little irregularity occurs in the trend of the

great ccwtral axis of the Island, in consequence of which the Lower
Greensand dips at a more gentle angle, and the characteristic

features of its subdivisions are better shown. The Sand-rock

Series is seen in a deep lane and pit, 400 yards east of Knighton

Mill, and in many spots around Kern, as a brown, red and

white sand, while above it the Carstone makes a fairly pro-

nounced feature. Good exposures of the Ferruginous Sands occur

about Alverstone Farm and on the road to Brading. At the

former place, grey and green sand ])asses under red and brown

sand, with many grains of iron oxide. The dip is westerly at
5o_10°, but sweeps round to north at 21° at Adgestone. Here

then we fix another point on the line of the Marvel Anticline,

and join it on to the fold which brings up the Wealden Beds of

Sandown Bay.

The dip of all the strata increases, and their outcrops become

proportionately narrow near Yarbridge. A pit in the lowest of

tiie Ferruginous Sands, near Morton Farm, shows brown sand-

stone dipping north-north-east at 35°, while the Sand-rock Series

appears in a pit and road-cutting 400 yards west of Morton

as a white sand with traces of blue clay.

(2.) Around the Southern Downs.

In describing the Atherfield section we spoke of a bold escarp-

ment or terrace formed by the ferruginous beds of Blackgang Chine

("Group XIV. of Fitton), which runs through Pyle, Corve, and

Kingston. There are many sections in the roads descending the

hill at these places. On the top and extending nearly to the

brow of the terrace, soft, brown, buff, and white sand appears

similar to the sand at Gridmore (p. 42), and approaching the type

of the Sand-rock Series. Lower in the hill-side, greyish-green

sand follows, weathering brown, and of considerable thickness.

On descending to the foot of the escarpment, we find a line of

springs and a belt of peaty ground marking the outcrop of a soft

and clayey bed, doubtless the '' foliated sand and clay " of Walpen

Chine (Group XII. of Fitton). The escarpment spoken of runs

throuo-h Kingston, and, sweeping thence to the south-west round

Gun Hill, points for Haslett and Wolverton, but becomes obscure

in that neighbourhood.

A second terrace is formed locally by a thick bed of red and

brown sand with numerous grains of iron-oxide. This feature

includes the bold brow knowni as Warren Hill, three quarters of a

mile west of Corve, and stretches thence by Dungewood towards

Small Moor. There, like the other terrace, it also becomes

obscure, so that whether it is a continuation of the bed which we

traced by Brook Church mnst be lelt in doubt.
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It will be noticed that the source of the Medina at Chale Green
is situated on the upper of these two terraces. The valley of the

river gains in depth northwards, while the strata, except for some

very gentle undulations, remain horizontal. It is probable that the

depth thus gained is sufficient, to let the stream reach the " foliated

sand and clay," and that this may account for the width of the

alluvial flat ; but there is no section to prove it. The hills are

capped by bitff and white sand, while their sides are formed of

brown and grey sands with an occasional seam of iron-oxide.

The Sand-rock Series is exposed at Chale Farm, Gotten, and
at the north end o£ St. Catherine's Down, with its usual character

of fine soft white sand. But its outcrop, though broad, is partly

overspread by Gault, which, owing to the influence of percolating

water, has flowed down ovei' the intervening Carstone.

We now enter the drainage area of the (East) Var. Blake
Down, here forming the watershed between this river and the

Medina, is a long spur of the uppermost beds of the Ferruginous
Sands, capped Avith flint-gravel. As the river is about 100 feet

below the highest strata of this spur, the ^' foliated sand and
clay " might be expected to be reached. There can be little

doubt that this is the case, for a terrace, closely resembling that

of Pyle, Corve, and Kingston, runs through Godshill, north of

SandiEord, towards Lessland, and perhaps to Branston. From
the foot of the bold brow which terminates this terrace at Gods-
hill springs wander through wide peaty marshes, as at Corve,
while the brow itself is composed of a ferruginous sand and
greyish green sand, exposed to considerable depth in the road-
cuttings.

The lower beds of the Sand-rock Series are seen in a pit near
Sibbecks, which gives the following section :

—

Feet.
Soft sand ^vith seams of clay - - . - 20
Soft yellow and white sand-rock (perhaps the third

sand-reck of Fitton) - - - - - 18
Thin-bedded yellow and white sand with brown loamy

partings --_... g^

Similar beds are seen in l,he grounds of Wydcorabe, Red hill,

Fairfields, and under the gravel at Ford Farm. Near Itchall

a pit exposes the top of the series, namely, white sandstone,
more than fifteen feet thick, overlain by eight feet of Carstone.
The base of the series is difficult to fix throughout the neio-hbour-

hood of Chale Green, but a blue clay seen in the brook south
of Roud, in the lane at Russell's Farm, and in the high-road
north-east of this farm, is presumably the same bed which we
have already noticed at the top of the Ferruginous Sands at

Slianklin.

The characteristic scenery produced by the Sand-rock Series
and the overlying Carstone is admirably shown around Sainham
and Godshill Park. The base line of the Carstone, the beds being
nearly horizontal, meanders round a number of short but deep
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valleys, the sides of which are composed of bright-white sand and
sand-rock.

A remarkably coarse grit has been already described as occur-

ring at the base of this series near Blackwater ; a somewhat
similar bed may be noticed in a lane south of Sandford, but not

elsewhere. The clay-bed of Roufl, however, referred to above,

seems to have been well developed at Sandford, where it was
formerly worked for bricks, and where it is still exposed to

a depth of 8 feet. An outlier of the Sand-rock Series occurs

here, its top capped with gravel, its sides showing the usual white

sand soil, while a line of springs around its base marks the

position of the clay-bed.

Crossing the Wroxall stream, we find a sand-pit near Winstone,

showing 10 feet of white sand, and another by the side of the

railway half a mile east of Winstone, presenting more than 18 feet

of white sand with thin lines of clay. The neighbouring railway

cutting is much overgrown, but reveals some white sand in the

upper part. The base of the series is marked near Rill by a fall

ill the ground and the issue of springs.

In Apsecastle Wood and the adjoining valleys, the features of

the Sand-rock Series are finely shown, a remarkably good section

having been opened out in the railway cuttings. We may con-

veniently take up the description at the east end of the cuttings,

where we left it in speaking of Shanklin. It will be remembered
that two clay-beds occur in Knock Cliff. The upper appears

to be the one worked in a brick-pit west of Gatten, where, how-

ever, it seems to be impersistent. The lower bed is worked by the

side of the railway at Lower Hide, where it is a stiff dark-blue

clay. The sand between the two beds is dug in a pit on the opposite

of the line, which exposes :

—

Feet.
Brown irony sand - - -- -4 to 6

Coarse grit or fine gravel - - - - 1 to 3

White sand - - - - - -14+
The railway cutting commencing 500 yards east of Lower Hide

gives a more complete section of these sands and of the upper

clay, which has here again developed itself. A descending section

runs as follows :

—

Railway Cutting three-quarters of a mile west of Shanklin.

Feet.

Dark clayey sand - - -_ '
. .

' ^
Dark-green sandy clay with scattered grit and pyritised

wood - - - - - - 15

Brown pebbly and ferruginous grit with wood, about - 4

White sand with black grains - - - - 2

Hard brown peljbly rock - - - - 2
Coarse brown grit with numerous concretions - - 5

Grey sand or white sand with black grains - - 5

White sand-rock with bright-yellow and brown staining 14

Dark sands ------ 3-|-
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The strata dip gently (at about 2° to 3°) a little to the south of

west, and tlie green clay slopes down to the level of the rails in

the next cutting. The sands lying upon this clay are dark and
ferruginous, but are not well seen.

The upper clay-bed, seen near Upper Hide, runs along the
valley in Apsecastle Wood, where it has caused a good deal of
slipping ; the lower clay-bed occurs at Apse Farm, but elsewhere is

overspread by a downwash of sand.

The Ferruginous Sands between these localities and the liiver
Yar form an undulating tract, in part overspread with river-gravel,

but in part rising into flat-topped hills, capped Avith gravel. The
dip, if any exists, is too gentle to be detected in the small sections
that occur, except on Blackpan Common.

The features of this tract suggest that the same beds which form
the escarpments of Pyle and Kingston, and of Godshill, extend
here across the valley of the Yar in a neck of about a mile in

breadth. The base line of the beds on the east side of the neck
seems to run from the cliff near Little Stairs Point, by the west of
Lake, past Borthwood, across the river near Alverstone, and thence
eastwards. The western boundary which we have already traced
through Godshill to near Branston, seems to be continued in the
hill on which Newchurch stands, and to trend thence eastwards,
but all evidence of its position is lost in the valley.

Indicattons of Conditions under which the Lower
Greensand was deposited.^

" At the close of the deposition of the Wealden, there appears
to have been a sudden depression of the bed of the o-reat fresh-
water estuary, and an influx of the sea. The first effect of such
an influx would be the destruction of the animals in the estuary
not adapted for living in salt water ; hence we find a total de-
struction of the Wealden animals, the remains of which accumu-
late towards the point of the junction of that formation with the
Lower Greensand,—a fact which indicates the nature of the
change. Even the Gerithium [ Vicaryci], although belonging to a
genus many species of which are capable of living in the depths of
the sea, was destroyed, notwithstanding that its appearance, only
in the uppermost beds of the Wealden, indicates that its presence
there was due to the commencement of the very state of thino-s

which eventually destroyed it. That the depression was of some
extent, though not, perhaps, of very many fathoms, is indicated
by the nature of the animals which lived in the first-formed sea-
bed, and which, when they died, were often embedded in the fine

and probably fast-depositing mud, in the vertical position which it

* Ou the Section between Blackgaug Chine and Atherfield Point, by Capt. L. L.
B. Ibbets-on and Prof. Edw. Forbes. I'roc. Geol. Soc, vol. iv. p. 409 (1844).
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is the habit of animals of such genera as Pinna and PunoptBa to

assume when alive.*

" After this a temporary change followed, when an influx of

sand, mingling with the calcareous mud, caused a state of sea-

bottom peculiarly favourable to the presence of animal life. In

this way were called into existence a multitude of species which

were added to those which had appeared before them. This was,

in fact, such a state of sea-bottom as is novv' presented by great

shell-banks ; but it does not seem to have lasted loner, and new
depositions of mud appear to have extinguished some forms, whilst

others suffered by the change only in the diminution of their

numbers. In the midst of this muddy epoch, a temporary and

peculiar condition of sea-bottom, forming what are now called the

Crackers, called forth the presence of numerous mollusca, at first

of various species of the genus Gervillia, and afterwards of

Auricula \^Avellana~\, Cerithium, Dentalium, and other univalves,

which appear to iiave enjoyed but a brief existence(as species)in this

locality, since similar conditions were never afterwards repeated

The greater number of the Gasteropodous mollusca of the English

Lower Greensand are found within this very limited range. At
the close of the deposition of this great mass of clay there was for

a time a great multiplication of the individuals of certain Brachio-

poda, which had commenced their existence in the lowest beds.

Thus Terehratula Gibbsii \Iihynchonella (jihhsiand\ suddenly

appears in immense abundance, covering the bottom of the sea,

and predominating over the animals among which it had previously

been but thinly scattered.

*' This lowest zone of TerehratulcB marks the commencement of

a new state of sea-bottom where sands predominated over the

clays, each interval of deposition being usually marked by the

presence of a layer of GryphcBa \_Exogyra'\ sinuata, the period of

rest being almost always sufficient to enable the Gryphaa to

attain its full growth. Other bivalves are found with it, but in

comparatively small numbers, and not such as are of gregariuus

habits. During the whole of this period enormous Gejilialopoda,

includinti; species of Crioceras and Scaphites [Ancyloccrasi, fre-

quented these seas, and when dead formed the nuclei round which
calcareous and sandy matter collected and formed nodules. The
death of these animals seems to have been connected with the

periodical charging of the sea with sediment ; hence we find them
usually alternating with the zones of Gryplicea, and forming

irregular bands in the intervening sedimentary deposits.

* •' The saTDC decided chauge from dark-coloured fresh water marls containing

Melanopsis (or Melania) [ Vicariia~\ and Cypris to marine beds, occurs round the

edge of the Weald, and was very well exposed at Ilaslemere during the cutting of

the London and Portsniouth Kaihvay, a lew years back. In company with Professor

llamsay and Mr. F. Drew, I examined the passage beds, and found in the brown
clay abundant tracks of marine worms, and the Pdnopaa, vertical in their old

burrows, within an inch or two of the dark marls. A great Pcnia, a coral {Ho/o-
ci/slts elegans), and numerous other fossils, occur in plenty just above these."

—

J. W. Saltkk. See Geology of the Weald, p. 114 (Mem. Geol. Survci/).
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" 111 the midst of this epoch of Gryphcea there is a sudden
reappearance of the muddy deposits, during the predominance of

which those animals adapted for such a sea-bottom, and which
had survived the deposition of the fullers' earth, again multiplied,

but the species which had become extinguished were not replaced

by representative forms. This, however, did not last long, the
sand again predominating with its zones of Gryplicea and lines of

Crioceras nodules.
" A temporary multiplication of Terehratula sella suddenly

marks a change in the zoological conditions,—for the Cejihalopoda

disappear, although the zones of Gryph(Ba, which animal does not

appear to have been affected by the change, (probably a change in

the depth of the sea,) go on as before, there being, however, no
alternating lines of nodules. It would seem that the sea began to

shallow, probably from elevation of the sea-bottom, until at last

the Gryplicea itself disappears, the bands exhibit traces of the

influence of currents, and become more gravelly ; lignites, indica-

ting a shallow sea, become common, form belts in the ferruginous

sand, and in one place a bed in the wavy blue sand, at a time
when much iron was deposited. I^'he deposition of the peroxide of
iron appears to have been connected with the disappearance of the

majority of mollusca, though Trigonia, Thetis, and Venus occa-

sionally occur in considerable numbers. In the uppermost strata

scarcely any animal remains are found, and everything appears to

indicate a barren and shallow sea, previous to a new state of

things, when a fresh series of clays (forming the Gault) being

deposited, the majority of the animal forms which characterise the

clays of the Lower Greensand disappear, and are replaced by
distinct species, representative in time."

Correlation with the Mainland and the Continent.

Dr. Fitton first pointed out the identity of the fossils in the

Atherfield Clay of the Isle of Wight with those of a clay in

Sussex and Kent,* which corresponded to the Atherfield Clay,

except in the absence of the fossiliferous stone known in the Isle

of Wight as the Perna Bed. The calcareous nodides of the
' Crackers Eock " were considered by him to represent the

thick limestone (Kentish Kag) of Hythe, Maidstone, &c. The
Carstone and Sand-rock Beds of the present Memoir were identi-

fied by him as the upper division of the Lower Greensand which
he had described at Folkestone, that is to say, the Folkestone

Beds of the Geological Survey ; while the great mass of beds

intervening between the Sand-rock Series and the Crackers
group were correlated with his middle division at Folkestone,

now known as the Sandgate Beds. Lastly, he noticed that

the Ferruginous Beds of Blackgang Chine (Group XIV.) and the

corresponding bed of Horseledge, near Shanklin, contain the

same species as are found in the Sandgate Beds at Parham Park

* Proc. Geol. Soc, vol. iv. pp. 198, 208, and 396 (1843).

E 56786. D
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and other places lu Sussex, and near Sandgate,* thus obtaining

further evidence of the correctness of the correlations given above.

According to Mr. Meyer t the coprolite bed at RedclifF (de-

scribed on p. 37) corresponds to a pebble-bed at Godalming which

he considered to represent "a break in the hitherto continuous

deposition of the Greensand," and which he traced by Dorking,

Nutfield, and Maidstone towards Folkestone. This bed he took

as the base of his Folkestone Beds or upper division of the Lower
Greensand. It cannot, however, be followed through the Isle of

Wight, nor, when present, is it accompanied by any appearance of

a break.

But while this line fails us, we find that the base of the Folke-

stone Beds, as drawn by the Geological Survey,J corresponds well

with the line at the base of the Sand-rock Series, which was inde-

pendently selected as a boundary capable of being traced through

the Isle of Wight. During the present year a brief visit was paid

to that part of the Lower Greensand outcrop in the Weald, which
lies nearest the Isle of Wight, for the purpose of comparing the

strata in the two areas, the result being to confirm in every par-

ticular the conclusions arrived at by Fitton. Lithologically, the

brightly coloured clean quartz-sands of the Folkestone Beds at

Pulborough, Midhurst, and Petersfield closely resemble the Sand-
rock Beds of the Isle of Wight. In both Sussex and the Isle of

Wight, moreover, these sands pass down into a group in which
beds of shale are conspicuous, and which is more evenly bedded
and more mixed with loam than the Folkestone Beds.§ At
Pulborough a band of shale, 30 feet thick, and taken by
Mr. Gould as forming the top of the Sandgate Beds,|| corre-

sponds closely in character and position to the thick clay-band of

Blackgang Chine, and of the railway cutting near Shanklin,

described on p. 46. The identification on the mainland, however,
of the rock now mapped in the Isle of Wight under the name of

Carstone is attended with some difficulty. The description of

this rock and its probable relations will form the subject of the
succeeding chapter.

The great development of beds of corresponding age on the

Continent has been pointed out by Professor Judd,^ of whose
conclusions the following is an abstract. The Rhodanien of

Switzerland, which forms a complete link between Upper Neoco-
mian {Apticn) and Middle Neocomian ( Un/onien), has been shewn
by M. Eenevier** to be the equivalent of the Perna Bed, Athevfield

Clay, and Crackers of the Atherfield section. Among the fossils

* Qiiart.Jour. Geol. Soc, vol. iii. p. 31L 1847. See also Geology of the
Weald (Geological Survey Memoir), pp. 136, 137.

t On the Lower Greensand of Godalmiug {Proc. Geol. Assoc), 1869, p. 10.

j Geology of the Weald (Geological Survey Memoir), 1875, pp. 138-144.

§ The difference is greater than appears at the first view of sand-pits in the
two subdivisions. The Folkestone Beds are used commercially for building sand,
the Sandgate Beds for moulding purposes.

II
Geology of the Weald, p. 13C.

•P"
Quart. Journ. Geol. Soc., vol. xxvii. pp. 223-5. 1871.

** Bull, de la Soc. Geol. dc France, 2me ser. tome xii. p. 89,
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Ammonites Deshai/sii, which occurs in the " marhie band " at

Punfield [the top of the Atherlield Clay] abounds in the higher
beds of the Neocomian, but is not known in the Urgonien or any-

lower bed. Vicarya Lujani and several other of the Punfield shells

are well-known and characteristic Rhodanicn forms.

In the east of Spain"^ the upper and middle Neocomian rocks are
greatly developed, and contain beds of coal and jet which are

extensively worked. They are divisible into three series, namely :

—

An upper series of variegated clays and brightly coloured sands
(crimson, grey, violet, and Avhite), 600 feet in thickness,

probably in great part freshwater, but containing a few marine
shells of Upper Neocomian affinities.

A middle series, consisting of ferruginous sandstones and lime-

stone, alternating with sandy clays, and containing ten beds of

coal, lignite, or jet at Utrillas, where they are 530 feet thick.

These beds contain the same fossils as the " marine band " of
Punfield. They are characterised by six species of the

gasteropod Vicart/Uy three of which occur at Punfield, and
one in the Rliodanien of Switzerland. Hardly a fossil is found
in the " marine band " of Punfield [the top of the Atherfield

Clay] which does not also occur in these Spanish beds.

A third and lowest series, consisting of about 500 feet of

alternations of limestones, sandstones, and marls, with jet and
coal, and containing Urgonien fossils.

* See also H. Coquaud. Description geologique de la formation cretacee de la

Province de Teruel. Bull. Soc. Geol. de Frajice, ser. 2, tome xxiv. p. 144
(1868).

i> 2
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CHAPTEE V.

LOWER GREENSAND—conimwe^.

THE CARSTONE.

Introduction.

This name has been given to a coarse and highly ferruginous

grit, which may be traced continuously at the base of the Gault

through the Isle of Wight. Wherever fully exposed the Carstone

is seen to pass up into the Gault ; on the other hand a fairly sharp

line at its base separates it from the Sand-rock Beds, with an

appearance even of slight erosion at times, though we have no

evidence of an actual unconformity. The feature produced by
this comparatively hard grit, capping the soft sands of the Sand-

rock Beds, is especially prominent where the beds are nearly

horizontal. It is most marked at Marvel Wood, near Shide, and

in the neighbourhood of Godshill.

The Carstone varies considerably in thickness within the Island.

From 6 feet at Compton Bay it expands to 12 feet near Blackgang,

to 30 feet near Bonchurch, and to no less than 72 feet at Red
Cliff. At Punfield, on the other hand, it seems to be represented

by a few inches only of pebbly grit, but is not seen there in place.

The Carstone, therefore, thickens towards the north-east, while the

other subdivisions of the Lower Greensand increase towards the

south.

The Carstone corresponds to the upper part of Fitton's

Group XVI. The present name* has been adopted on account

of the resemblance the rock bears to the Carstone of Lincolnshire

and Norfolk, of which there is reason to suppose it to be the

stratigraphical equivalent. For the Carstone of those Counties

passes up into the Red Chalk, which there occupies the position

of, and partly represents the Gault. Moreover, further south we
find that the Gault when it makes its appearance passes down
into a grey clay with phosphatic nodules, which in its turn shades

into a lower light brown sand with phosphatic concretions and
numerous fossils, f

These fossils, as pointed out by Mr, Teall, are found in the

south of England to occur in the Gault, and in the Ammonites
mcmimillaris zone, which lies next below the Gault. Ho infers,

therefore, that "• the Norfolk Neocomians [Carstone] are found to

resemble both stratigraphically and palasontologically the Folke-

stone Beds of the South" {ojk cit., p. 22). But we have already

pointed out that the Folkestone Beds as a whole are comparable

to the Sand- rock Scries, It remains to be seen whether any sub-

* The name is applied locally iu thu Weald to the portions of the Folkcstoue

Beds, which have been cemented by brown iron oxide into a hard rock.

f The Pottou and WJcken Phosphatic Deposits (Sedgwick Prize Essay for 1873)
by Mr, J. J, H. Teall. Cambridge, 8vo., 1875, p. 20.
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division of the Folkestone Beds corresponding to the Carstone of

the Isle of Wight can be recognised on the MainLand. The
Carstone thickens in the Isle of Wight towards the north-east, yet

in the part of the Weald which is nearest to the Island, the

Folkestone Beds preserve their character of fine-grained quartz

sand up to within a foot or two of the base of the Gault. But on
the other hand the base of the Gault invariably consists of a more
or less pebbly grit, or of a sand with phosphatic nodules. At
Steep Common, near Petersfield, the Gault is green and sandy

towards the base, contains phosphatic nodules, and rests on a

*' brown and green sand, with large pebbles, and at one place

phosphatic nodules at base." ^ Further east, near Midhurst and
Pulborough, the base is formed by a pebbly grit, varying from

3 to 10 inches only in thickness, but conspicuous from its extreme
hardness and from its deep-brown or blood-red colour. The
pebbles in this band range up to half an inch in length, and
their presence, together with the gritty character of the rock, dis-

tinguish it, even apart from its hard ferruginous cement, from the

fine-grained sand of the Folkestone Beds. Elsewhere in the

Weald the base of the Gault is marked by nodules of phosphate

of lime or of iron pyrites, the hard pebbly grit described above
beino; confined to the neio-hbourhood of Midhurst and Pulborough.

Associated with the nodules, and likewise in a phosphatic state,

there are fossils of Gault affinities, viz.. Ammonites Beudantii,

A. mammillaris, Exogyra conica, Inoceramus Salamoni, Natica

fjaultina, and others, which have led to the remark that the

Folkestone Beds are more closely connected Avith the Gault than

with the underlying Sandgate Beds. In 1 859 Professor A. Gaudry
remarked that the sands at the top of the Lower Greensand at

Folkestone and Wissant in the Bas-Boulonnais contain Ammonites
mammillaris, and proposed to group these sands with the Gault on

that account.t In 1868 Mr. Topley noticed that at Folkestone

the Folkestone Beds both pass lithologically up into the Gault,

and also contain in their upper part " nodules with Gault-like

fossils," X and the same view of their relationship was taken by
M. Barrois, who mentions that not only are several fossils of the

Ammonites mammillaris zone, which in France is included in the

Gault, found in the upper part of the Folkestone Beds, but that

the brachiopods which occur in this zone are especially abundant

in the lower part of the same strata. He concludes that unless

the Folkestone Beds, like the A. mammillaris zone, are classed

with the Gault, there is no satisfactory upper limit to the Aptian

in England. § Mr. Price, on the other hand, would retain the

zone of A, mammillaris in the Upper Neocomian.||

* Geology of the Weald, p. 142.

t Bull. Soc. Geol. de France, ser. 2, vol. xvii. p. 32. 1860,

% Ou the Lower Cretaceous Rocks of the Bas-Boulonnais, &c. Quart. Journ.

Geol. Soc., vol. xxiv. p. 474. 1868.

§ L'Age des " Folkestone Beds " du Lower Greensand. Ann. Soc. Geoloyique

duNord, t. iii. p. 23. 1875.

11
Monograph of the Gault, 1880, p. 35.
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The nodules and fossils referred to above occur in three to four

feet of sand, which form the top only of the Folkestone Beds.

This sand, wliicli both passes up into, and possesses this paljeonto-

logical affinity with the Uault, seems to be an expanded repre-

sentative of the grit-band of Midhurst and Pulborough, which
also passes up into the Gaulr. The grit-band, as before explained,

is sharply marked off from the underlying mass of the Folkestone

Beds ; if the sand witli Gault fossils could also be separated from
the Folkestone Beds, we should no longer have to face the anomaly

of the upper member of the Neocomian group being characterised

by a Gault fauna, and should also be able to point in the Wealden
area to a basement-bed to the Gault corresponding to the

Carstone of the Isle of Wight. At present, however, it must
remain uncertain whether an upper portion of the Folkestone

Beds can be separated off, as on equivalent to the Carstone of the

Isle of AVight, or whether the Carstone changes horizontally into

a sand of the usual Folkestone Beds type during its passage north-

eastwards below the Hampshire Basin.

The fossils of the Carstone of the Isle of Wight, so far as they

go, indicate as close a relationship with the Upper Neocomian as

with the Gault. Two forms, however, occur which are not known
below the Folkestone Beds, viz., Lima parallela, Sow., which
.ranges through the Gault, and Ammonites Beudantii, Brong.,

which occurs in the A. mammillaris zone both in England and
France, as well as in the zone between the Upper and Lower
Gault, to which it gives its name. The following is the complete

list :—

Fossils of the Carstone.

Wood (Bonchurcli and Dunnose),

Echinoderm, fragment (Bonchurch).

Enallaster (Hemipneustes) Fittoni, Forbes: as a pebble (Bonchurcli).

Crustacean fragment (Bonchurch).

Hoploparia longimana. Sow. (Sandown and Dunnose).
Avicula (Bonchurch and Blackgang).

Astarte (Sandown).
Cardium (Bonchurch and Sandown).
Exogyra (Sandown and Blackgang).

Leda scapha?, D'Orh. (Sandown).
Lima (Blackgang).

Lima parallela, Sow. (Blackgang).

Nucula (Blackgang).

Panopsea? (Fitton, Blackgang).
Fecten orbicularis, Soiv. (Bonchurch, Dunnose, Sandown, Blackgang
Pecten quinquecostatus. Sow. (Sandown).
Plicatula carteroniana, D'Orh. (Sandown).
Tellina (Sandown).
Venus? (Fitton, Blackgang).
Actaeon (Sandown).
Pleurotomaria (Blackgang).

Solarium (Forbes, Blackgang).
Trochus (Bonchurch).
Ammonites, fragment (Blackgang).

,, Beudantii, Bronrj. (Blackgang).

Lamna, tooth of (Dunnose).
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CoMPTON Bay to Redcliff.

At Compton Bay the Carstone is a broAvu sandstone, having as

its basement layer a band, three inches thick, of qnartzite pebbles,

ranging up to three-quarters of an inch in length, with rolled

phosphatic pebbles, many bits of wood, and cylindrical concretions

which seem to have been formed in place. Though the beds below
also contain pebbly bands, they appear to be more of the type of the

Sand-rock Series, and to be divided from the Carstone by a hard

and fast line. Upwards the Carstone passes gradually into the

Gault, the nature of the junction being shown in Fig. 7 (p. 23)

and in the accompanying sketch by Professor E. Forbes.

Fig. 13.

Junction of the Gault and Lotoer Greensand in Compton Bay.

a. Dark blue sandy clay (Gault).

b. Brown sand mtli a pebble-l^and, three inches thick, at the

base, containing quartz- pebbles, raany pieces of wood,

and some phosphatic pebbles ^Carstone)

c. Blue sandy clay - - - -
_ -

d. Grey and greenish sand with small quartzite'pebbles at the

top and the bottom, and with a layer of pyritised wood,

4 feet from the base . . - - .

e. Bright-yellow sand .....
/. A ferruginous band, about ....
g. Irregularly interlaminated white sand and blue clay (for

the continuation of this section, see p. 22).

Ft. In.

13

9
1

Eastwards from Compton Bay there is no section of the Car-

stone, though its position can be determined with some accuracy

by the nature of the soil. In the section of the Sand-rock Series

at Eock (p. 41) the base of the Carstone is exposed, but no

more.

There are indications, however, of the steady thickening of this

subdivision eastwards. Not only does the outcrop widen, but

south of Coombe Tower the rock begins to form a distinct escarp-

ment, which gradually becomes the best marked feature in the

Lower Greensand. Wherever exposed the rock consists of a brown

and ferruginous grit.
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By tlie side of the high road from Chale to Chillerton a pit

shows the base of the Carstone, consistiDg there of a ferruginous

grit with a few pebbles at the base, and resting on sand and cLiy

with markings resembling fucoids, about 6 feet thick, under which

lies white sand. The escarpment continues to grow in importance,

but excepting in a lane near Roslin, presents no sections till we
reach Rooldey Green, the road-cutting south of which place

shows yellow and white laminated sand and loam (Sand-rock

Series) in the lower part, and ferruginous sand and loam with

some clay nearer to Rookley Green. Thence the Carstone sweeps

round to the east and north of Rookley, and crosses the same
road south of Blackwater, in a cutting where it rests on white

sand.

It is next seen in small pits near Park Cottage, but is better

exposed in a road-cutting at Sandway, 300 yards east of White-
croft, where it rests on the white sand previously alluded to

(p. 42).

A short distance to the north, at Marvel Wood, the Carstone

rises into one of the boldest escarpments in the Isle of Wight,
of which the section was given on p. 42. It here rests on sands

in which current-bedding is very conspicuous. The definiteness

of its base, taken together with the manner in which it crosses

the edges of the current-bedding planes of the strata below, gives

a strong appearance of unconformity, which is heightened by the

fact that the grey sand, 3 feet thick, on which the Carstone

reposes, looks as if it had been " reconstructed " from the clays

and white sands of the Sand-rock Series. The mapping of the

Island as a whole did not, however, support the idea of an un-

conformity at this horizon, though there may have been local

erosion and redeposition. The base of this subdivision may be

followed along Marvel Wood to the head of the valley on the west

side, where two small pits give a similar section.

The Carstone is next seen in the lanes near Newclose House, but,

owing to the rapidly increasing dip, the outcrop becomes narrow,

and the escarpment insignificant. On the east side of the Medina
it is seen in the lane leading up the hill past Standen. The upper
beds of the Sand-rock Series are also brown here, but may be
distino-uished without difficultv from the coarse ferruo-inous grit

of the Carstone.

From St. George's Down eastwards the position of the Carstone
is marked by a slight rise in the ground, and the highly ferruginous

soil. The rock is exposed in the road-side at Great East Standen,
but does not appear again till we reach a small opening 300
yards south-east of Heasley Lodge, where it rests on buff sand.

At Knighton it forms a fairly well-marked feature, and is

exposed in the wooded bank on the east side of the stream, and
again in the valley a quarter of a mile west of Kern. East of

Kern the dip increases and the outcrop narrows down to a mere
line. There is a small exposure 250 yards north-w^est of the

Roman Villa at Brading.
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This brings us to the coast section at RedcllfF, the section of
which was given on p, 35. The Carstone here, as everywhere,

passes up into the Gault, and shows at this locality a greater

thickness than in any other part of the Isle of Wight, namely,
72 feet 9 inches, A small fault, previously alluded to, is clearly

shown in the Carstone, and in some of the beds below ir. Such
phosphatic concretions as occur consist of cemented masses of grit,

and seem to have been formed in place. The whole rock is

markedly ferruginous.

From Niton and Blackgang to Shanklin and Bonchurch.

We will now trace the course of the Carstone around the

southern hills of the Island, proceeding as before from west to

east. The exposures about the Undercliff near Blackgang are

numerous and easily accessible. The Carstone forms the brow
of a shelf in the cliff, which is occupied by the Gault, or more
usually by the debris of Upper Greensaud and Chalk that has

slid down over the Gault. This brow may be traced continuously

from Chale to the Chalybeate Spring. It reappears above

Knowles, and near the foot of the cliff below Niton presents its

most eastern exposiu-e. Still further east the southerly dip is

believed to carry the Carstone down to the level of the beach, but

no rock ap[)ears in situ to determine the point.

The following section was noted above the Chalybeate

Spring :

—

Ft. In.

Gault ; blue clay passing down.
"Brown grit, interbedded witb grey clay, and

containing phospliatic nodules in the upper
part - - - - -80

Blue clay - - - - - 3
Reddish-brown grit, very red in parts - 1

Line of small quartz pebbles with rolled

phosphatic nodules up to 2 inches in

diameter - - - - - 2
Sand-rock Series (for details, see p. 31).

Carstone <|

12 2

In the cliff below Niton we find the following details:

—

Ft. In.

Gault ; blue clay passing down

.

TBrown grit ==.---
I
Clay-parting - - - - -

Carstone <( Brown grit witb phosphatic nooules -

I

Brown sand and clay . - .

[_Pebbly and ferruginous band
Sand-rock Series

;
grey sand with seams of blue clay,

seen to 41 ft.

3
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In Blackgang Chine, and on either side of it, the Carstone with

the base of the overlying Gault is repeatedly exposed, but a little

north of the Chine, reaching the top of the cliff, it strikes inland,

its base being exposed in the hill on the south siile of the high

road near Cliff Terrace.

On proceeding inland along the outcrop of the Carstone, we
are soon struck with the fact that it is more often than not over-

spread with Gault clay. The appearance o£ the ground at once

supplies the explanation. Over large areas the clay from the

Gault outcrop has sUd down and spread itself as a skin over a

more or less even slope of Carstone, but is still easily distinguished

by the hummocky appearance of the ground it occupies, as well as

by the charaeter of the soil, in some places the clay has flowed

down in the form of mud-rivers, keeping usually to the lines of

hollow in its descent, but overspreading also many of the higher

parts of the Carstone feature. The course and limits of these

mud-rivers or gutters may be distinguished, for many years after

thev have ceased to move, by the large sods of turf which have

been torn off and heaped in a little irregular bank along their

edo-es, and by the lines which still serve to indicate where the

mass ofmoving clay was traversed by Jong curving cracks, convex

in the direction of movement. The mud-rivers extend sometimes

to a distance of a quarter of a mile or more beyond the base of the

Gault.

The sections along the western slope of St. Catherine's Down
are few and poor, but at its extreme north end pebbly Carstone

rests on buff and white sand. On its east side the guttering

of the Gault, assisted by the slight easterly dip of the strata, has

been more than usually extensive, but the Carstone near Wyd-
combe forms a characteristic feature. It may be followed round

the soutlx side of the house, and is seen at a small waterfall

350 yards south-east of it. Near here three outliers of Carstone

cap conspicuous hills, the lower portions of which consist of

white sand and sand-rock. The base of the Carstone appears in

two sand-pits 300 yards v, est, and the same distance north of

Itchall, which show clayey sand and ironstone resting on white

sandstone. A similar section occurs at Sheepwash, where the

Carstone forms a fine escarpment, corresponding to the feature at

Marvel Wood, which we have already described. The strata

being nearly horizontal, the Carstone runs for a long distance

along the tops of steep spurs of white sand and sand-rock that jut

out from the hill-side. Presenting everywhere the same ferru-

o-inous character, it may be readily distinguished from the series

below. The slipping down of the Gault is especially noticeable

south of Godshill Park. Redhill, where there is a good section

of the Carstone, has been named, like Redhill in Surrey, from the

ferruginous colour of the soil.

In Appuldurcombe Park and about Wroxall, a large area is

occupied by slipped Gault ; but the Carstone appears by the side

of the road north of the village, and its base is well exposed at

Yard Farm, where it rests on white sand
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At Winstone, a fine example of a mud-slide is crossed by the

railway cutting, now grassed over. Another a little to the east

has travelled clown a hollow in the Inll-side, and is now being dug
for bricks. On the hill-side above the brick-pit a small opening
has been made in the Carstone.

From here to Shanklin occasional small sections serve to fix

the position of the Carstone, but call for no particular notice. In
the great cliff-section, however, which extends from Knock Cliff

to near Bonchurch, this subdivision is finely shown. It strikes

the coast half a mile north of Luccomb Chine, and forms thence

the brow of the cliff to Monk's Bay, where it comes nearly to the

beach. West of this, through everywhere hidden by landslips,

it probably descends to the level of the beach, as is believed to be
the case near Niton. Everywhere it passes up into the Gault, and
rests with a sharply-marked base on the brightly coloured sands

of the Sand-rock Series. The following section was noted in

Monk's Bay :

—

Ft. In.

Gault. Blue micaceous clay passing down.

fBlue micaceous clay with lines of grit - 3

I

Brown ferruginous rock with derived phos-

j

phatic concretions containing oolitic grains

I
of iron oxide . . . -

Par t J Sandy and gritty blue clay, passing down -

"^ Clayey brown grit with nodules as above
Brown grit -----
Brown grit with many small pebbles

Pebbly band, with quartzites up to half-an-

L inch in length - - - .0 3-6
Sand-rock Series. Bright-yellow and white sand.

34 6

A well-rolled specimen of Enallaster {Hemipneiistes) Fittoniy

Forbes, was found as a phosphatic nodule in the clayey brown grit,

3 feet thick. This fossil is recorded as occurring at Horseledge

(p. 261), and more abundantly in the same beds at Atherfield,

and in the Hythe Beds at Hythe. Its occurrence therefore as a

derived specimen in the Carstone is significant.

1
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CHAPTER VI.

THE GAULT AND UPPER GREENSAND.

1. The Gault.

Inteoduction.

The Gault, which rests quite conformably on the Carstone, may-

be described generally as a blue or bluish grey clay, more or less

sandy, and with minute spangles of mica. It contains little or no

calcareous matter, such proportion of this material as may have

been originally present having been converted into sulphate of

lime, which in the form of small crystals of selenite sometimes

occurs in considerable quantity. The fossils are few, and dis-

tributed at rare intervals.

In thickness the Gault varies from 120 feet at Culver to 146 feet

at Blackgang, and 139 feet in Compton Bay. At Punfield,

where, however, it is difficult of measurement, it is about 111 feet

thick. In its upper part it becomes sandy and lighter in colour

than in the lower beds, so as to pass almost insensibly into

the Upper Greensand. The proportion of sand increases west-

wards in these passage beds, so that at Punfield the name of Gault,

as indicating a clay, becomes quite inapplicable. In the extreme

west (Black Down) the whole formation seems to pass into a

sand.

Landslips.

The Gault has received the name of the "blue slipper "* in the

Isle of Wight, from its tendency to give rise to landslips, or of
" Platnore," a name which was in former days applied to any close

black earthy stone or clay. The beautiful and romantic scenery of

the Undercliff or " Back " of the Island has been mainly caused by

the sliding of the Chalk and Upper Greensand over the unctuous

surface of the Gault clay, the tendency to slide being principally

due to a rather pronounced seaward southerly dip, and to the

outburst of springs at the junction oF the porous Upper Greensand

and impervious Gault.

'* The term " slipper " is applied in tlie Islaud to any bed which gives rise to

hiudslips.
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Through the greater part of the UndercHff the shpped materials

assumed a position of rest before the commencement of the historic

period. It seems Hkely that in the belt of ground occupied by
the slip, the southerly dip was steeper than it is in the existing

cliff, and that the strata now forming this cliff will never be in a

position to slide so readily as those portions that have already

gone. Still, as the sea, in the course of centuries, removes the

fallen debris which forms the coast, the movements will doubtless

be renewed from time to time. Indeed, at Blackgang and Bon-
church, the wesfc and east ends respectively of the Undercliff,

there have been great slips within the present century.

The following account of the East End Landslip, which took

place in 1810 in Bonchurcli and Luccomb, is taken from one of

Mr. Webster's letters, dated May 27th, 1811, and pubhshed in

Sir Henry Englefield's Isle of Wight (p. 131) :—
" I was surprised at the scene of devastation, which seemed to

have been occasioned by some convulsion of nature. A con-

siderable portion of the cliff had fallen down, strewing the whole
of the ground between it and the sea with its ruins ; huge masses

of solid rock started up amidst heaps of smaller fragments, whilst

immense quantities of loose marl, mixed with stones, and even the

soil above with the wheat still growing on it, filled up the

spaces betAveen, and formed hills of rubbish which are scarcely

accessible."

'' Nothing had resisted the force o£ the falling rocks. Trees

were levelled with the ground ; and many lay half buried in the

ruins. The streams were choked up, and pools of water were
formed in many places. Whatever road or path formerly existed

through this place had been effaced ; and with some difficulty I

passed over this avalanche which extended many hundred yards."
" Proceeding eastward, the whole of the soil seemed to have

been moved, and was filled with chasms and bushes lying in every

direction .... I perceived, however, on my left hand, the

lofty wall of rock which belonged to the same stratum as the

UndercliftV

This description of the scene is equally applicable at the present

day, except that the ruins are covered with, vegetation. Huge
pinnacles or slices of the Uj)per Greensand have moved down
a few feet only and remain with their upper parts resting against

the parent cliff, but separated from it below by a narrow cleft,

along which it is possible to squeeze one's way. The top of the

Gault is everywhere concealed by fallen rock.

At the west end of the Undercliff, under Gore Cliff, a great

slip took place in 1799, and the movement has been rencAvel from
time to time ever since. A letter, dated Niton, February 9th,

1799, and published in the Isle of Wight Magazine for the same
year, is quoted by Mr. Norman as follows :*— " The whole o£ the

ground from the cliff above was seen in motion .... The

* Geological Guide to the Isle of Wight, 8vo., Ventnor, 1887, pp. 187-189.
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ground above, beginning with a great founder at the base of the

difF immediately under St. Catherine's Down, kept gliding

forward, and at last rushed on with violence, totally changing the

surface of all the ground to the west of the brook that runs into

the sea, so that now the whole is convulsed and scattered about,

as if it had been done by an earthquake The
cascade which you used to view from the house at first disappeared,

but has now broken out and tumbled down into the withey-

bed, of which it has made a lake."

Mr. Norman relates that an enormous mass of rock by the road

beneath Gore Cliff ^' once formed part of a large pinnacle which

had become loosened from the cliff and overhung in a manner
extremely threatening to the safety of the public. The authorities

decided upon its removal by means of gunpowder. In its fall it

carried with it tons of adjacent rock and debris, entirely blocking

and destroying the roadway made round the landslip of 1799"

{ojj, cit., p. 189). The roadway has again been threatened with

destruction (1887) by the constant slipping of the Gault, some
of the rain gullies having cut their way into the slope as far as the

seaward fence of the highway.

The most striking feature in the central parts of the Under-
cliff is the succession of short escarpments produced by the fall of

slices of the Upper Greensand cliff. These portions range in size

from mere blocks up to slices of half a mile in length. They have

broken off along the vertical joints by which the sandstone is

traversed, and as their bases slid forward over the Gault, have
slowly acquired a steep landward (northerly) dip. The process

has been repeated several times, thus producing at different levels

in the Undercliff a series of Upper Greensand escarpments,

separated by deep hollows, which have been not uncommonly
occupied by natural lakes. The distance to which they have

descended varies indefinitely. Above Bonchurch a very long but
narrow slice has moved a few feet only, and still forms the

principal face of the cliff. But many others, with a portion of

Chalk above them, have descended to the beach some 300 feet

below, and from a quarter to half a mile distant.

Such wholesale slipping is, generally speaking, confined to the

coast, but some large masses of Greensand have slid down on
all sides of St. Catherine's Down, and from the shoulder which
separates Shanklin and Luccomb. The slipping down of the

Gault in great mud-rivers all round the southern Downs has

already been noticed (p. 58). It does not take place along the

Central Downs of the Island, where the dip is generally at a
steeper angle and into the hill-side.

Description of Sections.

The best sectiun of the Gault is afforded in Compton Bay,
where nearly the whole deposit may be examined, the section beino-

as follows :

—
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Section of the Gault in Compton Bay.

Feet;
Upper Greensand (for details see p. 68).

f" fHard blue clayey bands with fucoidal

I
I

markings alternating with sandy bands,

I
Passage j containing iron pyrites - - - 6

I Beds.
\
Pale blue silty sand or sandy micaceous

I I
clay with fucoidal markings, weathering

Gault <; L yellow 30

Clay, as above, but of a deeper blue - - - 8

Greenish clay - - - - - - 2
Blue clay as above, with fish-scales, &c. in several

bands 20
Blue clay - - - - - - 73

Carstone (for details see p. 55).

139

The passage up from the Gault is illustrated in the accompany-
ing sketch (Fig. 14), made in the cliffs at Comptou during the

progress of the geological survey of the Island in 1852.

Fig. 14.

Junction of the Upper Greensand and Gault in Compton Bay.

md

Ft. In.

a. Upper Greensand. Hard concretionary band, with phos-

phatic nodules - - - - - -10
b. Passage by a bluish sand with thin fucoidal markings,

into - - - - - - -06
c. Green sandy band with a few nodules - - - 6

d. Dark blue sandy clay - - - - - 2

e. Paler and darker beds with small nodules: Fossils,

Gryphcea, Vermicularia, Area (rare).

The passage beds, in the former Edition of this Memoir, were

included with the Upper Greensand. Lithologically, however,

they are more nearly allied to the Gault, with which they have

usually been grouped of later years.

Downwards the Gault passes into the Carstone as described ou

p. 55. In its lower part Mr. Normau observed Inoceramus

sulcatus, Natica gaultina, and Ammonites dentatus (var. of A.

interruptus, D'Orb.), the last-named occurring as a brittle coal-
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black materia], the inner whorls j)erraeatecl by a phosphatic

substance*

At Blackgang the numerous sections in the lower part of the

Gault have been noticed in the description of the Carstone.

Inoceramus sulcatus and T. conceutricus have been found in a gulley

west of the hotel. The top of the Gault appears in Gore Cliff, this

being the only spot in the Undercliff where it is not concealed by

fallen rubbish. The beds are similar to those at Compton Bay,

and the thicknesses differ but little. According to Mr. Simmst
there are here 43 feet of light-coloured Gault (passage beds), and

103 of blue Gault, giving a total of 146 feet.

The sections in the cliff from Bonchurch to Knock Cliff show

the lower beds of the Gault only. The passage downwards into

the Carstone may be conveniently examined in the brow of the

cliff near Bonchurch (^p. 59).

In Sandown Bay the position of the Gault is marked by a

narrow hollow in the cliffs. The passage beds into the Upper
Greensand above and the Carstone below are there exposed, but

the rest of the deposit is concealed by vegetation. The top

layers consist of alternations of blue sandy clays and sands with

Vermicularia, about 15 feet thick, and the lower beds of darker

blue micaceous clay. The total thickness of the Gault here is

about 120 feet.

Through the central parts of the Island, the Gault occupies a

narrow belt of low ground, separating the Upper and Lower
Greensands. When not overspread by a downwash of sand,

the soil of this belt is wet and rush-covered, and presents a

characteristically different appearance from that of the strata

above and below. But as a rule the Gault is entirely masked,

and sections are exceedingly rare.

The passage beds into the Upper Greensand are seen in a lane

100 yards south-west of Kill, near Chillerton. At Gossard Hill,

near Rookley, where a long shoulder of Gault, capped by an

outlier of Upper Greensand, juts out across the Medina, a brick-

pit has been opened ; but only the weathered surface of the Gault

is worked, a pale-blue or nearly white structureless clay. A
better section is provided in the brick-pit at Bierley, near Niton,

where the lower beds of the Gault are exposed.

The brick-pits by the side of the railway between Wroxall and
Shanklin are worked in Gault that has slipped down the hill-side

below the true outcrop (p. 59). One of the most noticeable featm'es

in connection with the outcrop of the Gault, is the copious supply

of water which it throws out nearly all round the southern Downs
of the Island. The greater part of the strata over-lying this clay

being of a permeable nature, the rainfall is absorbed by them, and

is thrown out in a line of springs along the top of the first imper-

meable bed it encounters. The s])rings are of course most copious

along the hill-sides where the Gault is at the lowest level, the

* Geological Guide to the Isle of Wight, p. 70.

f Quart, Journ. Geol, Soc, vol. i. p. 76 (1845).
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underground water naturally moving down the dip-slope of the

beds; but, the dip being very gentle, there are springs along

nearly the whole Gault outcrop. The most copious occur at

Wydcombe, Bierley (utilised for the Niton and VVhitwell Water-
works), Niton, Whitwell, south and south-east of Wroxall, and in

Greatwood Copse near Shanklin. The natural spring which

formerly issued at the last-mentioned locality was utilised for the

Shanklin Water-works, the supply of water having been some-

what increased by driving a heading into the hill along the

junction of the Upper Greensand and Gault. Ventnor is sup-

plied by a spring issuing from the same strata, and met with in

driving the railway tunnel. Several springs take their rise in the

same neighbourhood, and were formerly used to drive a mill in

Ventnor Cove.
Along the central chain of hills the springs are less frequent,

owing to the steep inward dip of the strata. But a fine spring

issues at Bottlehole Well near Brixton, and another, issuing,

however, in the Upper Greensand, gives its name to tlie village

of Shorwell. About Chillerton and Gatcombe, where the dip is

very gentle, numerous springs rise along the sides, and particularly

at the heads of, the valleys.

At Knighton there are good springs, which, supplemented by a

well, are utilised for the supply of Ryde.

Correlation with the Mainland.

The zones into which the Gault of Folkestone has been divided

by Messrs. De Ranee* and Pricef have not been recognised in

the Isle of Wight, and it is the opinion of the latter that the Gault
of the Island is of Upper Gault age (Monograph of the Gault,

p. 27). This opinion was founded on the occurrence of //weeramMs
sulcatus. Ammonites rostratus, Solariitm ornatum, Belcmnites ulti-

mus, &c. Of these Ammonites rostratus, and Inoceramus sulcatus

are confined to the Upper Gault, but Belemnites ultimus ranges

throughout the deposit, while Solariuvi ornatum occurs in the

Lower, as well as in the Upper Gault. On the other hand Am-
monites dentatus is a variety of Ammonites interruptus which gives

its name to the lowest zone of the Gault at Folkestone, from which
it would seem that the Lower Gault also is represented in the

Isle of Wight. This might be likewise inferred from the absence

of any break in or below the Gault of the Island. A couiplete

list of the fossils will be found in Table III. of Appendix II.

Uppf.r Greensand.

Introduction.

This rock forms one of the most conspicuous features in the
Island, namely the cliff which overhangs the Undercliff from

* Geol. Mag. for 18^58, p. 163.

t Quart. Journ. Geol. Soc, vol.xxx. p. 342, 1874, and a Monograph of the Gault,
8vo. Loudon. 1880.

E 66786. jj
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Boncliiirch to Blackgang, and which reappears inland in the bold

brows of St. Catherine's Down, Head Down, Gat ClifF, and
St. Martin's Down (Cook's Castle Crag). In the central range

the same rock forms the bold ridge of Rams Down, which is

scarcely less conspicuous than the Chalk Downs themselves.

The existence of these striking features is due to the hard-

ness of a bed composed of alternations of chert and sand, and
underlain throughout the central parts of the Island by a band of
freestone. The position of the base of the Chert Beds has been
indicated on the map by a broken line in the central and southern

parts of the Island, principally on account of their topographical

importance.

Above the Chert Beds a variable thickness of glauconitic sands

passing up into the Chalk Marl is known as the Chloritic Marl.

Below the Chert Beds there lie from 70 to 90 feet of sands^

called " malm," with bands or lenticular masses of chert and
cherty limestone or "rag." Other local names of less common
occurrence are " hassock " for the sands, " whills " for sandstone,
" shotter-wick " for chert, " firestone " for a stone formerly em-
ployed for lining hearths, and " rubstone " for a stone once used
for whitening hearths or doorsteps.

The thicknesses of the Malm Rock and Chert Beds are given

for different localities in the Isle of Wight, and for Punfield, in the

following table, the thickness of Gault at the same spots being

appended to show that the Upper Greensand and Gault thicken

and thin together, and not one at the expense of the other.
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Rock (excludiDg a few feet at the top) was grouped with the

passage-beds into the Gault as the zone of Ammonites mflatus*'

The most important bed commercially is the band of freestone,

from 3 to 5 feet thick, above alluded to as occurring a short dis-

tance below the base of the Chert Beds. This freestone is not

recognisable in the east or west ends of the Island, but has been

largely worked as a building-stone in the southern hills, being

especially conspicuous in the clifl: between Blackgang and Bon-

church. Between it and the Chert Beds lie one or two bands of

" firestone " and " rubstone."

The Chert Beds attain their fullest development near Ventnor.

In Sandown Bay they can scarcely be recognised. The chert,

though used for road-metal, is not much worked, except in gaining

access to the freestone below. Some of the beds of chert are

crowded with the spicules of sponges.

Dr. Hindef remarked of the Chert Beds of the quarry at

Ventnor Station that they " so abound with spicules that they

may be considered as a continuous sponge-bed The
chert is usually of a light brown tint, and in thin sections under

the microscope it is seen to be filled with spicules and spicular

casts imbedded in a translucent matrix of chalcedonic silica. The
spicules are likewise of chalcedony, and their canals are infilled

with glauconite. Another variety of chert, also very abundant, is

of a grayish or greenish-white tint ; it differs from the former in

that the matrix is of amorphous silica, while the inclosed spicules

are of chalcedony. The chert bands .... are enveloped

in an outer crust, of varying thickness, of white or yellow

siliceous porous rock, which is interspersed with the empty moulds

of spicules.

" In some of the thicker masses of chert there are cavities or

pockets filled with spicules, loosely mingled in a grayish siliceo-

calcarous powder, in which there are also numerous well-preserved

foraminifera, chiefly of the genus Textularia. The spicules in

these cavities have undergone a remarkable alteration in structure

;

they appear to have lost their original silica, which has been

replaced by glauconite and some other silicate of a greenish-white

aspect. The replacing material has only partially filled the form

of the original spicules, and thus they look like mere shadowy
casts of complete spicules. These in many cases are peculiarly

distorted and contracted." Spicules occmTed in the lower beds

in the quarry also, but not so abundantly.

By Dr. Barrels the Chert Beds and the freestone below them

were correlated with the Warminster Beds. A specimen of

Clathraria Lyellii, a cycadeous plant, which it will be remem-
bered occurs in the Wealden Beds, has been obtained from the

Upper Greensand by Capt. Ibbetson in bastard freestone at the

* Recherches sur le Terrain Cretace Superieur de I'Angleterre et de I'lrlande,

p. 107.

t Phil. Trans., vol. 176, p. 418. 1886.

£ 2
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base of the Chert Beds.* Another spechnen has been recorded

by Mr. Parkinson from the Chert Beds at Steephill, about 10 feet

below the Chloritic Marl.t A femur of a reptile is stated by

Mantell to have been found at Bonchurch three or four feet above

the firestone.l

For the other fossils the reader is referred to the tabulated lists

at the end of the volume.

Coast Sections.

1. Compton Bay.

The following details were observed in the cliff forming the west

side of Compton Bay :

—

Chalk Marl (see p. 83). Feet.

Chloritic Marl (see p. 81).

r rv> f r
Green sand with 10 or 12 bands of

1 i^ J \ chert, light-brown outside, blue

I

^^^'-
I inside - - - - 13

Darker green sand, light-green when
dry, with small scattered phosphatic

nodules and lenticular masses of

Malm i' chert or rag - - - 32

Rock,
"^i

Sandstone, jointed and weathering

; into caves at the foot of the clifl".

I I
Many black nodules scattered

(^ l_
throughout- - - - 41

Gault - - Passage Beds (see p. 63).

Upper
Greensand

<:

86

The Chert Beds are not so well developed here as in the central

parts of the Island, and the chert itself is more calcareous. The

freestone bed also, so marked a feature in the Undercliff, cannot

be recognised.

2. Blackgang to ShankUn.

Gore Cliff shows the Upper Greensand in a form that is typical

of the central and southern parts of the Island. The Chert Beds

form a vertical face, deeply scarred by the weather, each band of

chert forming a ledge, while the soft sands between have been

scooped out by the wind. At the foot of this vertical part of the

cliff the 5-foot bed of freestone runs for some miles and can

generally be recognised at a glance. The Malm Rock below

forms a steep, often precipitous slope. ^

* Notes on the Geology and Chemical Constitution of the various Strata in the

Isle of Wight, p. 25. See also Quart. Jvurn. Geol. Soc, vol. xxxvii. p. 372. The

specimen is incorrectly stated by Mantell (Geol. Excursions in the Isle of Wight,

pp. 215, 217) to have been found in the Chalk Marl.

j- Quart. Journ. Gcol. Soc, vol. xxxvii. p. 372. 1881.

X Geological Excursions, pp. 179, 180.
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Freestone
l£t

Gore Cliff.

Chloritic Marl (see p. 81).

Chert Beds. Alternations of chert and sand
Firestone and rag

("Bastard freestone
' \ Freestone - '

Malm Rock<^ Sand with rag - - .

I
„ with many ledges of rag

I

Blue clayey sand
[_Blue micaceous sandstone

Gault - Passage Beds.

A still more convenient spot for examining the upper part of

the Greensand, known as the Cripple's Path, slants up the cliff,

south-east of the village of Niton. The Chloritic Marl, however,

is not seen.

At Ventnor the section of the beds is given by Mr. Norman
as follows :

—

Ft.
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to Calbourne where the Chloritic Marl, 14 feet 2 inches thick,

abounds with phosphatised Ammonites. The Chert Beds appear
also, but the greater part of the Malm Rock is concealed by a

thick stratified talus of chalk.

Proceeding eastwards we find the Chert Beds at Coombe Tower
beginning to form the feature, which becomes so conspicuous in

the central and southern parts of the Island. In this neighbour-
hood the chert, white in colour and accompanied with much
chalcedony, is exposed repeatedly all along the crest of the

escarpment to Shorwell, where it is quarried, or rather dug, for

building.

East of SI\orwell the escarpment becomes steadily bolder, and
we find blue chert associated with the white alono- the crest of the

hill. At the east end of this hill, over the Chillerton road, free-

stone is worked in a quarry below the Chert Beds, this being the

most westerly appearance of the bed so prominent about Yentnor.

Between the bold escarpment of Rams Down and the Chalk
Downs runs the long winding valley of Chillerton Street, a slight

prolongation of which would convert the Chert Beds of Rams
Down into an outlier. This valley owes its existence to some
springs issuing at the junction of the Greensand and Gault, along

the line of a gentle syncline, which is indicated by the relative

dips in Rams Down (from 4° to 5°), and in the nearly horizontal

Chalk. The trough becomes more marked near Sheat, and in

Gossard Hill.* Near the former place the Malm Rock dips

north-east at 10°, and tlie Gault, striking right across the valley

of the Medina, runs for nearly a mile eastwards around Rookley,
while on the top of the shoulder thus formed, an outlier of Upper
Greensand makes a narrow ridge, capped with chert and striking

nearly due east and west, with a dip to the north of 8° to 10°.

The north side of the syncline is not well defined, as the beds
gradually assume a horizontal position. It might perhaps be more
correctly described as a monocline, like that of the central axis of

the Island, but on a small scale. (^See also Horizontal Sections,

Sheet 43, No. 2.)

Numerous old quarries in the Chert Beds and underlying

freestone roughen the brow of the hill above Gatcombe and
Whitcombe. On mounting this eminence, we find a long dip-

slope stretching away westwards to the boundary of the Chalk
Downs, which is generally marked by a rise in the ground.

In the valley of the Medina near Shide the Upper Greensand
disappears from sight till we reach Great East Standen. In two
large pits, however, long since completely overgrown, between West
Standen and Great East Standen, " malm " is reported to have
been dug. So far as can be judged the pits have been opened in

the lowest beds of the Chalk Marl.

At Arreton, while the topographical feature of the Upper Green-
sand is well marked, the Chert Beds no longer form as definite a
subdivision as heretofore. The stony bands, to which this feature is

* A bold hiU near Rookley, so named in the old edition of the Ordnance Map.
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due. seem to come in at a rather lower horizon, while the chert itself

is impersistent. The escarpment becomes conspicuous at Knighton,

where the dip is gentle, and is separated from the Downs by ^
deep valley. Some old quarries on either side of the Knighton
valley have exposed friable green sand with cherty lumps. The
springs previously alluded to (p. 65), issue at the base of the

Chalk Marl. The sand is well exposed in a lane at the east end

of Knighton East Wood.
This brinofs us to Yarbridge, where there is a fine section in

the Chalk Marl, ending, however, at its junction with the Chloritic

Marl. The latter can be seen in the sides of the lane which runs

along the foot of the Down Avestwards, while the sand below it is

shewn in the lane leading to Morton, 100 yards west of the High
Road. The Chert Beds are not distinguishable.

East of the Yar the scarped ridge of the Greensand stands

out prominently, and excepting a break at Yaverland, continues to

do so till it presents on the coast the section which has already

been described.

2. Around the Southern Downs.

On the west side of St. Calherine's Down several small pits

occur along the scarped brow formed by the chert and freestone,

the former material being used for road-metal The outcrop of

the Upper Greensand is narrow, but steep, and on the broader

slope of Gault lie many huge masses of Greensand that have

slipped bodily down. The long flat-topped spur of St. Cathe-

rine's Down which juts out to the north, and marks the line of

strike, is ca})ped with a stri[) of Chert Beds, about 1,300 yards in

length, but only from 50 to 80 yards in breadth, and terminates

northwards in a remarkable semicircular hollow, which seems to

have been formed by a landslip. The chert is worked for road-

metal in small pits here, and on Head Down. West of Niton

some old quarries range along the outcrop o'i the chert and

freestone.

Another fine brow, known as Gat Cliff, is formed by these

beds ill Appuldurcombe Park. The dip being southerly, the

boldest front is presented to the north. Here also a long line of

old quarries marks the outcrop of the freestone.

In the valley south-east of Wroxall, along which the lailway

passes, several sections may be observed. The cutting by whi(*h

the tunnel is approached has been made in the Malm Rock, the

Gault, so far as can be seen, lying about the level of the rails. At
the south end of the tunnel the rails are about eight feet below

the freestone; the tunnel descends southwards at the rate of 1 in

173, and is about 1,300 yards in length. From these data it may
be calculated that the dip of the strata to the south amounts to

1 in 38 or an angle of rather less than 2°.

St. Martin's Down which terminates noi-thwards in nearly as

bold a brow as that of Gat Cliff' contains chert bands of

exceptional thickness.
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CHAPTER Vir.

THE CHALK.
Introduction.

This formation extends completely across the Island in an east

and west direction from the Needles to Culver Cliff. It may be
examined both in the sea-cliffs and in the numerous pits Avith which
its surface is covered throughout the entire distance between those

points. It forms a range of elevated undulating hills, conspicuous
from afar on account of their altitude, and the bold rounded
outline they present to the eye, as well as from their bare and
uncultivated surface, which is covered with a short grass, and is

rarely used for any other purpose than the pasturage of sheep.

In consequence of the high angle at which the Chalk dips

throughout the greater part of its range from west to east, the
breadth of surface occupied by it is inconsiderable compared with
that of most of the strata above and below it, while, on the other
hand, its horizontal extension increases in proportion as the inclina-

tion of" the strata diminishes. For this reason, from Alum Bay to

Mottistone Down, and from Carisbrook to Cnher Cliff, lietween

which localities the Chalk is nearly vertical, it constitutes a mere
ridge of high land, scarcely a quarter of a mile broad in Afton
Down. Between Mottistone Down and Carisbrook, where the
strata become less inclined, the width of the band of Chalk
exceeds three miles. For the same reason, the outliers of Chalk
on the south side of the Island between St. Catherine's Down and
Shanklin Down, although of inconsiderable thickness compared
with th6 depth of the entire formation, yet in consequence of
being nearly horizontal extend over a comparatively wide surface.

Throughout the central range of the Island the dip of the Chalk
graduall}^ increases in amount towards its higher strata, becomino-
nearly vertica.1 at its junction with the overlying Tertiary formations.

The well-known rocks called the Needles are large wedo-e-

shaped masses of Chalk standing out in the sea, isolated frqni the
main body of Chalk by the wasting action of the waves upon the
coast. A lofty spire of chalk, which once rose as the most con-
spicuous of the group and chiefly suggested the name to these
rocks, fell down in 1764. Conspicuous as they look from the
land, the Needles appear of much larger dimensions when viewed
from the sea. A base of 60 feet in diameter has been levelled on
one of them for the foundations of the lighthouse, which was
removed to it in 1858 from High Down, where it originally stood.

Other masses of chalk, consisting of the lowest beds of the ilintv

Chalk, for in similar but smaller isolated I'ocks in the sea near the
base of the cliffs on the east side of Freshwater Bay. These are
shewn in the accompanying sketch, Fig. 15, by Prof Edward
Forbes, made in the year 1852, for his Memoir on the Tertiary
Fluvio-Marine Formation of the Isle of Wight (Fig. II., p. 4).'^

* These sea-stacks of Chalk seem to have undergone considerable diminution
since this sketch was made.



74. GEOLOGY OF THE ISLK OF WIGHT.

l^llI;!::,;^^> „^

i

'if.

m



CIIAI.K. 75

The cliffs of flinty Chalk at the two ends of the Isle of Wight are

among the finest to which this foniiation gives rise in the British

Isles. The brow of the part known as the Main Bench, near the

Needles, which is vertical and descends sheer into the water, was
determined by the Ordnaace Survey to be 416 feet above the

datura-level, while the Grand Arch, which forms the east side of

Scratchell's Bay and overhangs considerably, is 300 feet in height.

It will be noticed that the flinty chalk alone is capable of forming

these vertical or overhanging cliffs. Both here and at Culver,

wherever chalk without flints rises next the sea, there is a beach
of chalk blocks, and a more or less accessible slope at the foot of

the cliff.* It is in the Chalk-with-fiints also that the numerous
caves of the neighbourhood of Freshwater, the Needles, and the

extreme point of Culver Cliff, have been excavated.

In the Chalk of the Isle of Wight the following sub-divisions

are recognisable. The thicknesses of the Middle 'and Lower
Chalk have been obtained by direct measurement in Culver Cliff,

that of the Chalk-with-flints by estimation.

Feet.
{Chalk-with-flints, about - - 1,350

Chalk, nodular, but without flints - 15-25
Chalk Rock, a line of green-coated

nodules.

["Thick-bedded chalk, with thin partings

M'lll CI 11' J
of marl _

- _
. iqq

"1 Nodular chalk (? Melbourn Rock) and

(^ marl (? Belemnitella Marl) - - 14
r Massive chalk - - - 86

Lower Chalk < Thin-bedded chalk and marl in

(^ numerous beds - - - 120
Chloritic Marl - - - 7-15

The principal sub-divisions were first recognised by Mr. Webster
in 1812 (Sir H. Englefield's Isle of Wight, p. 236). He used the
names Chalk with Flints, Chalk without Flints, and Chalk Marl.

The Chalk without Flints, he remarks, " differs from the former
only in the absence of flints, in the beds being thicker, and the

chalk being sometimes a little harder." The Chalk Marl is

described by him as consisting " of chalk and an intimate mixture
of clay .... It may be readily distinguished from chalk
by its falling to pieces on being wetted and dried again."

In 1865 Mr. Whitakerf identified a line of green-coated
nodules, occurring some 8 or 10 feet below the lowest course of
flints, as the representative of the bed which he had previouslv in

Berkshire named " Chalk liock," and had taken as the topmost
bed of the Lower Chalk, i.e., of the Middle Chalk of the above
table.

* The coast from the Needles to Freshwater can be examined by boat only. The
point on the east of Freshwater Bay and that of Culver Cliff can rarely, if ever, be
passed on foot.

f Quart. Journ. Geol. Soc, vol. xxi. p. 400.
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In 1875 M. Barrels published his DescrijJtion Gkologique de la

Craie de V Tie de Wiglit/ui 'w\i\Qh he gives an exhaustive account

of the literature, physical features, zones, and fossil contents of

the Chalk. The sub-divisions which he adopted are as follows in

descending order :

—

rZone a Bclermiitelles 80 metres

I

(= 262^ feet).

I

Zone a Micraster curanguinum, Ag.

Craie Blanche J 160 metres {= 524^ feet),
o 11

—

-L,. n-..^^\ ^ Zone a Micraster cor-testudinarlum,

Gold, 50 metres (= 164 feet).

Zone a Holaster jilanus, Ag. 20 metres

{=^ Qo\ feet).

rZone a Terchratulina gracilis, D'Orb.

Craie Marneiise J 20 metres (= 65| feet).

(Chalk without flints). |
Zone a Inoceramus labiahis Schloth.

L 40 metres (==131 feet).

^ ^1 11 /-.I n AT 1 fZoue a Scaphites CBqualis, Sow.
Grey Chalk, Chalk Marl | 3. ^^^.^^^^ ^^ ^^^ ^^^/^^

He stated that his zone of Inoceramus labiatus has as

its base a bed of very hard yellowish nodules imbedded in a

o-reenish grey marl ; this he correlated in 1876 with the Melbouru

Eock,* He gave additional particulars concerning the Chalk Rock
of Mr. Whitaker, which occurs near the top of his zone of

Terebratvlina gracilis, and noticed a third nodular horizon in the

lower part of the zone of Holaster planus.

Thus it will be seen that there is a general agreement as to the

main divisions of the Chalk. The names Upper, Middle, and

Lower Chalk are here used in place of tho^^e formerly employed,

so as to bring the nomenclature into accordance with that of the

mainland.

The Lower Chalk, which passes insensibly down into the

Chloritic Marl, consists of alternations of chalk with shaly and

pale-blue marl, in beds of six inches to two feet in thickness.

Towards the lower part it is impure, and contains glauconite, or

even rolled phosphatic nodules, but upwards the proportion of

chalk increases at the expense of the marly bands, the more

massive rock thus produced constituting the "grey chalk" of

some authors. This sub-division forms generally ihe first rising

ground at the foot of the Downs. It has been extensively dug

for agricultural purposes, and the old pits have yielded a great

number of fossils, ^mor\g\\\nc\\ Ammonites rhotomagensis,A. varians,

and Scaphites aqualis are the most persistent.

The Middle Chalk, of which the Melbourn Rock constitutes the

base, coneists of massive beds of chalk from 3 to 6 feet in thick-

ness, with partings of marl 2 or 3 inches thick. It forms the

steeper part of the slope of the Downs, and is exposed in the

upper part of many of the pits in which the Chalk Marl has been

* Ann. Soc. Geol. Nord, t. iii., juin 1876.
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dug. Lioceramus mytiloides ocours in great profusion towards the

upper part of the Middle Chalk.

The Upper Chalk occupies the whole area of the Downs except

the steep slope in which the lower sub-divisions crop out as

just described. It consists of a great thickness of white chalk

with numerous lines of flints, Towards the base the flints be-

come more sparse and grey, and gradually disappear, but below

the lowest flint there occur nodules of hard siliceous chalk, havino;

the form of flints, but the texture of chalk. This flintless

portion of the Upper Chalk varies from 15 to 20 feet in thickness

and has the Chalk Rock for its base.

The line engraved on the map shows the position of the Chalk
Rock, but on so small a scale as the one inch scale, especially

where the dip is high, represents pretty closely the base of the

flinty chalk.

The flint in the Chalk occurs for the most part as irregularly

shaped nodules, but sometimes as tabular layers either coincident

with the stratification or filling cracks and joints. Those flints

which occur parallel with the bedding, are of a difterent age
from those filling the cracks and joints. The former have been
derived from siliceous matter, frequently and perhaps in most
instances deposited contemporaneously with the calcareous sedi-

ment of which the Chalk is composed, around sponges and other

organised bodies, the forms and internal structure of which are

still preserved. The latter, on the contrary, are of more recent

origin, having been carried by percolating water, holding silica in

solution, into cracks and joints, where they occur as thin plates

of black flint, from | to 1 inch in thickness, frequently separated

by a central hollow, or porous grey layer. These subsequently

introduced flints are, as might be expected, unfossiliferous, instead

of abounding in fossils, as is the case with those of contempo-
raneous formation.

The cracks and joints filled with this secondary flint were not
improbably due to the movements which upheaved the rocks of

this region. These movements will be shewn in a later Chapter
to have taken place at a late Tertiary date. The redistribution

of the silica was thus probably in progress after the Chalk and the

flints in it had been buried beneath a great thickness of Tertiary

Beds, and had assmned their present consistency. There is no
reason to doubt that in certain situations the transposition of the

silica is still in progress.

In the parts of the Island where the strata are most hio-hly

inclined, the fossils in the more plastic strata, such as the Chalk
Marl, are greatl}^ distorted by pressure. The flints also which
appear to be whole when viewed in situ, are found on closer

examination to be nearly all broken, so that when extracted from
the quarry they fall to pieces. The cracks are mostly filled with
chalky matter, and the flints themselves appear to have been
squeezed into the body of the Chalk, under the influence of the

elevatory force by which it has been made to assume its present

highly inclined position. These appearances are not observable
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where the Chalk is in a comparatively undisturbed state.

Shattered flints may be observed in the large Chalk pits south

of Newport and on Arreton Down ; also on Ashey Down, where

the Chalk is rather hard, as is most frequently the case where
it is inclined at a high angle. The distortion o£ the fossils is

noticeable in the pit in the Chalk Marl at Yarbrldge, described

on p. 88.

At Sun Corner, near the Needles, as noticed by Mr. Whitaker,*
" there is a bed of some thickness, in which the layers of flint are

so close together that they form nearly as much of the rock as

the chalk itself." This intensely flinty zone occurs towards the

base of the flinty chalk. It is not recognisable in Culver ClifB,

but on the other hand the flints are very large immediately below

the base of the Tertiary Beds at Brading (p. 96).

In Culver Cliff a marked flintless zone in the Upper Chalk,

about 350-400 feet above its base, was first noticed and described

by Mr. Whitaker as follows :
—" Here, in the midst of the Chalk

with layers of flint at every three or four feet, is a space some
forty or fifty feet thick, with only one seam of tabular flint, but

with four lines of green-coated nodules, like those of the Chalk-

rock but perhaps of a deeper colour." The following

fossils have been obtained from one of the bands of green nodules :-+-

a sponge, a coral, Cardiastcr pillula, Lam., Scrpula plexua, Sow.
(adhering to one of the nodules), and Rhijnchonella plicatilis,

Sow. These nodules were submitted, for examination under the

microscope, to Mr. W. Hill, who kindly furnished the following

information concerning them. He found them to consist mainly

of the fine amorphous material of the chalk, with a somewhat
unusual number of large and perfect foraminifera, and with many
sponge spicules, the silica of which had been replaced by calcite.

The colouring appeared to be sometimes due to a green material,

much of which had accumulated in the interior of foraminiferal

cells, but the whole of the amorphous material was sometimes tinted

green with no apparent change in its constituent particles. There

were no isolated grains of glauconite, such as appear in the some-

what similar nodules of the Chalk Eock. After treatment of the

nodules with hydrochloric acid, the residue was a dull-greenish soft

and earthy-looking material, a large part of which occurred as the

casts of foraminifera and the canals of sponge spicules. In some
of the nodules Mr. Hill noticed ramifying cylindrical perforations,

filled with a white material, shai-ply defined from, and shewing in

strong relief against the remainder of the nodule. In the larger

perforations there was a greater proportion of foraminifera and
shell fragments than in the material of the nodule. In the smaller

ramifications the infilling material was like that of the nodule, yet

always shewed a clearly defined edge.

Nodules showing somewhat similar peculiarities occm' at several

horizons in the Chalk of the ilainland, and have been remarked

by Mr. Hill to bs usually accompanied by an exceptional abun-

* Quart. Journ. Geoh Soc, vol. xxi. p. 401. 1865.
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dance of organic remains. He considers that the fact that young
shell-fish are frequently attached to iheir exterior, and that the

material now filling the so-called perforations seems to have been
introduced after the formation of the nodule, leads to the con-

clusion that the nodules were formed on the sea-bottom contem-
poraneously with the deposition of the Chalk, and formed at one
time a suitable home for some kind of boring animal. There is no
structure in the nodules that points especially to sponges as having
been their origin. On the other hand Mr. Hill remarks that their

occurrence in strata exceptionally rich in fossils is suggestive of

their having resulted from the decay of organic matter.

The finest sections of the Chalk-with-flints form the precipices

of Scratchells Bay and Culver CUfF. In each case the lines of

flint enable the eye to follow the bedding from a distance, and to

take in at a glance the regularity of the great curve in which
the Chalk rises from beneath the Tertiary, and arches over the

Secondary formations (see Section, Plate I.).

The thickness of the Upper Chalk can be arrived at by calcula-

tion only. Lines of section have been plotted across four different

parts of the central line of Downs, <iiving a mean thickness of

],350 feet, or rather more than the 1,017 feet assigned to this sub-

division by M. Barrois.

In describing the sections, it will be convenient, after dealino;

with the Chloritic Marl, to take the three sub-divisions of the

Chalk together, for it generally happens that the same pit, or

group of pits, provides sections of parts of all of them.

The Chi.oritic Marl.

The Chloritic Marl received its name from the abundance of
grains o£ green colouring matter in it, formerly regarded as chlorite,

but now recognised as glauconite. Although a calcareous deposit,

it is remarkable for the number of phosphatised casts of Ammonites,
Turrilites, and other fossils it contains. These were at one time
worked for phosphoric acid on St. Catherine's Down, but the
attempt was soon abandoned. The Chloritic Marl varies in thick-

ness, being 13 feet at Compton Bay, IH feet at Brook, 7 feet at

St. Catherine's, 8| feet above Ventnor, and 15 feet at Culver Cliff.

The variation is perhaps accounted for by the fact that no definite

line can be traced between it and the Chalk Marl above. The
lower beds of the Chalk Marl not only contain an abundance of

sand and glauconite, but sometimes also rolled phosphatic nodules,

not distinguishable from those in the Chloritic Marl (see section

at Compfon Bay, p. 83). It is generally diificult to decide at what
exact horizon the proportion of sand in the rock falls so far below
the proportion of calcareous matter as to justify the bed being
referred to as chalk.

The relations of the Chloritic Marl have been discussed by
Messrs. Barrois, Parkinson, Meyer, Jukes-Browne, and others.

By M. Barrois it was grouped with the Chert Beds and the
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freestone as the zone of Pecten asper, which fossil is recorded

from the freestone. Mr. Parkinson, however, denies that Pecten

asper occurs in the Isle of Wight at any other horizon than in

the Chloritic Marl, and that there it only appears as a derived

form,* in a layer of broken specimens at the base of the upper-

most l)ed of this subdivision near Ventnor. This Pecten being

a characteristic Upper Greensand form, its occurrence as a

derwed fossil only in the Chloritic Marl seems to indicate that

this bed is in part made up of the reassorted materials of the

Upper Greensand. All the phosphatised fossils which occur in

the Chloritic Marl are also of Upper Cretaceous type, and,

though they appear to have been phosphatised in a matrix similar

to that in which they are now imbedded, namely a glaucouitic

sand, they have all been broken and many have been rolled.

Near Ventnor and St. Lawrence the Chloritic Marl is divisible

into two or more bands, the uppermost of which contains the

numenius pbosi)hatic casts before alluded to.t According to

Mr. Meyer,J there are included under this title of Chloritic Marl,

as first applied, *' two sets of strata with, in time at leaet, a gap

between them," the (local) top of the Upper Greensand, and the

(local) bottom of the Chalk Marl, the lower including in its fauna

Pecten aspe?-, Tcrehratella pectita, Gatopijgus carinatns {colum-

barius), Echinoconus [Galeritei) castanea, &c., the upper. Ammo-
nites, Scaphites, Turrilites, Sfc, mostly phosphatic. These two

sets he correlated with the beds overlying the Chert Beds at

Warminster, for which he had previously used the name of the

Warminster Beds.

But Mr. Jukes-Browne§ remarks that the Warminster fossils

occur only in a remani4 form in the Chloritic Marl of the Isle

of Wi»ht, and that the small indigenous fauna differs very little

from that of the Chalk Marl, but is quite distinct from that of the

zone of Pecten asper. The Chloritic Marl is therefore regarded

by him as the natural base of the Chalk.

Not only, however, is it impossible to recognise sub-divisions in

the Chloritic Marl throughout the Island, but it is almost as

difficult to fix on a definite line between it and the Chert Beds.

While palseontologically it forms the base of the Chalk,|| litho-

locicaliy it is Upper Greensand, aad the only line which can be

traced across country is that which runs at the foot of the Chalk

Downs, and marks the position of the lowest bed of chalk. Over a

* Quart. Journ. Geol. Soc, vol. xxxvii. p. 372. 188L

f This upper band seems to have constituted the Chloritic Marl of Captain

Ibbetson, M-ho gives a thickness of 1 to 3 feet only to the bed. " Notes en the

Geolog3', &c. in the Isle of Wight," p. 24 (but see also p. 2] where he speaks of it

as consisting of two portions, the upper exhibiting a conglomerate of pebbles and

sma'il boulders).

X Gcol. Mag. for 1878, pp. 547-55L See also Quart. Journ. Geol. See, vol. xxx.

p. 369. 1874.

§ Geo/. Mag. for 1877, p. 357.

il
When the geological mapping of Dorset was undertaken by H. W. Bristow, E.

Forbes, the palaeontologist, pronounced that the Chloritic Marl, containing Scaphites

aquali's, constituted the lowest bed of the Chalk, of the fossils of which this formed

the earliest appearance.—H. W. B.
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great part of the Island the outcrop of the Chlorltic Marl is so
narrow that a single line suflSces on the one-inch map to cover it

;

but around the Southern Downs and near Gatcombe, where the
dip is gentle, the Chloritic Marl runs up the dip-slope of the
Chert Beds considerably beyond the foot of the Chalk Downs,
ending off along an irregular line marked neither by featm-e nor
change of soil. In such cases, the line at the base of the Chalk
has been engraved, as the only boundary capable of being traced
with any accuracy.

In Compton Bay, the Chloritic Marl, 13 feet thick, consists

of marly sand with much glauconite and numerous pale-brown
phosphatic nodules, most of which are the rolled casts of
Ammonites (chiefly A. varians), Turrilites Bergeri and bivalves.

Some lines of irregular-shaped concretionary masses in it may
possibly be imperfectly formed chert. The same subdivision is

again well exposed in the road-cutting above Brook {see p. 70),
where it is 11^ feet thick, and contains abundant rolled casts of

Ammonites varians. The same description will apply also to the
section in the chalk-pits on the Brixton and Calbourne road.

In the UnderclifF the Chloritic Marl is well exposed, some of

the best sections being on the top of Gore Clift', and on the cliff

above St. Lawrence, in the zig-zag road at Ventnor, at the
railway station and 100 yards east of it, and in a pit by the road-
side near the Pulpit Rock above Bonchurch. It is about 7 feet

thick, and consists in the upper part of marly sand with
glauconite and many phosphatised casts of fossils, and in the lower
part of laminated sand of a darker tint, with broken shells of
Pecten asper, while between the two bands there runs a line of hard
white stony lumps. The old coprolite diggings, before alluded
to, were in the upper part of the Chloritic Marl and may still be
distinguished on the edge of Gore Cliff, on either side of the
township boundary.

In Culver Clifl', the upper limit of the Chloritic Marl is difficult

to fix. If it is taken at the base of the lowest bed that can be
fairly called chalk, the thickness obtained for the Chloritic Marl
is 15 feet, the section being as follows:—

Ft. In.

Chalk Marl (see p. 89).

f Green marly sand with lines of ^rey concre-

Jtions, with Plocoscyphia, and a few scattered

phosphates .- - -

Do. with phosphatised Ammonites -

I

Line of large lumps of very hard grey stone
Very green sand, with pipe-like markings,

(^ and a few phosphates . . -

Chert Beds (see p. 70).

Inland the Chloritic Marl being very soft is usually hidden,

but sections of it may be seen 100 yards south-east of Garstons, in

the roadside by the Convent at Carisbrook, and at Frogland,

E 56786. V

5
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where a fine spring issues from its junction with the Chalk

T^arl

At Punfield, the Ohloritic Marl is 3 feet 6 inches thick

and contains phosphatic casts of Ammonites, Nautilus, and an

Exogyra which seems indigenous. The Chert Beds below it, in

which the chert occurs only as cherty lumps, contain Exogyra

conica in great abundance, with Siphonia tulipa, Zittel, Pecten

asper, Lamk, P. orbicularis, Sow., P. quinquecostatus, Sow.,

Pleiirotomaria, and Ammonites varians, Sow.

Upper, Middle, and Lower Chalk.

1. Gompton Boy, along the Central Dotons, to Culver Clirff.

In proceeding westwards from the Needles along the coast, we

find the Middle Chalk first coming in at the foot of the cliff at

Oldpepper Rock, 700 yards east of Sun Corner. Up to this

point the cliff, which is over 400 feet in height, is vertical and

descends sheer into the sea, but, where the Middle Chalk rises from

beneath the water, is fringed with a rough beach of fallen blocks.

Oldpej^per Rock is an outstanding mass of Middle Chalk, still

in situ. After 500 yards the top of the Middle Chalk descends

ao-ain beneath the sea, and the cliff becomes once more vertical.

At a point 800 yards west of the Beacon (or about IJ mile east

of Sun Corner), known as New Ditch Point, the Middle Chalk

rises again into the cliff, and so continues for a little over a mile,

when it once more sinks below the sea. The same change in the

character of the cliff is observable here also, and the vertical walls

of chalk and remarkably picturesque range of caves are con-

veniently situated for examination. The Middle Chalk rises

finally about 600 yards east of the easternmost point of Fresh-

water Bay. Thence it slants gradually up the cliff to^ a cutting

in the Military Road on Afton Down, where the following section

occurs :

—

Military Road Cutting, Afton Down.

Ft. In.
" Chalk with flints - - . -

Nodular chalk, without flints - - 6

Marl - - . - - - 1-2

rx r^ 11 J Nodular chalk, without flints - - 8
Upper Chalk

I .^.^g g^^^y ^^j.1 - - - - 1-2

Nodular chalk - - - - 6

I Nodule Bed (Chalk-rock), green-coated no-

1^ dules in the top 3-6 inches - - 1 6

Middle Chalk - Massive chalk, weathering into small frag-

ments, but not nodular, with bands of marl

at 4-10 feet intervals. Pyrites and Tere-

bratula semiglobosa - - - 60 0+

The Lower Chalk first rises from beneath the sea, at a point on

the beach nearly midway between the easternmost point of Fresh-

water Bay and the path down the cliff on the outcrop of the
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Gault in Compton Bay. A poor representative of the Melbourn
Kock was detected here by Mr, Whitaker, the sequence being

as below :

—

rMassive thick-bedded chalk traversed by straight

Mid.ile Chalk^
Melbourn Rock, hard thinly bedded chalk with layers

L of marl, about 8-10 feet.

Lower Chalk - Softer chalk, traversed by curving joints, producing
' conchoidal fracture ' on a large scale.

A small fault throws the beds about 6 feet down to the north-

west, at the point where the Melbourn Rock comes down to the

beach. Downwards the Lower Chalk passes so gradually into tlie

Chloride Marl that it is difficult to fix its base. The following

section, which forms the continuation of that given on p. 68, was
obtained by climbing a short distance up the cliff.

Ft. In.
Alternations of chalk and marl in beds of 1-2 feet thick.

Chalky sand, with glauconite, and containing rolled Ammo-
nites, Turrilites, &c. at base. The bed looks like chalk
at first sight, but contains perhaps more sand than chalk - 8

Pale-blue marl and chalk in alternations - - - 7

Chloritic marl (see p. 81).

Along all this part of the coast, from Compton Bay to Sun
Corner, a line of rocks may be seen under the water when the
sea is smooth and clear, running nearly parallel to the foot of
the cliff, and still more nearly parallel to the line marking the
top of the Middle Chalk, as traced above. This line of rocks
marks the submerged outcrop of the Chert Beds, for further east
it joins a reef formed by these beds, which is bare at low water
in Compton Bay. It shews no deviation from its course opposite
Freshwater Bay, whence we may infer that no fault runs alono-

this valley, where a fault might have been suspected from the
course taken by the topmost beds of the Chalk.

Following the Downs eastwards, we find the next sections at
the south-eastern corner of Shalcombe Down. Here there are
two pits, the upper of which was described by Mr. Whitaker.*
The section seen in 1887 was as follows :

—

Pit at the south-eastern cornier of Shalcombe Down.

Ft. In.
Chalk with flints ----_.
Rough nodular chalk without flints - - - - 10 6
Black clay or shale - - - - - -01-3
Rough nodular chalk - - - . - 6
Nodular bed (Chalk Rock), the nodules in the upper 3 inches

green-coated - - - - . -13
Massive thickly bedded chalk with two or three seams of
marl about 10 feet apart - - - . .20 0-f-

The lower pit is in the lower beds of the Middle Chalk and
seems to touch the Lower Chalk, but the Melbourn Kock could

* Quart. Journ. Geol. Soc, vol. xxi. p. 402. 1865.

F 2
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not be clearly distinguished. Inoceramus mytiloides is abundant

in the Middle Chalk. In the same neighbourhood a deep cutting

for the coach-road shows in the upper part :

—

Ft. In.

Alternations of chalk and marl, top not seen - - - 120

Rocky chalk, very impure, with glauconite
;
passing down

into the - - - - - - -58
Chloritic marl (see p. 70) - - - - - 11 6

Large specimens of Ammonites rhotomagensis, Defr., occur here,

and A. varians, Sow., is common but badly preserved.

The Middle and Lower Chalk are both seen in a pit north of

Mottistone, where the latter has been worked near its base ; but

the junction between the two subdivisions is obscured. This

seems to have been the pit alluded to by Mr. Whitaker,* and

the layer of hard yellowish nodules seen by him may have been

the Melbourn Rock. The pits do not reach up to the horizon

of the Chalk Rock.

At the west end of Brixton Down a fine series of pits extends

from the Upper Chalk to the Malm Rock of the Upper
Greensand. The Upper and Middle Chalk are seen in the

uppermost pit on the north side of the Calbourne and Brixton

road, the section, which was measured in company with Mr.

Whitaker, being as below :

—

West end of Brixton Down.

Ft. In.

r Chalk with flints, seen up to about - - 20

TT ni IV J Rough nodular chalk, without flints - 20
upper unaik

-^ N^^^iar ^halk (Chalk Rock), the nodules

L green-coated - - - - 1 3-6
Rough nodular chalk - - - 1 6

Middle chalk - Smooth massive chalk - - . fi 0-)-

The lower beds of the Middle Chalk are seen in a pit a few
yards further south, but the Melbourn Rock is not now exposed.

Another and larger pit in the Middle Chalk has been opened
about one third of a mile further west in Mottistone Down, and
seems from the character and curvilinear jointing in the lower

part to have reached the Lower Chalk, but the Melbourn Rock
is not distinguishable. Holaster suhglobosus occurs in these lower
beds.

The Brixton Down pit was visited in 1865 by Mr. Whitaker,
and figured on p. 403 of the paper already quoted. At that time

a line of clay was visible, which seemed to shew an unconformity
(or perhaps false bedding) in the Chalk ; for southwards it was
further from the nodular bed, whilst northwards the latter was
not seen, but seemed to be cut off. This line of clay, however,

runs persistently through the Island at a scarcely varying distance

above the Chalk Rock ; it was in fact selected by M. Barrois as

the base of his Chalk-with-flints. Moreover, it was figured by him

* Quart. Journ. Geol. Soc, vol, xxi. p. 402. 1865.
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again in 1875,* and described as occurring at about its proper

distance above the Chalk Rock. Presumably therefore its ir-

regular appearance in the Brixton pit was the result of squeezing.

The dip ranges from 27° to 30°. Southwards from this pit the

high road passes steep banks of thin-bedded chalk and marl,

which become very impure and sandy in the lower part, and
so merge into the Chloritic Marl (p. 81).

Near Coombe Tower, north of Brixton, several large pits in

the Lower Chalk reach upwards into more massive beds which
geem to be the Middle Chalk, but the Melbourn Rock is not

distinguishable.

The large pit at Shorwell exposes this rock, but unfortunately

in a position wherein it is quite inaccessible at present. The strata

consist of thin-bedded chulk and marl (Lower Chalk) but the

top of the vertical wall of the pit is formed of a hard flaky chalk,

underlain by a thin seam of marl, the appearance of the beds,

as studied at a distance of a few feet, being the same as that of the

Melbourn Rock near Arreton and Yarbridge {postca, pp. 88, 89).

The next sections are found in the projecting promontory of

Chalk of Chillerton Down. The uppermost pit touches the

Chalk Rock, but starts a few feet below the Chalk-with-flints.

Chillerton Down.

r Massive chalk _ . -

Vovev Chalk < ^^^^ ^^^^^ ....
^'

I

Massive chalk ...
L Green-coated nodule bed (Chalk Rock)

Middle Chalk I J^"^':, ^"°fl*t ''^l\
I smoother flaky chalk

The Middle Chalk, v/hich has been worked, is now overgrown
;

but the Lower Chalk, presenting its usual character of thin-

bedded chalk and marl is worked in the lowest pit. At least

three faults are visible in the pit, In each case with slickensided

faces, coated with a film of blue marl. Two of them range
nearly north-east, throwing down a wedge between them, while
the third runs north-west with a downthrow to the south-west.

The dip is at 7°—9° to the north, but decreases to 2° or 3°

further north towards Gatcombe, and changes in direction to north-

west. The faults may be connected with this change.

The boundary of the Upper Chalk is shown upon the map, as

running across the Downs from near Shorwell to Carisbrook, but
the hills lying outside this boundary are believed to be capped
with outliers of Upper Chalk. The existence of outliers there is

not quite certain, because of the uniform sheet of flint gravel cover-
ing the tops of all the hills, but it is inferred from the position of
the Chalk Rock in the pit last described. They must, however,
be exceedingly thin, the Chalk-with-flints having nearly all

mouldered down into flint gravel. The few pits, which are open
round the brows of these hills, expose the massive beds of the
Middle Chalk. The best sections in the Lower Chalk are to be
found 500 yards south of Newbarn and at Garstons.

* Description Geologique de la Craie de I'lle de Wight, p. 18.

T,
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The evidence on which the base of the Upper Chalk has been
traced across the Downs to Carisbrook is somewhat scanty.

Middle Chalk is seen in the road at the top of Shorwell Shute, in

a pit at Cheverton, at Rowborough, and in a pit at Bowcombe,
while the Upper Chalk is exposed in pits on the southern and
eastern brows of Idlecombe Down. In one spot only, namely a

cart-road running northwards from Rowborough, a poor exposure

of the Chalk Rock may be seen. There are sections of Upper
and Middle Chalk close together in a lane leading up the hill to

the north-west from Bowcombe, but no section of the Chalk Rock.
In Carisbrook, however, this latter subdivision is well exposed.

We first see it in a cutting where three lanes meet near Clatter-

ford. Thence it runs along the south front of the hill on which
the castle stands (the hill being a portion of the escarpment of the

flinty Chalk), to a quarry near the Convent, where the following

section occurs :

—

Quarry east of Carisbrook Castle.

Ft. In.

4
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described by M. Barrois in 1875.* He obtained from it Inoce-
ramus labiatus, Rhynchonella Cuvieri, and Cidaris hirudo.
The Chalk Marl appears on the east side of the Gatcombe road,

and in an old pit midway between the two described above. On
the east side o£ the valley a large pit exposes the Lower Chalk

;

the Middle and Upper Chalk are seen, but not well, in the side
of the road.

Some fine sections occur at the east end of Arreton Down. On
the west side of the high road, in the bottom of a disused pit,

Mr. Whitaker found the Chalk Rock. It is now overgrown, but
the beds above it are seen as follows :

—

Ft. In.
Nodulai" chalk with a few grey flints.

Smooth chalk with Terebratula semiglobosa, Inoceramus, &c. 2 6
Rough nodular chalk - - - - .60+

Fifty yards east of this pit, and on the opposite side o£ the road*

a marl-pit exposes a good view of the Chalk Rock, the section

being as below :

—

Ft. In.

f Smooth chalk _ . -

I
Black clay - - - .

Upper Chalk <^ Rough chalk - -
. -

I
Chalk J Line of green-coated nodules

[ Rock 1, Rough nodular chalk

I

Smooth chalk . _ _

I

Marl ....
I
Smooth chalk . . .

Middle Chalk<; Marl ....
Smooth chalk _ . .

Marl - . . -

Smooth chalk , _ «

Following the foot of the Down eastwards we fin d a large pit

300 yards north-west of Heasley Lodge, in the upper part of
which a band of rough chalk, nodular in parts, is no doubt the
Melbourn Rock. The section is as follows :

—

I^it on Mersle.y Down.

Massive chalk with marly partings -

f Nodular chalk, the top concealed, seen up t o

Melbourn J Thin-bedded chalk with partings of greenish

Rock.
I

marl . - - - -

iHard chalk, nodular at the base

Alternations of chalk and marl

? Belemnitella f Laminated marl - - - -

Marl. 1. Marly chalk with curving joints

The pit is worked deep into the Chalk Marl, but the rest of

the section is obscured by talus. There is a large pit in the same

beds by the side of the Ryde and Newchurch road, but the

Melbourn Rock was not to be found. The *Chalk Marl is well

seen in a large pit north of Kern.

* Craie de I'lle de Wight, p. 16.

4
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At Yarbridge all the subdivisions of the Chalk are exposed.

Two large pits are situated on the side of the road to Alverstone,

the upper one wholly in the Chalk-with-flints, the lower one partly

in this and partly in the Middle Chalk.

Pit half a mile west-north-roest of Yarbridge.

Chalk with a few ^rey flints - - -

Rough nodular chalk, with lumps slicken-

sided and weathering yellow ; fossiliferous in

the lower part . . . -

White marl parting . . - -

TT r\, n J Rough chalk with Terehratula semiglobosa •

Upper i.halk
<j g^^^j^ ^^^^

Rough chalk - . - - -

Smoother chalk ....
Chalk Rock, a single line of green-coated

nodules lying on ...
Rough nodular chalk _ . .

iv/r-jji nu 11 f Smooth chalk . _ . -
Middle Chalk

I j^^^^

The same beds were formerly exposed in Yarbridge in some

pits which are now partly hidden by building. Mr. Whitaker

noted the following section* :

—

Chalk with a few nodular flints (shown only at the northern end of

the quarry, where it is 20 to 30 feet thick).

Thin seam of dark-grey clay.

Chalk, about 8 feet.

Inconstant layer of irregularly-shaped green-coated nodules (Chalk-

rock p)

Evenly and massively bedded chalk, without flints, but with seams of

marl.

The Middle and Lower Chalk are well exposed in a pit about

200 yards west of the upper road in Yarbridge, which shows the

followinsr section :

—

Ft.
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horizong identifiable, but by chooBing the least steep parts of the
cliff we have found it possible to take an unbroken series of
measurements from the base of the Upper Chalk downwards,
thus continuing the measurements which have already been given
for all the beds down to the base of Lower Greensand. The total
thickness of beds measured in this section 'amounted to 1,218 feet,

as shown drawn to scale in Plate III. The section in the Chalk
is as follows :

—

Upper Chalk <(

Culver Cliff.

Chalk with grey flints -

Smooth chalk with Holaster
Chalk, splitting up into nodular

masses along wavy dark lines

;

fossils ...
Marl ....
Chalk as above

.

- -

Beds, obscured by talus
Chalk f Hard grey chalk, with a line of
Rock. 1 green-coated nodules at top -

Thick-bedded white chalk with
partings of marl

Shaly chalk ...
fChalk with yellow-coated no-

j

dules - - .

Middle Chalk,J MelbournJ Chalk split up by partings of
180 ft. 3 in, ^ Rock. "S greenish marl

Chalk with yellow-coated no-

[_ dules - . .

Ft. In.

4

3

2
16

164

2

Lower Chalk,
206 ft.

? Belemni-
tella

Marl.
Bluish marl, about

< Chalk
Marl.

1 2

3

6

2

6

86Massive smooth chalk .

"Thin-bedded grey chalk and
marl in numerous alternations,

passing down . - 50
Similar beds, but rather bluer

<( and more marly ; the chalk
bands very hard and lumpy,
and containing Ammonites
varians and sponges abun-

^ dantly - . - 70
Chloritic Marl (see p. 81).

An abstract of this section may be arranged as follows:—

Abstract of the Section of Middle and Loicer Chalk in Culver

Cliff\

Middle Chalk, J Ti'^f-^^^i"^ f
^^^^ -

180 ft 3 in I

^®^"Ourn Rock - - .

l Belemnitella Marl - . .

Lower Chalk, f Massive chalk ...
206 ft. t Chalk Marl....

Ft.
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which the only other traces left are masses of fallen chalk in the

Undercliff. Some of the rain-wash, however, from the slopes of

this vanished chalk-down forms a conspicuous bed on the brow
of the cliff (see posiea, p. 237). There is a small pocket of flint-

gravel in this chalk.

The same description will apply also to the chalk which caps

the cliff cast of St. Lawrence. The Chalk Marl only is seen, but
it is possible that the tops of the hills touch the more massive

upper beds of the Lower Chalk. The base of the Chalk Marl
occurs in St. Lawrence Shuie and in the footpath leading up the

cliff to Whitwell. The dip is southerly and south-easterly at a

gentle angle.

In the high down which extends northwards to Appuldurcombe
Park, there is a thickness of about 270 or 280 feet of chalk at a

point between Week Farm and Rew Farm, and. there must
therefore be from 60 to 70 feet of Middle Chalk on this hill,

underneath the gravel. Numerous old pits have been opened in

the Chalk Marl around Stenbury and Appuldurcombe Downs, and
a pit is now worked near Ventnor Cemetery, in a more massive
chalk, apparently the upper part of the Lower Chalk (the Grey
Chalk). Mr. Norman remarks that a portion of the head and
jaws of a laro;e fish was dug up in the Cemetery, but unfortunately

not preserved.*

The junction of the Chalk Marl and Chloritic Marl is seen

on the brow of the cliff 900 yards east of St. Lawrence Shute, and
in the side of the zig-zag road leading up the cliff above the Royal
Hotel, Ventnor. It is exposed also in the cutting at Ventnor
Station, but is more accessll)le by the road-side, 150 yards east of

the Station, and in a road-side 300 yards east of St. Boniface

Well.

St. Boniface Down forms the highest ground in the Island,

reaching a height 787 feet above Ordnance Datum. The base of

the Chalk on the north side of the Down is about 450 feet above
the sea, and on the south side about 300 feet, the distance across

being 1,.^20 yards. From these data it may be calculated that

the southerly dip amounts to I in 26^, or a little less than 2°,

—a result which agrees with that obtained in the tunnel (p. 72).

Fx'om the same data it may be calculated that the thickness

of chalk and gravel under the highest point of the Down must
be about 430 to 440 feet. But it will be remembered that

the united thicknesses of Middle and Lower Chalk at Culver
Cliff* amounted to only 386 feet. Above these there were 26 feet

of Chalk Rock and flintless chalk, making a total of 412 feet of

chalk below the lowest band of flints. If to this we add 20 feet

for the estimated thickness of flint-gravel on St. Boniface Down,
we obtain a total of 432 feet. It would seem then that, though
the lowest bed of the Upper Chalk may be present, there is not

room for any of the Chalk-with-flints, or at most for more than a

mere film of it beneath the gravel.

* Geological Guide to the Isle of Wight, p. 99.
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No section, however, occurs of t'lie higher beds forming the

Down, with the exception of a small hole on the east side of

Shankhn Down, which seems to be in the massive beds of the

Middle Chalk. On the very steep slope of chalk over Ventnor

a small spring rises, known as St. Boniface's Well. It was
remarked by Sir H. Englefield {op. cit. p. 37) that "a spring at

this height, is a most remarkable circumstance, and the only

instance of the kind in the whole island. It indicates some
stratum within the hill differing from the chalk, which certainly

would let the water sink through its substance here, as it does

everywhere else." This spring occurs at about the height at

which it may be calculated that the Melbouru Hock and
Belemnitella Marl should occur.

Division of the Upper Chalk into Zones.

The inland section of the Chalk-with-flints presents a remarkable

uniformity in lithological character. The sub-division of this

great mass by M. Barrois depended therefore principally on the

evidence of the fossils, which he collected himself. The following

account of the four zones is an abstract of the description published

by him in 1875.* The thickness of the various zones are given by

M. Barroir, in round numbers of metres. The conversion of metres

into feet gives a misleading impression of minuteness of measure-

ment. The zones are taken in ascending order.

Zone of Holaster planus.

For the base of this zone the seam of black clay, described on

pp. 87, 88, was chosen by M. Barrois. The zone is seen in the

Military Road cutting near Freshwater, as a very hard nodular

chalk about 65 feet thick. The nodules are of a yellowish-white

and very hard, so that it is difficult to detach some urchins,

which occur in them. The rock enclosing the nodules is softer,

and of a greenish-grey colour ; and numerous layers of homo-

geneous white chalk with nodules are intercalated. Tabular

layers of flint are abundant, and the zone is rich in fossils. At
Watcombe Bay, near Freshwater, where the rocks are continually

being scoured by the waves, there may be seen in every square

yard of the clifl all the fossils characteristic of the lower part of

the white Chalk.

Zone of Micraster cor-tcstudinarium.

This zone is exposed in parts of the cliffs scarcely accessible,

and is rarely quarried inland. It forms the centra! part of

the range ot Chalk Downs. The thickness is 160 to 170 feet,

but is difficult to estimate. The zone is exposed in pits at the

west of Benibridge Down, south-east of Brading Down, in the road

to the south of the great quarry on Arreton Down, in the road

* Craie de I'lle de Wight, pp. 22-29.
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from Compton Bay to Freshwater and in the cliffs known as the

Nodes and the Main Bench.

Zone of Micraster coranpuinum.

This zone has furnished but few fossils ; and differences in

fauna were not therefore relied upon by M. Barrois in making

this sub-division of 500 to 550 feet of chalk. He correlates it

with the two divisions estabhshed by INIi'. AVhitaker in the Chalk

of the Isle of Thanet, namely the Margate Chalk above, and the

Broadstairs and St. Margaret's Chalk ])elow. In this lower

division in the Isle of Thanet he has obtained many specimens of

Micraster coranguinum, and in the upper, a great abundance of

Belemnites verus, Miller, Marsujntes Milleri, Mant., M. ornatus,

Miller, which, according to M. Hebert, are characteristic of the

upper part of the zone of Micraster coranguinum. The upper or

Margate zone also contains but few flints, while the lower or

Broadstairs zone contains a great number. These two zones he

considers to be recognisable in the Isle of Wight. To the Margate

zone he attributes the chalk of the great ({uarry on Arreton Down,
and of that to the east of Mersley Down; while the Broadstairs

and St. Margaret's type is seen in the small quarry of Bowcombe
Down.

Zone of Belemnitella.

The great quarry to the north of Shalcombe Down shows, in

the lower part, white chalk with many large black flints, and,

in the upper part, softer chalk with smoke-grey flints. These

correspond respectively to the zones known in France as those of

Belemnitella quadrata and of B. mucronata. There are many
quarries along the north side of the Downs, all in the zone of

Belemnitella, but the deepest only reach the horizon of B. quadrata.

The flints of the zone of B. mucronata are often grey as at

Shalcombe and the Needles, but sometimes black, as at Alvington

and Mottistone. In the upper part of the lower zone (that of

B. quadrata), Magas jnimilus is abundant. The united thickness

of these zones of Belemnitella is 260 feet-

The junction of the Belemnitella zone and the zone of Micraster

coranguinum may be observed on Arreton Down, but, except in their

palaeontological characters, there is little difference between them.

They are distinguishable only by the relative abundance of flints

in the Belemnitella zone, and their almost entire absence in the

upper part of the Micraster zone.

M. Barrois alludes also to the road-cutting near Apes Down,
which extends for some three hundred yards along the junction

of the Chalk and Plastic Clay. The section has now become some-
what obscured by talus and vegetation, but the contrast between
the red clay of the north, and the white chalk of the south side of

the road, is still sufficiently striking.
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CHAPTER VIII.

EOCENE.

Intkoduction.

The Eocene strata of the Isle of Wiglit may, as a whole, be

more conveniently studied in the cliffs in Alum Bay* than in any

other part of the Island.

In this remarkable section the whole of the strata from the

Chalk to the Fluvio-marine formation are displaj'^ed in unbroken

succession, and that too in a manner the most favourable for close

examination, in consequence of their being thrown into a vertical

position by the action of the same elevatory force which has caused

the Chalk to assume its present high incUnation.

When the face of the cliiFs has been laid more than usually

bare, and the colours of the various beds have been heightened by
heavy rains, the aspect of the bay, always beautiful, is rendered

still more striking. Every bed is then revealed to the eye from

the base of the cliif to where it crops out at its summit, and while

some of the beds attract the attention by their contrast in colour,

others, like the coals in the Bracklesham series, the conglomerate

bed dividing that series from the overlying Barton Clay, and the

bed of white pipeclay in the Lower Bagshot scries which is so

crowded with vegetable remains, are not only rendered con-

spicuous by their different colours, but, standing out from the rest

of the strata, they become useful by enabling the observer more

readily to perceive from a distance the positions and limits of the

various formations.

No drawing without the appliance of colour can do justice to

the section, and even then no artist is capable of rendering a

faithful and characteristic representation of it, who does not (like

the late lamented Edward Forbes) combine with a dexterous use

of the pencil a thorough knowledge of the geological structure of

the scene he wishes to delineate.

Reading Beds.

The lowest member of the Tertiary Group in the Isle of Wight is

the Reading Series of Prof. Prestwich, formerly called the " Plastic

Clay " from the occurrence in it of beds used in the manufacture

of tiles and coarse earthenware. Owing to the strata being nearly

vertical throughout the Island, this division can only be examined

at Alum and Whitecliff Bays. Formerly there were pottery

works at Newport in the red clays, but the pits are now fiUed up

and overgrown. The only other inland sections now visible are

near Brading ; in a railway cutting at Ashey ; and at Downend
Brickyard, near Arreton. The last has been opened since the

* So called from the quantities of alum formerly manufactured there.
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new Survey was complete, and there has been opportunity of

examinino; it.

In the Isle of Wight the Reading Beds consist almost entirely

of mottled clays, in which shades of red and purple predominate.

These rest on a slightly eroded surface of the Chalk, and contain at

their base small rolled flint pebbles. (See Fig. 16, from a sketch

by Sir Andrew Ramsay.)

Fig. 16.

Junction of the Chalk and Loiacr Tertiary Beds, in Alum Bay.

The following section was measured, with the assistance of

Mr. Richard Gibbs, in 1852.

Ft. In.

Section of the Reading Beds in Alum Bay.

Red and white mottled clay, with a ferruginous parting at

4 feet - - - • -

Ferruginous-brown clayey sand - - - -

Bright-red and white mottled clay (pipeclay)

Brown and grey sandy clay (with a bed towards the middle

of dark-red clay 3 feet thick) ; most sandy in the upper

5 feet .-..---
Tenacious, wet, red and white mottled clay

Tenacious blue and brown ferruginous clay

Brown sand covering an uneven eroded surface of Chalk 3

As the strata are traced eastward their thickness increases to

110 feet at Downend, 92 feet at Ashey, 140 feet at Brading, and

163 feet at Whitecliff Bay. At the last-named locality they

consist principally of mottled clay, but are so hidden by landslips

and mud-streams that their details cannot at present be noted

and the total thickness here given is taken from the original

measurement made in 1852.

The section in the railway cutting at Brading is now entirely

overgrown, but a sketch and description, made by Mr. Whitaker
during the construction of the line in 1878, is here given.

(Fig. 17.)

25
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Some caution is needed in estimating the true thickness of the

Keading Beds in the Isle of Wight ; for it must not be forgotten

that the strata are nearly vertical and have been subjected to

violent pressure, varying in direction and amount according to their

proximity to the sharp monoclinal curve which forms such a con-

spicuous feature in the geology of the Island. Where the Chalk
is thrust northward, beyond the ordinary line of the Downs, the

compression of these lower Tertiary strata is also greatly exagge-

rated, but where the Downs recede slightly to the southward the

thickness of the Reading Beds increases considerably. Allowing
for this compression, and taking into account the measurements
obtained on the mainland, it seems probable that the thickness

we might expect to find in wells sunk beyond the limits of the

most violent disturbance would be from 100 to 120 feet.

The only fossils this series has yet yielded in the Isle of Wight
are fragments of plants ; and though the beds are probably in the

main of freshwater origin, there is little direct evidence in the

district. On the mainland the principal fossils found in Reading
Beds of this type consist of leaves of plants and other vegetable

remains, showing, according to Sir J. Hooker and Mr. J. Starkie

Gardner, a temperate climate. In similar beds at Lancing,

however, the mottled clays are not entirely freshwater, for

they contain a line of ironstone nodules with casts of marine

shells.

London Clay

Like the Reading Beds, the London Clay forms a narrow belt

extending across the Island, between the west and the east coast,

from Alum Bay to Whitecliff. In consequence of the highly

inclined position of the strata between these points, the width of

the out-crop of the London Clay, or the space occupied by it at

the surface, is frequently very little more than the actual thickness

of the formation. The only places where it can be thoroughly

examined are on the coast.

The junction of the Reading Beds and the London Clay is

sharp and well defined. In Alum and Whitecliff Bays the highest

part of the older deposit consists of red mottled clays, while the

base of the newer one is ferruginous or blue sandy clay. At both

localities the division between the two formations is indicated by

a band of flint pebbles, sometimes mixed with pebbles of the

underlying red clay, representing the Basement Bed of Professor

Prestwich. In Alum Bay, however, this seam of pebbles is not

perfectly continuous. Inland, the Basement Bed is better repre-

sented by an impersistent bed of fine sand, seen in the road

cuttings between Calbourne and Swainstone, and dug near Ashey
Chalk Pit and close to Ryde Waterworks. This sand appears

nowhere to exceed 10 or 12 feet in thickness. There is nothing

especially characteristic in the fauna of these basement beds in the

Isle of Wight, all the species being also found in higher zones.

E 56786. G
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Junction of London Clay and Reading Beds at Alum Bay.

(Observed by Mr. Whitaker in 1865.)

"Grey and brown sandy clay, with here and there a

small flint-pebble :—passing down into the next bed.

fGrey and brown loam or clayey sand

I

partly with clay-lines and green grains

;

London Clay -^ t> . |
shells, and hard masses (sometimes

,1 '"{ concretionary clayey limestone and
ironstone 6 inches thick) 4 or Ah, feet.

Coarse pea-iron-ore 3 inches to a foot

(^ or more.

Reading Beds. Grey and crimson plastic clay.

Fossils from the Basement-hed of the London Clay in the Jslc of

Wight.

P = first noted by Prestwich.

W= „ Whitaker.

Alum Bay.
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Section of the London Clay in Alum Bay.

Fket.
Dark blue loamy clay, with ironstone nodules. Becomes

sandy in the upper part - - - - - 46
Laminated dark grey loam ----- 13
Loam, passing upward into fine sand - - - - 23
Blue clay, becoming more loamy above - - -17
Line of large septaria full of Cardita Brongniatii (a conspicuous

bed)
Dark blue clay - - - - - - 62
Loam with scattered small flint pebbles. Panopeea intermedia,

Tellina, Gassidaria, Fusus, Turritella imbrieataria, Natica
labellata ....... 2

Brown and bluish clay, with lines of septaria - - - 35
Septaria full of Pinna affinis (a conspicuous bed)
Brown and bluish clay, sandy in places, with lines of septaria 20
Basement Bed—Sandy glauconitic loam with a little pyrites.

Ditrupa at the base - - - - - 15

Total - - - 233

Other measurements made the total 200 feet and 220 feet.

Here again it must be observed that no reliance can be placed on
the minute accuracy of the measurements, for the top of the cliff will

give a different result from its base. If the monoclinal curve of

the Isle of Wight be carefully plotted and measured, it will be seen
that the upper and under surface of any bed affected by the
disturbance cannot always be paruilel, but that the thickness will

vary according to the part of the curve at which it is taken, and
also according to the hardness or softness of the beds affected.

At Whitecliff Bay the basement pebble-bed, two inches in thick-

ness, is overlain by eighteen inches of buff-coloured sands, above
which there lies a bed of hard sandstone, abounding in JDitrupa
plana, that appears on the shore and may be seen stretching

out to sea, for a considerable distance, at low water. About
thirty-five feet above the basement bed there occurs a zone of

Panopeea intermedia (Fiir. 19), and
Pholadomya margaritacea (Fig. 18),
with their valves closed ; at fifty feet

another band of Ditrupa plana (Fig.

20) comes in, and at about eighty feet

there is a well-marked band of Cardita.
The remainder of the section in

"Whitecliff Bay consists, in ascending
order, of lignite in dark-grey clayey
sand, aluminous and weathering to
a brown colour; ferruginous-brown
sands ; clayey sand or sandy clay
as before, but darker, harder, and
more clayey than the beds below,
and containing Panopwa intermedia,

Fig. 18.

Pholadomya margaritacea,

Sow.
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Fig. 19.

Panopma intermedia, Sow.

Fig. 20.

Ditrupa plana, Sow.

^ (E^

with their valves joined, lying in the positions they occupied when
alive. Succeeding these, are similar beds with sandy alternations

and laminae, and a layer of large septaria. Pinna afflnis (Fig. 21)

is found in the septaria.* The total thickness of the London
Clay amounts to about 320 feet. A bed of flint-pebbles is found

at 255 feet above the base.

Fig. 21.

Pinna afflnis, Sow.

No inland sections of the London Clay are now visible in the

Island, unless the cutting at Ashey is partly in this division.

Probably, however, the clays there exposed belong almost entirely

to the Bracklesham Beds, nearly the whole of the London Clay

being cut out by a strike fault.

The fossils of the London Clay (see Appendix) have not yet

been fully collected in this district ; but as far as they go they

indicate a subtropical clhiiate, as in the Ijondnn Basin. The
occurrence of occasional scattered lines of flint-pebbles in the

clay is noteworthy. This and the more sandy nature of the strata

seem to point to a gradual shoaling of the sea towards the south,

at the time when the London Clay was in course of being

deposited.

* See also Caleb Evans, On the Geology of the neighbourhood of Portsmouth and
Ryde. Proc. Geol, Assoc, vol. II. p. 70. (187L)
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Lower Bagshot Beds.

In 1847 Professor Prestwich* pointed out that the series of

sands and clays betu-een the London Clay and the OHgocene
Beds in the Isle of Wii2;ht is the equivalent of the Bagshot Beds
on the mainland. lie also showed that in the Isle of Wight there

is a similar three- fold division—into Lower Bagshot, without
fossils ; Middle Bagshot, with marine fossils like those found at

Braeklesham ; and Barton Clay and Sands, the last two perhaps
being equivalent to the Upper Bagshot of the London Basin,

perhaps in part (the Barton Clay) dying out northward, or passing

into the middle division.

Subsequent research—especially the observations of the Kev.
Osmond Fisher—has added largely to our knowledge of these

strata and their fauna ; but there is still considerable doubt as to

the exact limits of the divisions, which in fact pass almost
imperceptibly into each other. Recent observations have also

indicated that the Upper Bagshot Beds in the London Basin are

probably the equivalent of the lower part of the Barton Clay in

the Hampshire area ; and that the glass-sands (the so-called Upper
Bagshot Series of the Isle of Wight) belong to a higher zone,

apparently unrepresented north of Hampshire.

Owing to the Bagshot Beds being nearly everywhere vertical,

it has been found impracticable to trace their subdivisions on the
map, especially in the absence of fossils. The whole series has

thercsfore been grouped together, represented by one colour, and
indicated on the map by the letters i 4 to i 7. In this Memoir
the term *' Bagshot ' is only applied to the plant-bearing pipe-

clays and sands formerly called ' Lower Bagshot.'

These Lower Bagshot Beds are highly developed in the Isle of

Wight, attaining a thickness of 660 feet in Alum Bay. But it

may be well at once to point out that part of this great thickness

of sparingly fossiliferous beds may be the equivalent of the lower

part of the marine Bracklesham Beds, which appear to thicken so

greatly towards Whitecliff Bay.

Lower Bagshot Beds in Alum Bay.

Ft. In,

Very thinly laminated pale yellow sand - - - 10

White crimson, and rose-coloured variegated sand passing

into pale brownish-yellow sand - - - - 50

Thinly laminated light grey pipeclay "
. " . " ^ ^

Pale yellow sand and white laminated clay, with crimson")

streaks. I

Details of the upper part of this subdivision :

—

Ft. In.

Yellow sand - - - - 14 6

Pipeclay parting - - - - —
White sand - - - - - 11 6

Yellow sand - - - - 12

White and crimson sand - - - .

Uo4

* Quart. Journ. Geol. Soc, vol. iii. p. 386.



102 GEOLOGY OF THE ISLE OF WIGHT.

Ft.



Ft.
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probably opened in the glass sands of the Barton Series, but no

section can now be seen.

From this point eastwtird no sections occur till Newport is

reached. Here the brick-yard near St. John's Church shows at its

southern end sand, with the bedding vertical. Wells in Ehn Grove

reach the same bed and a house at the corner of Elm Grove and

the main road, is built on the site of an old sand pit.

From Newport to Downend nothing is seen of the strata, the

slope being much masked by a wash of clay and flints from the

hijiher s;round to the south. At Downend, however, the beds

were well seen in a small pit in Saltmoor Copse, where clay

rests on a bed of pebbles overlying fine buff and red sand, the

whole dipping north-north-east at 80°. The pebble bed, which
perhaps forms the base of the Bracklesham Beds, is apparently

only 150 feet above the London Clay. The Bagshot Beds must
therefore have rapidly thinned out eastward, or else the beds of

pebbles come in on different horizons in different parts of the

Island. As the position of this pit necessitated the cartage

uphill over a bad road of the sand needed in the brick-yard, it was
pointed out by one of the writers that the same bed would be

found close to the kilns, underlying the brick-earth. The pro-

prietor has consequently opened a new sand pit since the survey

was made, and probably the section above described will now be

overgrown.

At Brading Station the sands are again seen, and they re-appear

in the bluffs on the eastern side of the Yar, but without any clear

section. A few chains further east, close to Longlands, a pit

shows a dip of 95°

—

i.e. reversed 5°—to the north-east.

Very little is yet known of the fossils of the Lower Bagshot
Beds in the Isle of Wight, except the plants, for it is doubtful

whether any other organic remains besides elytra of beetles have
been found in this series.

On the Floka of Alum Bay. By Me. J. Starkie
Gardner, F.L.S., F.G.S.

The plant remains were found in a pocket or lenticular

thickening of a seam of fine white pipe-clay in the midst of the
Lower Bagshot Sands. They consist principally of most delicate

impressions of leaves, rarely presenting traces of colour, and giving
little indication of their texture when living. They lie with the
planes of bedding and are rarely twisted or rolled. The leaflets

of compound leaves, of which there are many, are almost always
detached, though a few specimens exist in which they still adhere
to the axis. With the leaves are twigs of a conifer, shreds of
fan-palm and reed, small leguminous pods, drupes and other bodies

too decomposed for identification, and very rarely, a flower like
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Parana or Kydia, and the detached elytron of a beetle. All bear
the appearance of long immersion and tranquil deposition, nnd the

sediment is so fine that the disturbance in it caused by the forma-
tion and passage of gas bubbles is distinctly visible. Every trace

of carbon has been chemically removed.

This pocket must have been of considerable size, for it was
known to Mantell as far back as 1844, and it continued to yield

specimens of leaves abundantly down to about 1883, when they
became rare, while at present scarcely any vestige of leaf-bearing

pipe-clay can be found.

The number of species obtained from this pocket has been
variously estimated. The first critical examination of the flora was
by De la Harpe in 1856, when out of 48 species seen, 43 were
pronounced determinable and named specifically. Of these 21 of
the most important were figured in the former edition of this work.
Heer added a species in 1859.* Ettingshausen in 1879 spent
a winter in studying collections from Alum Bay, and announcedf
that the flora comprised 274 species divided among 116 genera
and 63 families. Like Heer, he found considerable afiinity

between these and the flora of Sheppey, and further called atten-

tion to the community of more than 50 species with the floras of
Sotzka and Haring. We are not able to reconcile this estimated
richness with our knowledge of the flora, and surmise that

fossil plants from other localities must have been inadvertently

included.

The flora appears indeed, very restricted as to species, as we
might reasonably anticipate, since we are limited to the leaves
which drifted waterlogged into a single pool. The most con-
spicuous and typical of these are unquestionably the Ficus Boicer-
bankii, De la H., Aralia p'imigenia, Heer, Dryandra acutiloba,

Sternb., D. Bunhuryi, De la H., Cassia Ungcri, Heer, and the fruits

of Coesalpinia, It is not certain that these determinations are
generically accurate, and indeed one of the latest specimens dis-

covered proved conclusively that the Dryandra acutiloba is

actually a Comptonia ; but they are all well-defined species, and
as such form exact bases for comparison. These, with a number
of less common but scarcely less conspicuous forms, unite to give
the flora of which they are the chief elements, a very special and
singularly early impress, so much so that Prof. Newberry would
regard them as Cretaceous, if their horizon were not stratigraphi-

cally defined. The floras which it chiefly resembles are, firstly,

that of Monte Bolca, as already noticed by Heer, and secondly,
in a far higher degree, the flora of the Gres du Soissonnais, which
though resting on the lignites of Woolwich age in the Paris Basin,
are really unconformable and doubtless contemporary with our
Lower Bagshot.

The chief cause of the highly distinctive and interesting
character of the Alum Bay flora, lies in the fact that it is the

* Flora Tertiaria Helvetia;, vol. iii., fol. Wintcrthur. (p. '6lb, Drcpanocarpus
Dncampii, Mass.)

t Proc. Royal See, vol. xxx. p. 228. 1880.
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most tropical of any that lias so far been studied in the northern

hemisphere. Following so immediately the flora of Sheppey,

with its wealth of Palm fruits, some denoting the largest species,

it presents us probably with an insiglit into the dicotyledonous

vegetation which accompanied them. Sifted a^ they have been

by the agency of water, only those leaves and bodies endowed with

certain powers of flotation were able to drift to that point ; the

heavy palm leaves and fern fronds, and the large leguminous pods

which give the Lower Bagshot flora its tropical aspect, have

been eliminated. These were left in higher reaches of the stream,

and we meet with them at Studland, where large quantities of Fern

and Palm are massed together, and at Creech Barrow near Corfe,

where the most magnificient opportunities for collecting fossil

plants have passed away, never perhaps to recur."^

The Reading flora has an exceedingly temperate facies, and

thus presents to us a relatively recent aspect. The Woolwich
flora is less temperate, for Palmettos appear in it. The Lower
Bagshot flora is like that of the London Clay, decidedly the most

tropical. The Middle Bagshot flora begins to lose its tropical

elements, and these appear to drop out very gradually and without

any sudden changes, down to the close of the Hamstead period,

when all traces of Eocene plants disappear from this country.

Allowance must be made for the fact that local accumulations

will of course present very different appearances and plant

remains derived from a sheltered and swam[)y station will appear

luxuriantly sub-tropical, which are not so, and conversely, leaves

blown from an arid spot may seem to indicate a harsher climate

than actually prevailed.

The break betv/een the London Clay flora and those which

preceded it, is very great, and obviously due to a consider-

able increase of temperature. The connection between that of

Sheppey and of Alum Bay, though probably a good deal over-

estimated, is likewise due, it appears, to the high temperature

having been maintained, bringing in a vegetation that had not

been able to exist so far north since the close of the Cretaceous

period ; whence the Cretaceous aspect that has struck so many
observers. The break, which is very great indeed, between the

floras of Alum Bay and Bournemouth, deposited as they must

have been under very similar conditions, is far less easy to

explain. It is not one altogether of temperature, because there

are still many large palms in the latter, as L^iartcea, Fhceiiix,

Calamus, Nipa, with decidedly sub-tropical ferns. Some break

or change must have driven the then indigenous flora almost

completely away and brought in the new set of plants which

* There are still fragments, some of them two feet in diameter, of enormous leaves

of fan palms, which might easily have been extracted entire, and parts of huge pods

of Cassia and Acacia, preserved in the Dorchester and Jermyn Street Museums and

in private collections ; but for upwards of 20 years no leaf deposits of Lower
Bagshot age have been found. The beds at Creech are much folded and leaf beds

of Middle Bagsiiot age are preserved in the folds, from one of which the large series

in the Oxford Museum must have been obtained, and from others I have more than

once myself been able t>) collect.—J. S. G.
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hiaintained themselves and spread over central Europe, only
dying out or giving way in late Miocene times. 'J'his is why the
Fiora of Alum Bay is of such iuimense interest and importance,
why its composition is so different from other Eocene floras, and
why it is confined to a single horizon. Misled by" its strikino-

facies, together with that of the flora of Monte Bolca, which
resembles it, and l)eing unacquainted with any other type of
Eocene florn, Heer set it up as a sort of test flora, determinino-

according to the degree in which other floras resembled it, whether
they should be classed as Eocene or not. Thus the floras of Mull
and Bovey were discarded from the Eocene, as those of Readino-
and Bournemouth would have been had they been adequately-

known at tlie time. For the same reason the representatives of
the Bournemouth flora on the Continent, became his type of a
Lower Miocene (now Oligocene) flora.

In the present state of our knowledge no real analysis of the
Alum Bay flora is possible. It is remarkable for the absence of
any well authenticated ferns, except the pinnae of a still some-
what doubtful Marattia. AncBmia sjihcretacea, Sap., has been
recorded only as Asplenium Martinsi by Heer. As it is common
in the Reading Beds and again in the Bournemouth Beds and could
evidently support a iiigh temperature, its occurrence would not be
extraordinary in the Lower Bagshot Beds, but requires confirma-
tion. Chrysodium lanzceanum, Visiani, which abounds in the corre-

sponding pipe-clays of Studland, has also been recorded, probably
erroneously, from Alum Bay. Of Gymnosperms the Cupressites
elegans of our former edition has been transferred to the srenus

Podocaiyiis. Two specimens have revealed traces of fruit, but of

too indistinct a chai-acter to be very reliable. The foliage greatly

resembles that of Glyptostrobus which occurs plentifidly in the
Reading Beds beneath and the Bournemouth Beds above. There
appear to be no other Coniferje in the flora. Of Monocotyledons
none whatever are determinable unless it be a very doubtful and
unique orbicular leaf something like a Smilax. Palms are repre-

sented by a few macerated fragments that may have come from
the fringe of a leaf such as Sahal, and Reeds by almost equally
unsatisfactory fragments of sword-shaped leaves. The Dicoty-
ledons are probably between 40 and 50 in number, of which
almost all the most characteristic are absolutely confined to the
Lower Bagshot horizon in this country. A dwarf leaf of a
similar Aralia was once found in the highest Woolwich beds at
Lewisham, and twice the Dryandra {Comptonia) acutiloha has
been found in a small patch of pipe-clay low down in the Bourne-
mouth beds, on the last occasion in the presence of that dis-

tinguished palteobotanist M. de Saporta. Some of the most
ordinary types of leaves look as if they may be common to other
formations, but no importance attaches to them, and with the ex-
ceptions just alluded to no strikingly well-marked leaf of either

the Woolwich, Reading, or Bournemouth series is known to be
common to the Alum Bay flora. The wealth, greater than is

supposed, of leguminous plants is one of its chief characteristics,

and next in order, are the large leaves ascribed to Ficus. The
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abundance of the single species of Aralia and of a larger Acer

furnish a higher proportion of palmate leaves than we are

accustomed to in later Eocene strata. There are the usual simple

laurel and willow-looking leaves, most of which afford no
characters on which we can ever base any valid determinations.

The question as to whether there are any true Proteacerc in the

flora is still in suspense. There are several forms of leaves in this

remarkable family which are quite unmistakable, but none of" these

have been found fossil in Europe. Nor have any unmistakably

proteaceous fruits yet been discovered, even among the tens of

thousands that have been collected at Sheppey, where they most

certainly must have been met with, for the supposed Petrophiloidcs

is proved to be an Alder.* The Australian elements in the

Tertiary at one time thought to be so preponderant, grow more

and more doubtful when critically examined, and it appears that

it is rather to Central America on the one hand, and the Malayan

Archipelago on the other, that we must look for species nearly

related to those of our Alum Bay and Bournemouth floras. That

there are some Australasian species cannot be questioned in

presence of the Bournemouth Araucaria, and the Hordwell

Athrotaxis, but these Gymnosperms may well be of immense

antiquity and once perhaps universal, so that their occurrence here

or in Australia is of little importance. The study of Dicotyledons

would alone show whether any part of the existing Australian

flora had ever migrated across Europe or America, as the existing

Japanese flora has most certainly done, and that study, too long

postponed, will, it is to be hoped, shortly be continued in the pages

of the Palaeontographical Society.

Provisional List of the Flora of the Pipe-clay of Alum
Bay (revised by J. Starkie Gardner).

Apeiobopsis Symondsii, De la Harpe. Ficus Bowerbankii, De la Harpe.

Aralia primigenia, De la Harpe. Forbesii, De la Harpe.

Ceesalpinia semula, Heer. Granadilla, Massal.

Bowerbankii, De la Harpe. Morrissii, De la Harpe.

brevis, De la Harpe. Grevillea La Harpii, Heer, MS.
mollis, De la Harpe. Juglans Sharpei, De la Harpe.

Salteri, De la Harpe. Laurus Forbesii, Unger.

phaseolites, Unger. Jovis, Unger.

Ungeri, Heer. primigenia, Unger.

Ceropetalum myricinum, De la Harpe. — Salteri, De la Harpe.

Chrysodium lanzseanum, Visiani. Marattia Hookeri, Eft. ^ Gardner.

Cluytia aglaisefolia, Wess. Sf Web. Podocarpus elegans, De la Harpe.

Comptonia acutiloba, Brong. eocenica, Unger.

Cornus, sp. duercus eocenica, De la Harpe.

Cupania, sp. lonchitis, Unger.

Dalbergia Salteri, De la Harpe. Ehamnus densinervis, Heer.

Daphnogene anglica, Heer. 3 sp.

vei'Onensis, Massal. Sapindus, 2 sp.

Diospyrus, sp. Smilax, 2 sp. n.

Drepanocarpus Dacampii, Massal. Zizyphus integrifolius, Heer.

Dryandra Bunburyii, De la Harpe. — vestustus, Heer.

Elseodendron Heerii, De la Harpe.

* J. S. Gardner, On Alnus Richardsoni, .Journ. Linn. Soc, vol. xx. p. 417.
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CHAPTER IX.

EOCENE

—

continued.

Bracklesham and Barton Beds

Above the Lower Bagshot Beds a variable series of sands

and clays with lignite attains a thickness of about 700 feet.

There is no clear line of division between this series and the

underlying leaf-bearing beds, but the separation is often made
at the point where a pebble bed occurs, or at the lowest point

where marine fossils have been found. It should be remembered,

however, that there is no evidence of any real break, and that

the change is so gradual that it is very doubtful whether we have

really taken the boundary even approximately at the same horizon

at opposite ends of the Island. The difficulty of following the

beds inland makes it impossible to connect the sections by tracing

the boundaries on the Map.
The beds now to be described are often known as the Middle

and Upper Bagshot series, but recent observations have shown
that the Upper Bagshot Beds of the London Basin are probably

the equivalent of the Barton Clay {i.e. of the so-called Middle

Bagshot of the Hampshire Basin). It has therefore been thought

safer to drop these names and simply to call the groups—for the

present at any rate, and having regard only to the Isle of Wight

—

Headon Hill Sands, Barton Clay, and Bracklesham Beds.

Bracklesham Beds.

In 1847, Prof. Prestwich showed that the marine bands over-

lying the unfossiliferous Lower Bagshot Beds of WhitecHff Bay
were probably equivalent to the fossiliferous Bracklesham Beds so

well seen near Selsey.* Subsequently the Rev. Osmond Fisher

worked out the palasontology of the beds in greater detail, and

the following account of the sections at the two extremities of the

Isle of Wight is mainly taken from his paper.f

The Bracklesham Beds are represented in Alum Bay by clays

and marls in the lower part, by white, yellow, and crimson sands

in the middle portion, and by dark sandy clays with numerous

impressions of fossils in the upper part. The latter alone have

been attributed to the Bracklesham Beds in Mr, Fisher's

Memoir. The lower beds are remarkable for the quantity of

vegetable matter contained in them, not, however, in the shape

of leaves, as is the case in some of the Lower Bagshot Beds, but

in the form of coal (lignite), constituting solid beds from fifteen

inches to two feet three inches thick. Four of these beds, when

* Quart. Journ. Geol. Soc, vol. iii. p. 385. (1847.)

t Ibid., Yol. xviii. p. 65. (1862.)
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fully displayed, are conspicuous objects in the cliff, where ihey

project out of the softer strata, and on the shore, owing to their

black and coal-like appearance.

At the time of our survey these beds of coal were more than

usually well displayed in consequence of the prevalence of long

continued wet weather having worn away the soft intervening

strata in which they are imbedded. On examining them during

a brief visit made to the Ishind. in company with Sir A. Ramsay,

during the autumn of 1860, it appeared evident that the beds in

question occur in the manner of ordinary coal. Like true coal,

each bed was based upon a stratum of clay, containing, apparently,

the rootlets of plants, as in the underclay of the Coal Measures.

The underclays, which occur beneath beds of coal of Carboniferous

date, are thought to have been soil that supported the vegetation

which, by certain chemical changes, became subsequently converted

into coal : it is reasonable, therefore to infer from the presence of

similar underclays beneath the coal in the Bracklesham Beds at

Alum Bay, that the plants out of which that coal was formed grew
on the spot, and were not drifted from elsewhere, as was the case

with the vegetable remains in the pipe-clay beds of the Lower
Bagshot Series.

A similar underclay was visible in Whitecliff Bay in December

1886, but, owing to the coal having been worked a few years

before as far as it could be conveniently reached, the seam itself

could not be examined or measured, though a sketch of the

roots was made.

On comparing the section of the Bracklesham Beds in White-

cliff Bay with tlie corresponding section in Alum Bay, it will be

seen that the beds are much better developed in the former

locality than in the latter. It is, therefore, at the eastern ex-

tremity of the Island that these deposits may be studied to the

most advantage. Indeed, this is the only locality in the country

where the entire series can be seen exposed to view. The follow-

ing section is taken from Mr. Fisher's paper.*

Section of the Bracklesham Beds at Whitecliff Bay,

No. I. is the lowest of the series occurring towards the south end of the

Bay, and No. XIX. the highest of the series further to the north. The
letters ah c, &c., denote the more important fossil-beds.

Nos. ill

Pisher's
Section.
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Noi^. in
Fisher's
Section.

Nos. in
Prest-
wch's
Section.

Feet.

XVIII.

XVII.

(16)

XVI.

XV.

XIV.

(15)

(14)

XIII.

XII.

XI.

X.

Dark -blue clay, weathering brown . - -

b Nummulites variolarius in blue clay. The clay is

crowded with Nummulites, which are often black
Turbinolia sulcata.

Nummulites variolarius.

Quinqueloculina Haue-
rina.

Alveolina sabulosa.

Rotalia obscura.

Fusus longaevus.

pyrus.

Mitra parva.

var.

labratula.

Turritella sulcifera.

Dentalium politum.

striatum ?.

Rissoa cochlearella.

Pecten corneus
Cassidaria nodosa.

Pleurotoma inflexa.

plebeia.

scalarata.

Fisheri.

Voluta nodosa.

Cardium parile ?.

Lucina p.

Cardita planicosta.

Crassatella (the species found
also at Brook).

Corbula pisum.
cuspidata.

c Light-coloured sand, with two beds of sand-rock. Tel-

Una and small Univalves in the bottom of the
lower rock-----.

Natica. Tellina donacialis. T. plagia.

(This stratum forms a good horizon of reference

being distinct in character and noticeable.)

Sandy clay, passing into lead-coloured compact clay
Echinoderm in sand. Ancillaria canalifera in clay.

d Dark sandy clay, with grains of black sand, full of
Corbula pisum in the upper part, and with numerous
shells below

;
passes into dark clayey sand with

Pecten corneus - . . . .

Turritella imbricataria.

sulcata.

Nummulites variolarius

(common).
Rostellaria sublucida.

Murex asper.

Fusus pyrus.

Strepsidura turgida.

Cassidaria nodosa.

Pleurotoma plebeia.

Voluta nodosa.

Selseiensis.

Cerithium tritropis,

Edw. MS.
Calyptrsea trochifor-

Ditrupa plana.

Pecten corneus.

Pinna margaritacea.

Nucula Dixoni, Edw. MS.
Leda.

Crassatella (the Brook
species).

Corbula pisum (abundant).
costata.

Cytherea lucida.

Cultellus.

Beds not exposed ; apparently clays

Streaked, whitish-yellow, and foxy sands

e Sandy clays, weathering grey and yellow. There is a
layer of casts of shells where it passes into the next
bed, Samjuinolaria Hollowaysii being extremely
abundant - - - - L .

Turritella sulcifera. Cytherea lucida.

Pecten corneus. Sanguinolaria Hollowaysii.
Pectunculus pulvinatus. Solen obliquus.

Saml, weathering yellow and grey ...

22

10

10

39

10
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Nos. in
Fisher's
Section.

Nos. in
Prest-
wich's

Section.t

Feet.

IX.

VIII.

VII.

VI.

(13)

(12)

(11)

V.

IV.

III.

II.

(10)

(9)

i^)

(7)

/ Brownish sandy clay, with shells and pebbles at the

bottom. The shelly layer appears to be a lenticular

mass, and not to be persistent ...
Nummulites variolarius. Ostrea zonulata P.

Murex minax.
Voluta nodosa.

Turritella imbricataria.

sulcifera.

Natica labellata ?.

Nucula subtransversa ?.

Tellina plagia?.

Pecten 30-radiatus.

Area.

Pectunculus pulvinatus.

Ohama gigantea.

Crassatella compressa.

Cardita planicosta.

Corbula pisum.
Sanguinolaria Hollowaysii.

Foliated, dark, sandy clays, weathering brown ; with

vegetable matter interspersed. There is a layer of

casts of shells at the junction with the next bed -

g Green sand, in which Sanguinolaria Hollowaysii is veiy

abundant------
{Nummulites lavigatus occurs in a mass four feet from

the bottom.)

Nummulites Isevigatus. Sanguinolaria Hollowaysii.

h Light- and dark-coloured green sands, with many shells

in the upper part. (A spring at the base of the

chff)

Pecten corneus.

Mytilus.

Nucula.
Leda.
Lucina.

Cardita planicosta.

Tellina plagia.

Sanguinolaria Hollowaysii
Solen obliquus.

Corbula (? Gallica).

pisum.

46

15

Nummulites laevigatus.

Fusus longsevus.

pyrus.

Voluta nodosa.
spinosa.

Pleurotoma dentata.

Natica (small).

Turritella sulcata.

sulcifera.

terebellata.

Calyptrsea trochiformis.

62

Laminated grey clay, with some beds of calcareous

green-sand, and a few beds of lignite

k Calcareous, clayey, green,

numerous shells in seams.

into the next bed -

Nummulites Isevigatus

(rare)

.

Fusus pyrus.

Metula (Buccinum)
juncea.

Pleurotoma (small).

Voluta nodosa.

Natica.

Turritella imbricataria ?.

and iron sand, with
The base seems washed

Calyptrsea trochiformis.

Ostrea flabellula.

Cardita planicosta.

Cytherea lucida.

C. suberycinoides.

Tellina.

Panopaea.

Corbula pisum.

1(i

52

Alternating beds of green sand and finely laminated
clay, weathering grey and brown ; with thin seams
of lignite ----__

Yellow sand------ 18

10
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Nos. in
Fisher's
Section.
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Ft. In.

Hidden by talus - - - - - - 24

Glauconitic loam with yellow joints and much selenite.

Casts oE small oystei-s and other marine shells, and
occasional jjieces of' lignite - - - - 5

Blue loamy clay with selenite and badly preserved fossils.

Turritellaimhricatar la, ^sh-scsi\es, SiC. - - -!()()
Clayey loam lull of small quartz and flint-pebbles, and
crowded with fossils, mostly small. Ostrea, Cardita, Area,

Solen,kc. - - - - - - 6

Hard loam and clay, full of small fossils - - - 9 6

Clay with beds of Cardita planicosta and Turritella imbricataria 8

Laminated loam, clay, and sand, full of lignite.

The Beds are perfectly vertical. The above beino; distances

measured along the beach, an allowance nuist be made for the cliff

not cutting the beds at right angles. The true thickness of

the measured beds will therefore be 90 feet, instead of 113 feet.

One or two sections where wiiat is perhaps the base of the

Brackleshani Beds is exposed have been mentioned in the last

chapter, but the only locality yielding fossils is the cutting leading

to A shey Chalk-pit, about three miles south-south-west of Ryde.

Here we find, above the London Clay, beds which are full of

Bracklesham fossils. It is evident that unless the Brackleshani

fauna bere extends to the base of the Lower Bagshot Beds and

into the London Clay we can only account for the proximity of

the Bracklesham Beds to the Reading Beds by a strike fault, which

has cut out the greater part of the London Clay, all the Lower
Bagshot Beds, and perhaps part of the Bracklesham Beds also.

The section is not perfectly clear, but no fault could be

detected, and there being no marked line of division between the

two formations it is uncertain how nuich belongs to the one and

how much to the other. Probably if there is really a fault its

position will be at the point marked in the subjoined section.

Unfortunately the cutting being shallow at its northern end and a

good deal overgrown, it was impossible to obtain details of the

higher strata. All are nearly vertical. This disturbance will be

again referred to in Ciiapter XIV.
The highest bed which can be traced is a coal or lignite seam,

formerly exposed in an old sand pit close to the line. The pit is

now overgrown, but the coal was proved by boring. There
follow 262 feet of alternations of laminated clay, loam, sand and
seams of white clay. These strata cannot be examined, only the

lower portion being seen in the northern end of the cutting,

which is much overgrown. Then follow the beds with Bracklesham
fossils as below :

—

Section in the railway cutting south of Ashey.

f Light-blue or greenish loamy sand, crowded
Bracklesham J with Bracklesham fossils (IV. of Fisher?) - 7

Beds.
I

Dark blue loamy clay with a little lignite - 3.'^

L Blackish shaly clay with a little lignite - 18

Probable position of a strike-fault.
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London Clav I ^^^^ overgrown - - -
- 1

1

^ L Sand (Basement Bed of the London Clay) - 6
Reading Beds Red and mottled clay • - - 92

Chalk, nearly vertical.

In the shelly bed 160 feet {"rom the Chalk the following species

(determined by Messrs. Sharman and Newton) were obtained,

mostly by J. Rhodes (the fossil- collector of the Geological

Survey).
B Area biangula. Lam. B Natica acuta. Sow.

L B Cardita planicosta, Lam. B obovata, Sow.
L B Corbula striata, Lam. B Pleurotoma dentata. Lam.
B Cytherea lucida, Lam. L B denticula. Bast.

L B suberycinoides, DesA. L teretrium? Edw.
B trigonula, Desk. B Pseudoliva obtusa, Sow.

B Rosteliaria rimosa, Sow.
B Ancillaria buccinoides. Lam. Solarium, sp.

B Conus deperditus, Brong. L B Turritella imbricataria, Lam.
B Fusus longaevus, Lam. B sulcata. Lam.

L B pyrus. Brander. Voluta, sp. (fragment).

Myliobatis (fragment).

The species marked B (including the whole of the forms
determined, with one doubtful exception) are well-known Brackle-

sham shells ; those marked L are found in the London Clay.

The Pleurotoma teretrium (a somewhat doubtful determination)

is the only species elsewhere confined to the London Clay.

Between Ashey and Alum Bay no good sections of the Brackles-

hara Beds occur. A\ hen the strata are again met with, in Alum
Bay, their character is so entirely altered that it becomes impossible

to correlate the minor divisions, or, as already stated, to be certain

whether the upper and lower boundaries have been taken in the

same place at opposite ends of the Island.

In the following section the upper limit of the Bracklesham
Beds has been taken at the point fixed, on palaeontological

grounds, by Mr. Fisher, instead of at the pebble bed originally

adopted as the junction in the first edition of this Memoir. This

increases the thickness of the Bracklesham Beds at this point

by 44 feet, making the total 155 feet instead of 111 feet.

The details of the fossiliferous beds above the conglomerate are

taken from Mr. Fisher's paper,* those of the lower beds are from
the first edition of this Memoir.

Section of the Bracklesham Beds in Alum Bay.

Ft. In.

Barton Clay.—Dark sandy clay with fossils (principally small
bivalves).

Dark sandy clay - - - - - -ISG
Indurated, dark-greenish, sandy clay, with impressions

of fossils - - - - - - -10
Fusus undosus ? Cytherea lucida.

Murex asper. suberycinoides.

Pyrula nexilis. Sanguinolaria HoUowaysii.
Turritella imbricataria. Modiola, sp.

Natica ambulacrum. Tellina plagia.

* Quart. Joum. Geol, Sac, vol. xviii. p. 85. (1862.)

H 2
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Dentalium, sp.

Cardium parile.

Cardita. sp.

Tellina filosa ?

Braiideri?

Ft. In.

sp.

Area aviculina.

Dark sandy clay, containing a bed of septaria

Indurated, greyish, sandy clay, with impressions of fossils

Fusus undosus ?

Voluta nodosa.

Natica, sp.

Phorus agglutinans

Turritella sulcifera.

Dentalium, sp.

Teredo, sp.

Pecten come us.

Cardium parile.

sp.

Cardita, "A sp.

Cytherea obliqua.

suberycinoides.

lucida.

Tellina tumescens ?

2 sp.

Sanguinolaria HoUowaysii.
Panopsea corrugata.

Leda, sp.

Modiola (or Mytilus) sp.

weathering greenish grey, containingDark sandy clay,

bands of lignite*

Conglomerate of flint-pebbles, cemented by iron-oxide.

The pebbles are of various sizes, up to a foot in

diameter --.-..
Sands (principally white), light tawny-yellov,' in the upper

part ; the lower 3 feet crimson - - . -

Whitish marly clay - . . -

Dark chocolate-coloured marls and carbonaceous clay,"

with much lignite and selenite.

Ft. In
Clays and marls
Lignite band
Clays and marls

Lignite band
Clays and marls

Lignite band
Clays and marls

Lignite band
Clays and marls

Total thickness of the Bracklesham Beds

15
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middle or upper part of the Bracklesham Series, since pebbles
occur on various horizons at Bracklesham itself.

_
Though the Bracklesham 'Beds of the Isle of Wight have only

yielded a small portion of the prolific fauna found at Selsey, yet a
considerable number of the most characteristic Bracklesham
species occur in both districts. Among the most conspicuous
may be mentioned Nummulites Icevigatus, Turritella imbricataria
(Fig. 23), and Gardita pli^nicosta (Fig. 22).

Fig. 22.

Cardita planicosta^ Lara.

Fig. 23

Turritella imbricataria^ Lara.

Specimens of the Cardita obtained from the lower portion of

the beds at Whitecliff Bay are not only ranch less in size than

those found at Brackleshara, but are pierced by sraall boring

shells ; showing that the animals must have perished, and the

shells have remained a considerable time at the bottom of the sea

before they were covered by the sediment in which they are now
imbedded.
The fauna of the Bracklesham Beds of the Isle of Wight

appears to show a sub-tropical climate, shoal-water, the proximity

of land, and perhaps estuarine conditions. The occurrence of a

coal-seam, resting on an ancient vegetable soil, indicates an eleva-

tion to a sufficient extent to raise the beds above the sea-level for

a portion of the time.

Barton Clay.

This group of strata which is displayed in the cliffs at Barton, on

the opposite coast of Hampshire, and is so well known to collectors

for the richness and abundance of its fossils, is here repre-

sented by clays overlying the Bracklesham Beds in Alum and

Whitecliff Bays. The nature of these deposits (which are com-

posed of sandy clays, clays, and sands with layers of septaria) is
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sufficiently shown in the measured sections of Alum Bay, ir

which locality they attain a thickness of about 250 feet.

Section of the Barton Clay in Alum Bay*

(Measured in April 1851.)
Ft. In.

Ferruginous dark-blue clay, selenite, fragments of univalve

shells, numerous fossils - - - - - 24

Pale and ferruginous yellow sandy clay, green in the upper

part. Lignite, Corals, Dentalium, Ostrea, Corbula, Pleuro-

toma common and of several species. (The pathway from

the chine to the beach cuts through the lower part of these

beds) 69

Sands, pale yellowish colour above, green below. (A layer

of septaria occurs in this bed about 10 feet from the top,

containing pebbles and fragments of wood, and overlying

a band of small Hint-pebbles) - - - - 35

Dark bluish-grey and ferruginous-brown sandy clay, con-

taining much selenite and lignite. Corbula abundant.

(A layer of septaria, 1 foot thick, occurs 5 feet from the top,

3 feet under which is a band about 2 inches thick of very

small pebbles of white quartz, with Shark's teeth. A
second layer of septaria occurs at 28 feet; and a third,

5 feet from the bottom of the bed. There is also a band of

fossils at 13 feet, and a band of lignite 10 feet from the

bottom) - • - - - . - 53

Pale grey loamy sand, mottled with yellow, and thinly

laminated - - - - - - -90
Dark bluish-green clay, with numerous univalves and other

fossils. A ribbed Dentalium, Fusus longcevus, Valuta

spinosa. Solarium, Cardium, Natica (2 species), Fusus

pyrus, Rostellaria, Cancellaria, Pleurotoma, Mitra (small

species) -- - - - - -65
Total - - 255

The Rev. O. Fisher gives the following details of the base of

the Barton Clay (including 15 feet of beds) at this point :t

—

Dark-greenish, coarse, sandy clay. Crowded with Nummulina Prest-

wichiana [now known as N. elegans'].

Rostellaria ampla. Strepsidura turgida.

^rimosa. Cassidaria ambigua.

Murex asper. Ancillaria, sp.

Typhis pungens. Pleurotoma turbida.

Cancellaria, sp. conoides.

Pyrula nexilis. plebeia.

Fusus bulbus. , sp.

carinella. Voluta athleta.

— errans. depauperata.

~ interruptus. maga.
~ longaevus. nodosa.

— Nose. Mitra parva.

— regularis. Marginella, sp.

— unicarinatus. Natica labellata.

sp. Turritella irabricataria.

* Another section, differing somewhat in details, will be found in Messrs. GardDcr,

KeepiniT, and Monckton's paper. Quart. Journ. Geol. Soc, vol. xHv. p. 600.

}• Quart, Journ. Geol. Soc, toI. xriii. p. 84. (1862.)
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Phorus aggliitinans. Corbula pisum.
Calyptra^a obliqua. Pholadomya, sp.

Dentalium, sp.

Ostrea flabellula Echinoderm.
dorsata?

Pecten corneus. Operculina, sp.

Cardium, sp. Nummulina Prestwichiana.

Lead-coloured clay, with few fossils - - - - 3

Rostellaria macroptera. Corbula pisum.

Dark sandy clay, with fossils (principally small bivalves) - 9 (>

Rostellaria ampla. Area aviculma.

Fusus regularis? Leda, sp.

Pleurotoma exorta. Nucula, sp.

Voluta nodosa. Cardium parile.

Turritella imbricataria. Cardita globosa.

Melania? Cultellus, sp.

Calyptraea, sp. Corbula pisum.

Solarium plicatimi.

These details of the lower beds are given to show how gradual

is the upward passaj^e, both lithological and palseontological, from

the Rracklesham Series, aheady described at p. 115, into the

overlying Barton Clay.

When the original survey of the Island was made an inland

exposure of the Barton Clay was visible at Gunville. This is

now overgrown, and no new sections are at present open. The
Brick Yard at Gunville showed srhelly clay, from which were

obtained numerous sharks-teeth and some mollusca. Unfor-

tunately few of these have been preserved, and the new Brick

Yard on the west side of the road only shows Pleistocene Brick-

earth, resting on the upturned edges of the Lower Bagshot Sands,

with perhaps in one place a trace of the base of the Bracklesham

Series in some green sandy clay.

At the east end of the Island the Barton Clay is seldom well

seen, owing to the accumulation of beach, and to the landslips

and mud-streams wliich constantly obscure this part o£ the cliff.

However in 1886 the sections were exceptionally clear and Mr.

Keeping was able to examine this part of the coast and to measure

the following section.*

Section of the Barton Clay in Wldtecliff Bay.

(Measured by Mr. H. Keeping in 1886.)

Ft. In.

Blue sandy clays, mth mottled brown patches of soft earthy

ironstone near the base. The upper 15 feet consist of bluish

sandy clay, containing - - - - - 50

Terebellum sopitum, Brand. Calyptr^a trochiformis. Lam.
Voluta humerosa, Edw. Ostrea flabellula,Lflm.

Pyrula nexilis, Lam. Pecten carinatus, Sow.

Natica, sp. , sp.

* See Geol. Mag., dec. III. vol. iv. p. 70.
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Ft. In.

Lima, sp. Cypricardia, sp.

Avicula media, Sow. Cardita oblonga, Sow.

Area, sp. Cytherea tenuistriata, Sow.

Pectunculus deletus, Brand. Tellina ambigua ? Sow.

Limopsis scalaris, Sow. Corbula ficus P Brand.

Nucula bisulcata, Sow. Panopsea intermedia, Sow.

Chama squamosa, Brand.

Cardium porulosum. Brand. Schizaster D'Urbani, Forbes.

Lucina gibbosula. Lam.
Crassatella tenuisulcata, Edw. Ditrupa plana, Sow.

Imperfect ironstone band, not well seen - - - 3

Grey and pale blue clays, with light fawn-coloured bands near

the base - - - - - - - 36

Stiff laminated clay, with occasionally dark patches. Few or

no fossils - - - - - - -180
Pale blue and yellow sandy clays, with very few and badly

preserved fossils - - - - - .54
Nummulites elegans zone, consisting of rather dark green and
blue glauconitic sandy clays, much crowded in places with

Nummulites elegans. Fossils :— - - - - 11
Typhis pungens. Brand. Bulla, sp.

Fusus bulbus, Brand.
Cominella Solandri, Edw. Corbula pisum. Sow.

Pleurotoma exorta. Brand. Crassatella sulcata, Brand.

Voluta luctatrix. Brand, Cardium semigi'anulatum. Sow,
digitalina, Lam. Leda minima, Sow.

Mitra parva. Sow. Ostrea flabellula. Lam.
Calyptreea trochiformis. Lam.
Dentalium striatum. Sow. Nummulites elegans, Sow.

Total - 162 1

The Barton Clay of the Isle of Wight yields a fauna closely

corresponding to that of the typical locality on the opposite coast

of Hampshire, but at present the list of fossils is much smaller.

This is perhaps partly due to a greater poverty of the fauna, but

in all probability it mainly arises from the difficulty in following

thin fossiliferous seams where the beds are so much hidden by
landslips. Another reason is that the area over vi^hich each seam
can be examined is much less in the Isle of Wight than at Barton,

owing to the tilting of the beds and their rapid disappearance

beneath the sea-level.

As in the Bracklesham Beds, the moUusca in the low^er part

of the Barton Clay of Alum Bay show a decidedly warm
climate, but the fossils are more exclusively marine, the beds
contain a smaller mixture of lignite, and show altogether less

sign of the proximity of land. Among the more conspicuous
fossils are Nummulites elegans, Pecten reconditus (Fig. 35),

Gorhula pisum, Crassatella sulcata (Fig. 29), Pectunculus deletus,

Psammobia compressa (Fig. 27), Galyptraa trochiformis (Fig. 33),
Conus dormitor (Fig. 32), Fusus longoRvus (Fig. 31), Fusus pyrus
(Fig. 26), Murex asper (Fig. 25), Phorus agglutinans (Fig. 24),

Rostelluria rimosa (Fig. 28), Typhis pungens (Fig. 34), Voluta

luctatrix (Fig. 30), &c.
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Fig. 24. Fig. 25.

Phorus agrjlutinans, Murex asper,

Desh. Brand.

Fig. 27.

Psammobia compressa, Sow.

Fig 26.

Fusus p^ruSf

Lam.

Fig. 28.

Rostellaria rimosa, Sow.

Fig. 30
Voluta luctatrix, Sow.

Fig. 29.

Crassatella sulcata, Sow.

Fig. 31.

Fusus lonycBV'us,

Lam.

Fig. 32.

Conus dormitory Sow.
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Fig. 33. Fig. 34.

Calyptrcea trochiformis, Typhis pungens,

Lam. Brand.

Fig. 35.

Pecten reconditus,

Brand.

Headon Hill Sands.

Between the Barton Clay and the Headon Beds lies a mass

of unfossiliferous or sparingly fossiliferous sands. These have

been usually called Upper Bagshot Beds, but as they probably

belong, as already mentioned, to a higher zone than the Upper
Bagshot Series of the London basin, it is better to use for the

present the older term " Headon Hill Sands."

The lower part of these strata at Headon Hill consists of about

50 feet of yellow and white sand, succeeded by 60 feet of white

sand, with occasional yellow stains caused by the presence of oxide

of iron. The total thickness of this group in Alum Bay cannot

be determined accurately, in consequence of the disturbed state of

the beds there, but probably it ranges from 140 to 200 feet. The
Headon Hill Sands art of considerable economic value, their

whiteness and purity rendering them particularly suitable for

making glass, for which purpose they were extensively worked

for many years. Mr. Squire, who rented the cliffs for several

years, stated that between 1850 and 1855, 21,984 tons were

shipped from Yarmouth, principally to Bristol and London,

for the use of the glass-houses there ; and a native author,

writing in 1795, says,—"Our trade and commerce chietiy

is dealing in corn and wool. There are other commodities, such

as copperas stones and white shining sand. The former are

gathered up in heaps on the sea-shore, and occasionally sent to

London, &c. for the purpose of producing the several species of

vitriol ; the latter is dug out of some very valuable mines, which

are the property of David Urry, Esq., near Yarmouth, and

from thence sent to London and Bristol for the use of the glass

manufactories."

Inland there are at present few or no clear sections of these

Sands, but pits, now overgrown, formerly showed the junction with

the overlying clays of the Fluvio-marine beds. This junction was

formerly seen in a ])it about half a mile west of Swainstone, by

the bide of a road t<> Fulholding Farm; and, again, further east,

under similar circumstances, in the lane a short distance south of

Great Park Farm.
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South of Gunville about half a mile from Carlsbrook in a north-

west direction, the Headon Hill Sands and the Barton Clay are

thrown up into a vertical position in the brick-pits, where the

latter deposit constitutes the brick -earth which was formerly

worked there, and, as has been already stated, contained a few fossils.

In East Medina, the Headon Hill Sands showed themselves

near Mornhill Farm, and in a pit at the south-ea'^t corner of the

wood by the side of the road from Arretou Down to Lynn Farm,

where they are |)ure white glass-house sands, together with some

of a yellow colour. They are here also vertical, resting with a

sharp, well-defined line (marked by a few small rounded flint-

pebbles) on green clay—Barton Clay. The age of the strata in

this last section is, however, somewhat doubtful, for they are

curiously disturbed at this point, and so hidden by gravel that

the sands may possibly belong even to the middle division of the

Hamstead Beds. Unfortunately this pit being now entirely

overgrown cannot be re-examined.

The Headon Hill sands have also been observed in pits at

Combley and south of Little Nunwell, as well as on the north side

of Bembridge Down, by the side of the road to Bembridge Farm.

In Whitecliff Bay the junction between the Headon Hill Sands

and the Barton Clay is likewise sharp and well defined, and the

former group has a thickness of 184 feet.

Fossil remains are particularly scarce in this member of the

Eocene series ; though repeatedly searched for during the pro-

gress of the survey, no fossils were procured except in Whitecliff

Bay, where a few ferruginous casts of bivalve shells were found

—

chiefly Tellina, Panupcea, &c.—which, however, could not be

preserved on account of their loose and friable condition.
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CHAPTER X.

OLIGOCENE.
Inteoduction.

The Fluvio-marine or Oligocene Beds of the Isle of Wight
were first described by Webster, who divided them into Lower
Freshwater, Upper Marine, and Upper Freshwater, but treated

as extensions of the beds in Headon Hill a large series of fluvio-

marine beds really lying above the Upper Freshwater * It was
not till the year 1853 that the complete succession was satisfac-

torily made out, though Prof Prestwich had already, in 1846,t
suggested that the beds seen in Hamstead Cliff were higher than

any of the beds at Headon. In 1853 Edward Forbes showed that

above Webster's " Upper Freshwater " o£ Headon Hill, there is

found a thick series of beds divisible into several zones characterised

by distinct species of fossils. J A few years later, in 1856, the

observations on which Forbes had been engaged up to the date of his

death were published in the Memoirs of the Geological Survey,

but the incomplete state in which many of the notes were left

rendered it very difficult for Mr. Godwin-Austen, who edited the

book, to do full justice to Forbes work. The divisions and mea-
surements made by Forbes have been adopted with very little

alteration in the present Memoir. Later observers have some-

times grouped the beds differently ; but this grouping is so much a

matter of opinion, and there is such an entire absence of real breaks,

that until stronger evidence is brought forward it seems unnecessary

to depart from the classification and nomenclature adopted by
Edward Forbes.

The following brief summary of the views taken by some of

the able geologists who have written on the geology of the strata

under notice, may not be out of place here.

Professor Thomas Webster gave the earliest and perhaps the

best account of the Fluvio-marine series, founded on observa-

tions made in the years 1811-13, and contained in Sir Henry
Englefield's work on the Isle of Wight,§ published in 1816. In

those letters Professor Webster divided the section at Alum Bay
into Lower Freshwater, Upper Marine, and Upper Freshwater

* Sir H. C. Englefield. A description of the Principal Picturesque Beauties,

Antiquities, and Geological Pheuomeua of the Isle of Wight. With Additional

Observations on the Strata of thu Island, &c. by Thos. Webster. (London, 1810),

p. 22G.

f On the Occurrence of Cypris in a part of the Tertiary Freshwater Strata of the

Isle of Wight. Rep. Brit. Assoc, for 1846, Trans, of Sections, p. 56.

J Quart. Journ. Geol. Soc, vol. ix. p. 259.

§ The letters of Professor Webster are illustrated by large copperplate views of

cliffs and coast scenery which, for accuracy and spirited execution, have pcrhapi

never been surpassed as drawings illustrating geological phenomena.
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Formations ; and Headon Hill was considered to comprise a com-
plete section of the whole of the Fliivio-marine series. Although
the calcareous strata in the upper part of Headon Hill were
noticed, the limestones of other parts of the Island were referred

to some of the thick beds of Lower Headon limestone displayed

at Headon Hill, and all the marine shells of the Fluvio-marine

series to his " Upper Marine " formation, or the Middle Headon
beds of Professor Forbes. Hence the limestones of Gurnard
Bay, East and West Cowes, and Binstead were referred to the
" Lower Freshwater " formations, while the " blocks of calcareous

stone containing Limnsea lying on the top, in a detritus of blue

clay," seen along the shore eastward of the latter locality, as also

the limestones of Dodpits and Bembridge, were considered iden-

tical with those of the " Upper Freshwater " formation, or the

thick limestones which are displayed in the Upper Headon beds
at Headon Hill.

Mr. G. B. Sowerby visited Headon Hill in 1821 and inferred

that the Upper Marine formation had been deposited under
estuarine rather than under marine conditions, in consequence of

observing the occurrence together of shells of marine and fresh-

water genera."^

Professor Sedgwick, in a paper published in May 1822,t
referred all the strata exposed in the cliffs between Bembridge
Ledge and Ryde, between Ryde and Gurnard Bay, and also the

argillaceous beds between Yarmouth and Hamstead, to the
Lower Freshwater formation of Professor Webster; while the

oyster bed and marine marls overlying the Bembridge Limestone,
and the upper argillaceous beds of Hamstead, were regarded as

the equivalents of the Upper Marine formation of that author.

Professor Prestwich showed, J in 1846, that there were no
grounds for the supposition of a want of conformity between the

series in Alum Bay and that in Headon Hill, and expressed an
opinion that no well-marked divisions could be drawn there, as

proposed by Webster,§ inasmuch as marine shells of the Barton
clays re-appear among the overlying freshwater strata in White-
clifd Bay, and that the same freshwater species ranged through
nearly the whole thickness of the Headon Hill deposits; the
phenomena being such as might be purely local, the result of an
accidental irruption of brackish water into a freshwater area.

With respect to the age of the fluvio-marine series of the Isle

of Wight, and their synchronism with the deposits of the Paris
basin, Mr. Prestwich stated that he felt considerable hesitation in

hazarding an opinion ; but, guided by the circumstance that all

French and English geologists were agreed in referring the
Barton group to the Calcaire grossier, as also by the consideration

of the upward range of the Barton species, he was disposed to

* Ou the Geological Formatious of Headon Hill. . . , Aim. Phil., ser. 2
vol. ii. p. 216.

f On the Geology of the Isle oF Wight. Ann. PIuL, vol. xix. p. 32'J.

X Quart. Journ. Geol. Soc, vol. ii. pp. 223-259.

§ Lower freshwater Upper marine, Upper freshwater.
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consider the Headon Hill series as the upper portion of the

Barton group, and, as such, to refer the whole to the Calcairc

grossier.

In the autumn of 1846 Prof. Prestwich communicated a paper

" On the occurrence of Cypris in a part of the Tertiary Strata

of the Isle of Wight,"* to the Geological Section at the Meeting

of the British Association at Southampton.

The place from wliich these fossil C^ypridae were obtained was

the upper part of Hamstead Clift, near Yarmouth. The author

gives a section of the beds, which will be found to agree most

accurately with the description contained in the subsequent por-

tion of this Memoir, and notes the genera of the included shells,

adding " We have thus in the lower pari of the section a deposit

containing essentially freshwater testacea, becoming more mixed,

as we ascend, with shells frequenting estuaries. It is a

singular feature of this group, which I believe to form the upper

beds of the freshwater formation of the Isle of Wight, that a

large portion of the species occurring in it are new ; thus the

two characteristic fossils are a species of Potamides and a

Melania, neither of which do I find described. The Cypris also

is peculiar to this locality." From the passages here quoted it

will be seen that Professor Prestwich had the clue to the structure

of the Upper Tertiary series of the Isle of Wight, and that time

and opportunity were alone wanting to enable him to work out

details on which the Bembridge and Hamstead groups were shortly

afterwards shown by Forbes to be clearly separable from the

Headon series, with which they had continued to be confounded.

In 1853 Forbes publishedf an outline of the results of his

work in the Isle of Wight between the years 1848 and 1853. In

this paper he gave a new reading of the succession, and a revised

classification and nomenclature of the beds. This was followed

in 1856 by his posthumous memoir "On the Tertiary Fluvio-

marine Formation of the Isle of Wight,"t and in 1862 by the

first edition of the present Memoir.

The only subsequent criticism tending in any way to contra-

dict the work of Forbes was contained in a paper by Prof. Judd.§

This author maintained the correlation of the Headon Beds

at Headon Hill with those of Totland and Colwell Bays to be

erroneous and stated that " the strata exposed at the base of

Headon Hill are not, as supposed by previous observers, a mere

repetition, through an anticlinal fold, of the beds seen in Colwell

and Totland Bays, but are on a distinct and lower horizon than

the latter. These Headon-Hill beds are also foimd to contain a

different assemblage of fossils from that which characterizes the

Colwell and Totland Bay beds." Prof. Judd also proposed a new
classification of the Oligocene Beds, in which they were divided

* Report Brit. Assoc, for 1846, p. 56 (^Candona Forbesii, T. R. J. in Prof. Prest-

•wich's Collection).

f Quart, .lourn. Geol. Soc, vol. ix. p. 259.

j Memoirs of the Geological Survey.

§ Quart. Jtmrn. Geol. Soc, vol. xxxvi. p. 137. (1880.)
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into Headon Group (cstuarine), Brockenhurst Series (marine), and

Benibridge Group (estuarine).

Subsequently Messrs. Keeping and Tawney maintained that the

correlation of the marine beds of FTeadon Hill and CoKvell Bay
made by Forbes and the Survey was correct, and that the faunas

at the two spots were practically identical, the slight variations

being accounted for by the somewhat different conditions under

which the beds were deposited.^

Forbes' correlation is followed in this Memoir, for though there

are some minor points on which Prof Judd's criticisms are uo

doubt just, yet with regard to the main difference the recent re-

examination of the Island and mapping of the beds on the scale

of 6 inches to the mile have not supported Prof. Judd's contention,

but rather shown that Forbes' correlation must still be accepted.

As already observed, the subdivision and grouping of the beds

in such a variable series of strata are, in the absence of any real

breaks, so entirely a matter of convenience, that without stronger

evidence it would be most unadvisable to upset the established

nomenclature, and introduce a new mode of grouping, founded on
that adopted in other districts. Here also the original nomencla-

ture and grouping used by Forbes have been adopted.

The principal alteration in this new edition of the Memoir is

in the use of the term Oligocene for the whole of the Fluvio-

marine beds formerly known partly as Upper Eocene and partly

as Middle Eocene.t This term is universally adopted on the

continent, and the change of conditions at the base of the Fluvio-

marine series is so marked in the Isle of Wight, that the division

of our Lower Tei'tiary Beds into two, instead of into three

series, and the acceptation of the Headon Beds as the base of the

upper group is very convenient. Of course the rarity of fossils

in the underlying Headon Hill Sands leaves it still somewhat
uncertain to which group they should belong, but the marked
change of lithological character at the base of the overlying

beds, and the fact, recorded by Forbes, that the Sands contain

marine fossils of Barton species, is certainly in favour of their

being grouped with the Barton Clay.

Table of the Oligocene Beds of the Isle of Wight.

Feet.
Hamstead Series - - - _ about 260
Bembridge Marls - - - - „ 100

„ Limestone - - - „ 10
Osborne Series - - - - ,, 100
Upper Headon Series - - -

"]

Middle Headon Series (marine) - - > „ 150
Lower Headon Series - -

-J

Total ... 620

* Quart. Journ. Geol, Soc, vol. xxxvii. p. 85. (1881.)

f Lyell referred the highest portion to the Miocene.
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Owing to the high dip and absence ofany topographical feature,

it has been found impossible to separate the Osborne from the

Headon Series on the Map. These two series are therefore shown
by a single colour, though described separately in this Memoir,

Headon Beds.

This series, as a whole, consists of a mass of beds of fresh-

water, estuarine, and marine origin, the total thickness of which

varies from 147 feet at Headon Hill to 212 feet at WhiteclifF

Bay. It is only at the western extremity of the Island, between

the river Yar and the sea, that the Headon series covers an

extensive area, elsewhere it is comprised in a narrow belt of

land, between the Headon Hill Sands and the Osborne Series.

These beds are best displayed at Headon Hill, in Totland and

Colwell Bays, and in Whitecliff Bay. There is also a small

section of the upper portion—now almost entirely overgrown or

hidded by the sea-wall—on the coast close to Norris Castle and

Osborne.

The Fluvio-marine formation, which extends over the northern

portion of the Island, forms an undulating tract of country, the

scenery of which presents a marked difference to that of the more
open district covered by the Cretaceous rocks on the south, owing

to the greater abundance of woods with which the surface is in

many places covered. The land situated on the limestones is of

a more fertile description than that based upon the clays or sands,

but over a considerable part of the Island mapped as Fluvio-marine

there is a thick deposit of flint gravel spread over the surface,

which conceals the underlying strata, and causes the agricultural

nature of the soil to bear no relation whatever to the rocks

beneath. From the highly inclined position of the beds in the

neighbourhood of the Chalk, the lower members of the formation

are comprised, for the most part, within comparatively narrow

limits, and the chief portion of the superficial area occupied by
the Fluvio-marine series consists of the upper members of that

group. The thick beds of limestone in this formation thin out

towards the north, and nearly disappear in an easterly direction.

The Headon Series was subdivided by Edward Forbes into :

—

JJ fjjp^evmost inavhi \fith. Cerifhium lapidian?
Lipper ^Upper Headon freshwater and brackish beds.

2. Middle ; Headon intermarine.

3. Lower Headon fresh and brackish-water beds.

The following sections, measured during the original survey

of the Island, will give a good idea of the nature and fossils of

these beds. It must not be Ibrgotten, lioweAcr, that each of the

minor divisions is extremely variable, and many of them are

found to die out or entirely change their character in short

listances.
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Section of the Headon Series of Headon Hill, measured hy Edward
Forbes in October 1852 (lantli afeio Corrections made in 1888.)

Upper Headon
Beds,

46 ft. 7 ins.

Middle Headon
Beds,

33i ft.

- 1

2

2

3

fBlue and yellow clays and marls, passing
into grey laminated clays with crushed
Paludina lenta and Potamomya gre-

garia - - - - .

Variegated clays with Potamomya, espe-

cially in the lower part. A C-inch

hand of ironstone with Paludina occurs

in the centre of the hed. Serpula

Brown and green clays. Potamomya,
Paludina lenta, Melanopsisfusiformis

-

Limestone, carbonaceous at the top j

details :

—

Carbonaceous
Sandy, with crushed Ldmncea

longiscata and Planorbis
euomphalus

Full of fine shells ; Ldmncea
longiscata, Planorbis euom-
phalus, P. lens, P. obtusus,

P. rotundatus, P. platy-

stomus, Paludina, &c.
Rubbly, with Planorbis euom-
phahis - . -

Bluish and purplish clays, passing into

Limestone. Melanopsis carinata,

Limncea longiscata, Planorbis platy-

stoma, P. obtusus, Bulimus politus

Limestone, compact in places, with many
shells and lines of nodular concretions

in places. >Shells as in the limestone

above-----
Greenish-white compact sands, carbo-

naceous at the base. Serjmla tenuis -

Blue clays and sands, crowded with
univalve shells. Cerithium ventri-

cosum, C. concavum, C.pseudo-cinctum,

Cyrena obovata, Ostrea, Natica. The
shells are much broken at the lower

part (at 2 feet down) and larger than
further northward - . -

Yellow sand, with bands of lignite and
clay. Cerithium concavum

Blue-gi'een clay with lignite. Fossils

few :

—

Cyrena obovata, scattered Ostrea

Limestone. Planorbis euomphalus,

lAmnaa longiscata - . .

'Blue, green, and brown sandy clay,

with oyster-beds at about 5 feet

from the top. A few fossils in

blue clay above ; fossils mostly in

the middle and lower part. Occa-
sional flint pebbles. Ostrea,

Cyrena obovata, Cytherea ineras-

sata, Nucula, Natica depressa,

Melania, Fusus, small species. The
oysters in this bed are smaller

and fewer than at Colwell Bay

;

the other marine shells are also

fewer - - - -

Ft. In.

15

3 3

3 4

J> 8

5

10

2

3 3

2

2

1
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Lower Headon
Beds,m h.

t»<

I L

fSand, clay, and lij^nite; with

I

bands full of bivalves and scat-

I
tered univalves. Cyrena
obovata, Cerithium ventricosum,

C. concavum, C. pseudo-cinctum,
Neritina concava, Melanopsis

fusiformis ...
Cream-coloured limestone in one bed.

Limncea longiscaia, Planorbis euom-
phalus, P. lens ? This corresponds
Avith the limestone of How Ledge

Sand, clay, and lignite, with seeds. At
the bottom 2 feet 9 inches of strong
carbonaceous bands with seeds and
univalves. Carpolithes, Melania

Limestone with shells (much broken)
])robably brackish water ? himncBa
longiscata, Nematura - - -

Green clays ; fossils few or none
Zones of lignite and sand
Ferruginous bands, alternating with

clays full of Paludina

Pale sands with bands of lignite

Cyrena pulchka Bed.—Green clays,

carbonaceous at the base. Cyrena
pulchra, Potamomya, Limncea

Limestone, very shelly in the middle,

and divided into two beds by a clayey

parting. Limncea longiscata, L. cm-
data, Planorbis euomphalus, fragments
of Paludina - - . -

<^ Green clays with purplish streaks (from
this clay to the base of the Headon
Series the beds vary very much at

different places; . - .

Sandy limestone, very shelly and ferru-

ginous at the base. Shells crushed -

White and yellow sand, with a car-

bonaceous band at the top
*Blue clay with shells ; becomes sandy

below. Potamomya, Cerithium

Sandy limestone, passing upwards into

sand. Planorbis euomphalus, Limncea
longiscata (shells much broken)

Strong band of ironstone 2 inches to

Cyrena cycladiformis Bed.—Sandy
green clays, Potamomya, Cyrena
cycladiformis, Cerithium elegans, C.

duplex ....
White sands with harder bands -

Green clays with a thin ferruginous

band 1 inch thick at the base. No
fossils? - - . .

Ft. In.

L Total

fBright yellow sands, with white sand,

Headon Hill Sands •( forming lenticular patches in yellow

[ sand - - - - -

10

3

20

1
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Lower Headori
Beds.

3
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Middle Headon
Beds, 30 feet

4 inches.

Rather compact pale greenish-yellow sand,

without fossils - - -
_

-

Verdigi'is-green clayey beds, abounding in

Cyrena obovata, Ostrea, Melania muri-

cata, Cerithium concavum, Naiica -

Band of ferruginous concretions, often cal-

careous internally. Small Nematura or

Hydrobia, Neritina (rare), Cerithium

jjseudo-cinctum, Melania muricata, Cyrena

obovata, Modiola, Ostrea (rare) 3 inches to

Bluish-green clays, often very fossiliferous.

Cyrena at the top of the bed, and Ostrea

in lenticular patches in the lower part,

which becomes blacker and contains cal-

careous nodules. Cyrena obovata, Mytilus

affinis, Cerithium pseudo-cinctum, Neritina

3 feet to

Lignite and clay; sand in places. Nume-
rous bands of Potamomya near the base.

Cerithium pseudo-cinctum, Neritina, Mela-

nojjsis . _ - - -

'* Venus Bed." Brownish clay full of

marine shells. Bank of oysters varying

in thickness in different places. Ostrea

velata, Cytherea incrassata, Corbula

cuspidata, Cerithium, pseudo-cinctum, Fusus,

Murex, Voluta spinosa, Cancellaria, 2 sp.,

Pleurotoma, 2 si).,Nucula headonensis, Area,

Natica, 3 sp., Bulla, 2 sp., Tellina, 2 sp.

(The Oyster Bed rises a little (15 feet)

south of Linstone Chine) - - -

Very variable alternations of blue and red

clays and yellow and white sands, becoming
fossiliferous, especially near the base, and
with a ferruginous band 4^ inches thick in

the centre. Ostrea, Melania muricata,

Cerithium pseudo-cinctum, &c.
" Neritina Bed." Dark-blue sandy clay,

with two well-marked bands of Cyrena.

Cyrena obovata, Cerithium, 3 sp., Neritina

concava, Melanopsis fusiformis, Nematura,

Chara . . . - -

"Whitish sandy clay with crushed Limneea

Limestone. Limneea longiscata, L. pyrami-

dalis, L. gibbosula, L. minima, Planorbis

euomphalus, P. rotundatus, P. obtusus ?, P.

platystoma, P. lens, Paludina (rare), Chara.

(This limestone forms How Ledge)

Whitish and grey calcareous clay, passing

into Limestone with thick bands of crushed

Limnaa and lignite near the top and scat-

tered Paludina below. Turtle bones

Blue soft sandy clay, with bands of Paludina,

small black seeds, and Unio Solandri

Pur])]ish-grey carbonaceous laminae with

oblique root like markings. Bands of

Paludina, Melania, Cyrena, Unio, Seeds -

Brown, red, and grey clays and sands, with

scams of Paludina. Paler sands below
Sand, abounding with small shells above, and

with a concretionaiy liand at the base.

Helix labyrinthica, Achatina costelluta,

lAmntea pyramidalis, L. caudata, h.

Ft. In.

2

3

1

6

2

9

6

2 4
2 3

2

4
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longiscata, L. mixta ?, Ij. fusiformis, L.
tumida ?, Planorbis rotundatus, P. lens, P.
obtusus, Melanopsis brevis, Melania, Palu-
dina lenta, Cyrena cycladiformis?, C.
obovata, Chara - - . .

Bed partly concretionary, partly sandy with
lenticular masses of broken Potamomya.
(Forms Warden Ledge) - - -

Lower Headon Pure white sand with bright yellow stripes.

Beds, 82 feet <( No fossils

4 inches. Blackish-grey sands with bands of Potamomya.

I
Seeds - . - . .

*Carbonaceous sand and clay, with bands of
Potamomya. A strong band of lignite at

the base. Seeds. Paludina scarce

Pale-green sandy clays . . _

Limestone, with Potamomya at the top.

Planorbis euomphalus, Limncea longiscata,

L.pyramdalis, L. sulcata - - .

Greenish and yellowish clay with lignite

2 fito

Imperfect Limneaan limestone
Pale-greeu marls, with roots in jjlaces and

occasional broken Limntsa and Paludina.
Melanopsis. (Numerous bands of Pota-
momya near the base) - _ _

Imperfect Limnaan limestone ; very soft, with
crushed shells - - . .

White and yellowish sand. No fossils

Hard greenish mai'l. Melanoiisis brevis, Pota-
momya, Serpula . - - -

Sands - - . _ .

Greenish marl and sandy clay with bands of
Potamomya -

. - .

Limestone with Limncea and Planorbis. Fer-

ruginous outside. Cyrena ? - -

Purple calcareous marl, with crushed shells -

Strong lignite band - - - .

Limnaean limestone - - . .

^Greenish clay and sand . . .

Headon Hill Sands (pale grey sand)

Ft. In.

2 6

3 6

8

4

2 6

2 6

1 6

3
6

14

1

2

1

1 3

6

Total 153 2

Ft.
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Lower Headon
Beds.

Ft. In.

Hard irregular band of sandy marl ; green

and brown and containing ferruginous

patches - - - - 2 to 4

J Impure limestone, with an undulating irregu-

' lar surface - - - - -06
Pale-green marly sand or sandy marl 4 in. to 6

Light-grey sand, with occasional bright ferru-

ginous stains in lines and patches. Pota-

momya at the base - - - - 1 6

Verdigris-green marls and clays, with occa-

sional Paludina and lines of Potamomya in

the lower 6 inches - - - - 5

Limestone (second ledge of the Chine).

Potamomya at the top, Limnaa, Planorbis.

6 inches to 8

Light-grey sands, becoming ferruginous to-

wards the bottom - - -13 to 16
Line of lignite 1 inch. Hard band of variable

thickness 1 inch. Imperfect limestone

with Limncea, Planorbis, Paludina (Lignite

sometimes disappearing) 3 inches - - 9

Light-green clay weathering brown and be-

coming harder and concretionary at the

base 4h, feet and sands, clays and marls at

the upper 3 feet - - - - 7 6

The detailed sections ojiven above will show how thin and

variable are the minor divisions which go to make up the Headoii

Beds at the western end of the Island. This variabihty largely

accoimts for the difficulty that is sometimes felt in correlating

the beds at Keadon Hill with those in Col well Bay. But if

instead of attempting to compare isolated sections, certain marked

beds are followed continuously through the cliff, the connexion

becomes much clearer.*

So many geologists visit this part of the Island that it will be

useful to add a few notes which may assist in the tracing of the

beds, and in the identification of the principal fossiliferous zones

where the connexion is hidden by landslips.

To obtain a general idea of the structure of the beds, it will

be desirable first to examine the cliff from a boat at a distance of

half or three-quarters of a mile off Totland, though a very good

view may be obtained from the end of Totland Pier. By thus

first examining the cliff from a distance, one is enabled to re-

cognise the true structure of the Oligocene Beds, and is not so

liable to be misled by changes in the direction of the coast, or by
landslips—both fertile sources of error in estimating the relative

position or dip of beds in these soft deposits.

Examined this way, the coast section shows that there is a high

nortlierly dip at the west end of Headon Hill, where the cliff runs

north and south, but that directly the trend of the coast changes so

that the cliff runs [)arallel to the axis of elevation, the dip apparently

* A valuable horizontal section will be found in the paper by Messrs. Keeping and
Tawney, " On the Ueds at Headon Hill and Colwell Bay." Quart. Journ, GeoL
Soc, vol. xxxvii. (1881) p. 85,
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disappears. Another curvature of the C'^ast, commencing near

Widdick Chine, again shows the true northerly dip, bat the angle

is much lower, the distance from the line o£ greatest disturbance

being greater. From this point thei'e is a northward dip, till the

Headon Beds sink beneatli the sea-level a short distance north of

the Cliff End Hatterv. There may be indications of a very slight

anticline near the Totland Bay Hotel, but it seems scarcely more
than a flattening of the beds for a short distance.

When we attempt to trace the beds on the ground, the landslips

at Headon Hill make it impossible to follow most of the horizons

continuously. However, the thick limestone which forms so bold

a feature all through the hill enables us to identify the beds above

and below it.

Commencing with the base, the Headon Hill Sands (the glass

sands) can now only be traced for about 5 chains north of the Alum
Bay Pier, though formerly they could be seen a short distance

further. The extensive working of this sand in old times has

much to do with the tumbled and obscure character of this part

of the section.

Then for a mile the foreshore is entirely occupied by fallen blocks

and landslips and the sands are invisible. It is probable that they

have really sunk beneath the sea-level for part of the distance, for

the higher beds also apparently sink slightly in the middle of the

hill, where the distance from the line of disturbance is rather

greater than at either end.

At the east end of the landslip and 8 chains south-west of the

boat-house at Widdick Chine, the base of the Headon Beds is again

visible. The following section was measured at this point imme-
diately above the beach in May of the prei^nt year (1888) :

—

Feet.
Lower Headon I ^,

Beds, r^^y-

Headon Hill

Sands.

fBlack carbonaceous sana and brown sand - 9

I
Buff sand and clay - - - - 1

<; Buff sand ..... 2

[_Fine white glass sand J ^ ^ I - 7

21

A similar section was seen by Prof Forbes and H, W. Bristow

when the original survey was made, and the junction of the

Headon Hill Sands with the Lower Headon Beds was clearly laid

open for examination.

As Professor Judd had questioned the accuracy of the correla-

tion of the sands seen at the base of the cliff with the glass sands

at the other end of the hill, a boring was made to a depth of 9

feet below the beach level. The buff sand in the upper part

might have been referred to either division, for the upper j)art of

the Headon Hill Sands is generally stained for a depth of several

feet. But the underlying jjure white sands are so unlike any-

thing found in the Headon Beds, that it was not thought neces-

sary to carry the boring deeper, especially as the amount of water
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Fig. 36.

Vertical Section of the Beds at the North-East Corner of Headon

Hill. {Scale, 8 feet to the inch.)

(Reproduced, by permission, from the Quart. Journ, Geol.

Soc, vol. xxxvii. (1881), p. 91.)
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seen.

Part of thick Limrusa limestone. LimncBafusiformis, &c.

Laminated greenish clay, with broken Paludina.

Whity-brown to buff sands, with layers of li^nitic matter.

Greyer sands below
I Palwdinalenta.

Lignite.
Vicarya concava, Marginella vit-

tata,NerUina concava, Melania
murieata, &c.

Limncea limestone soft and crumbling, with a thin lignite attop.
Verdigris-green clay, with rootlets.

iM)i««a-limestones.

Greenish-grey clays,

ventricosum bed with

x^c^-

m

.hl

stiff green clays with conchoidal fracture in drying.
Ovster-bed towards the base.

CFusus labiatus, Mel.fasciataM, muri-

Pi<,v ViPPrM-niiif? o^rpvpi- '
^"^'^' -^«»*»^«' aperta, Cer. variahile.

Clay, becoming gie>er^ ^ pseudocinctum, Ostrea velata,
Mytihis affinis, Corbicula obovata,
Lucina colvellensis.

below. Fossils.

Alternating grey and ochry clays.

fCyth. incrassafa, Mactra fasti'
giata. Mya angtistata. Cor-
bieula obovata, Nucula lissa,

N. headonensis. Trig, deltoi-
dea, Fusus labiatus, Canccll.
clongata, Melanopsis fusi-
forniis. Valuta spinosa, Vic.
concava, Natica Studeri.

Thin grey sandy clays, weathering brown.

" Venus-hed," richest por-

tion, contains scattered
flints, brown sandy clay
becoming green clay and
sand below. Fossils.

Cytherea incrassata, &c. scattered thi-oughout.

Mya angtistata, especially near base.

Chocolate-brown or f Trig, deltoidea. Cer. pseudocinctum,
blackish sands. I Natica labellata, Melan. fusiformis.

Trigonocxlia-hed,

Blackish-brown sands, Neritina bed
{V,rrc.'i£''

.•> Very still tenacious clay.

iiwj«(®a-limestone, " How-Ledge lime- ( L. longiscaia,fusi'
stone." I formis, &c.

Whity-brown or yellow sands and sand-rock, with layers of
Paludina and Pofamomya.

;P'Wv\^Vn|
[The base concealed by tumble and undercliS.]
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met with would have necessitated the use of lining tubes if it were
to be continued. North of this point the dip quickly carries the

base of the Headon Beds below the sea level.

Returning to the western end of Hciidon Hill we find a thick

limestone forming the top of the cliff. The position of this lime-

stone is close to the base of the Upper Headon Beds, and it over-

lies a series of marine clays and sands full of Cerithium, Ostrea,

and Cythcrca. These marine beds belong to the Middle Headon
Series, but unfortunately they are not at the present time clearly

exposed, except at the two ends of the Hill.

From this point the marine beds are almost entirely hidden by
landslips for about a mile but the limestone can be followed, and
in a similar position below it at the north-eastern end of the hill

the marine beds again occur. Part of these can be well examined
at the present time, though they are not easy to find unless one
has first identified the thick Limn£ean limestone.

Messrs. Keeping and Tawney give a carefully measured section

at this point, which is here reproduced. Fig. 36 {see page 136).

The base of the thick Upper Headon Limnasan limestone at
the point where it leaves the coast is about 120 feet above the
sea, and at the north-eastern end of the Headon Hill outlier it

has fallen to about 110 feet. Crossing the small valley which
divides Headon Hill from a lower hill nearer Middleton, we find

the thick limestone at a height of 130 feet. From this point it

falls in less than a quarter of a mile to about 110 feet. Then
it flattens for another quarter of a mile, and remains at the
same level at the northern extremity of the outlier near Amos
Hill.

Returning to the coast we find the Oyster Beds in the marine
Middle Headon Beds about 95 feet above the sea at the point
where the cliff becomes low near Widdick Chine. Half a mile
to the north-east there is a small hill on the northern side of
Weston Chine which just reaches 100 feet. The upper part of
this hill is occupied by a brick-yard, and 7 feet down in the clay,

i.e., at about 93 feet, the Oyster Bed is again found. It is full of
fossils, but they are not well preserved ; the species noted were
Ostrea velata, Cythcrea incrassata, and Buccimun lahiatum.
Thus the same flattening of the beds for a short distance occurs
here which we have already noticed in the limestone.

Still further inland, to the north-east, the Oyster Bed is ao-ain

met with in a large brick-yard near Amos Cottage. Here the
height is about GO feet. In this brick-yard the fossils are all in
the state of casts, and only Ostrea velata and Cythercn incrassata

could be determined.

Returning to Totland Bay, we find the dip to become hio-her

and the marine beds again to strike the cliff" a ie^^ chains north
of the Coast Guard station, at a height of about 80 feet. From
this point these beds can be followed continuously, exccj't in the
parts under Warden Battery, and over short distances where the

face of the cliff is obscured by talus. A few yards north of How
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Ledge the base of the marine beds falls to the level of the beach,

and from this point nearly to Linstonc Chine continuous sections

are generally exposed, for there is little talus, and the lower part

of the cliif is so full of fossils that it presents a vertical face.

The thickening o£ the Oyster Bed, and the way in which it cuts

into the underlying clay full of Cytherea, are very noticeable in

this part of the cliff.

We have now reached the section which all geologists visit, and

from which the majority of the marine Headou fossils have been

obtained. It may therefore be well to stop for a moment to point

out that even this most ])urely marine i)ortion of the Headon

series is full of freshwater shells. A few minutes search is sure to

yield several specimens of Limncea and Cyrena mixed with the

Oysters. The underlying clay full of Cytherea is more thoroughly

marine, but it also contains a good many valves of Cyrena.

-However there is a decided and essential difference between these

marine beds with drifted freshwater shells, and the beds full of

Potamomya, Melania, and Potamides, which lie above and below

them. These fossils probably point lo deposition in brackish-water

lagoons and not in the open sea. Like all accumulations formed

in such conditions, therefore they contain abundance of individuals

belonging to very few species, instead of a wonderfully varied

molluscan fauna like that of the Middle Headon Beds.

The How Ledge limestone, which underlies the marine bed, is

another well-marked horizon. This stone is a band, from 3 to

5 feet thick, of freshwater rather tufaceous limestone full of well

preseived Liinncea and Planorbis, belonging to many species. The
perfect preservation of the fossils, the softness of the matrix,

and the ease with which the bed can be examined, render this

the favourite bed from which to obtain these shells. The rock is

always visible between How Ledge and Warden Point, and can

be traced continuously southward to the Coast Guard Station.

Here it passes inland, but Messrs. Keeping and Tawney identify

it with the Limniean limestone at the top of the Lower Headon
Beds at the north-eastern end of Headon Hill (see section p. 136).

A section of the lower part of the cliff near Colwell Chine, given

at p. 242, shows the small reversed or overthrust faults developed

in this limestone by lateral pressure connected with the formation

of the great uniclinal fold of the Isle of Wight.

A short distance below the How Ledge limestone is a mass of

calcareous concretionary sandstone and sand, forming Warden
Ledge. This sand is traceable at intervals for about a mile.

South of Warden Ledge other thin limestones form a minor ledge

on the foreshore. These limestones, full of Chara and Limnaa^

can be traced nearly to Widdick Chine.

The sections of the Headon Beds near Cliff End are, un-

fortunately, somewhat obscure at present (1889), and the thinning

out of the thick U[)per Headon limestone renders it difficult to

trace the noithwurd limit of tlie Headon Beds. Messrs. Keeping

and Tawney identify the thick limestone of Headon Hill with a bed
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1 foot 8 inches thick at Cliff End.* This correlation is probably

correct, but it has been found impossible to connect the beds by-

mapping.

Inland sectitms of the Headon Beds are rare—at least sections

which yield any evidence of definite horizons seldom occur. A
very fossiliferous section is exposed in a miniature chine, cut

between the north-east corner of Freshwater (All Saints) Church-
yard and the marsh. A good deal of gravel has slipped over the

beds, which are only clear at the bottom of the channel, so that

it was impossible to obtain any measurements. The principal

fossiliferous bed consists of a mass of shells in a slightly hardened

sandy matrix. The species collected in 1887 were Planorbis

ohtusus, NeritiiKt concava, Nematura parvula. Melanin muricata,

Melanopsis subjusiformis, Limnceu longiscata"^ Hydrohia Chasteli,

Cerithium elegans, Cyrena obovata, Cyrena deperdita, Serpuliiy

Chara. The specimens of Nerithia are particularly fine, being

unusually large, and with the colour well preserved.

Another manuscript list of fossils from " Wheatlow Brook, near

Freshwater Church " (apparently the same locality), gives Ancil-

laria buccinoidcs, Cerithium concuvum, C. clcgans, C. mutabile,

Melanopsis fusiformis, M. carinata, Naticu depressa, Ncrita aperta^

Neritina concava, Paludina lentu, Cyrena obovata. These fossils

were collected aboul 1852.t In both cases the beds seem to

belong to the base of the Middle Headon Beds—the " Neritina

Bed " of the coast section.

The well at Golden Hill Fort must have penetrated almost the

entire thickness of the Headon Beds, but unfortunately the record

of this well has been kept in such a way as to render it almost

useless for geological purposes. The section will be found in the

Appendix.

Besides those mentioned, there were several temporary sections

near Freshwater, showing clays with Potaniomya and Paludina.

A well at Poundgreen, 7 chains north-east of the cross-roads,

seems to have reached the Headon Hill Sands. It showed :

—

Lower Headon J Green clay with Paludina and Potamomya.
Beds. \ Black clay with crushed Planorbis.

Sand.

The thickness of the beds could not be ascertained.

Crossing the Yar, the old marl pits near the Yarmouth road

are in green clay, with Potamomya,—probably Lower Headon, but

no section is now visible. East of these pits the dip becomes high,

and there are no exposures for three miles.

Near Little Chessell the beds again flatten somewhat, and
sections of the shelly Middle Headon Series can be seen extending

for several chains along the stream course about a quarter of a

* Op. cit., p. 90.

\ I cannot learn definitely who supplied this list or who collected or determined
these fossils (though Mr. Bristow thinks it was the late Mr. W. H. Baily), and am
unable to find any place named Wheatlow Brook, near Freshwater.—C. R.
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mile north-east of the farm. Here the following species were

collected by J. Ehodes, the fossil collector of the Survey :

—

Chara.

Cyrena obovata.

Cytlierea incrassata.

Tellina, sp.

Ancillaria buccinoides.

Buccinum labiatum.

Ceritbium elegans.

Hydrobia, sp, (young).
Melania muricata.

Melanopsis subfusiformis.

Natica labellata.

Nematura parvula.

Neritina concava.

Pleurotoma headonensis.

The Ceritliium is very abundant, in a shelly sand, and there is

also a bed of clay full of Cytlierea, but it is difficult to make out

the true succession.

Further north, about 8 chains south of Eades Farm, a ditch

section shows clay full of Potaniomya grcgaria. On the opposite

side of the stream fossils are ploughed up abundantly in the

fields. Those collected by J. Rhodes were Cyrena deperdita,

C. ohovata, Hydrobia Chasteli, Melanopsis carinata, Melania

muricata, Neritina concava, Nematura parvula, and Planorbis.

There is nothing among these to show to what part of the Headon

Series this shelly clay belongs.

From Newbridge eastward to the Medina, the beds are nearly

vertical. Not a single section of the Headon Series is now
visible there.

At Newport, though the beds cannot be examined at the surface,

the whole thickness of the Upper and Middle Headon strata

seems to have been penetrated in a well at Messrs. Mew and

Company's Brewery {see Appendix, p. 305). It is not easy to fix

the boundary between the Osborne and the Headon Beds, but

taking it as occurring at 259 feet from the surface, we have thick-

ness of 189 feet down to the sand which yielded water. Of the

189 feet of Headon Beds, at least 82 feet should be referred to

the Upper Headon, and the remainder to the marine Middle

Headon. Any attempt to correlate the minor subdivisions

would be unsafe, for the samples preserved were small, and the

thickness of the different beds appears to have been greatly

increased by lateral pressure. Within a few hundred yards of

this well lies the area of sharpest folding.

At West Cowes another well has been sunk to supply the town

{see Appendix, p. 313). Here again the boundary between the

Osborne and the Headon Series is very difficult to fix, but it

seems to lie about 268 feet from the surface. At 365 feet, i.e.,

97 feet below the top of the Headon Series, the shelly " Venus

Bed," commences, and from a sample of clay brought up from that

depth the following species were obtained:

—

Cytlierea incrassata,

Cyrena, sp., Buccinum lahiatum, Natica. labellata, Nematura.

parvula, and an otolith of fish. From 375 feet a sample of green

clay contained Natica and indeterminable shell fragments. From

the spoil heap at the well a considerable number of species were

obtained, and though the exact depth from which ihey came could

not be fixed, they certainly belong to the clays at about 41-1 feet.

The species collected Avcrc :—



Cardita simplex.

Cytherea incrassata.

Corbula cuspidata.

pisum.

Cyrena deperdita.

obovata.

Ostrea ventilabriim.
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Buccinum labiatum.

Bulla, sp.

Cancellaria elongata.

Cerithium elegans.

Natica labellata.

Pleurotoma plebia.

Rostellaria, sp.

Voluta geminata.

The occurrence of Cardita simplex and Voluta geminata is inter-

esting, for these are Brockenhurst species previously rare or un-
recorded from the Isle of Wight. Both are abundant in this well.

Between 420 and 434 feet grey shelly sand with Natica,

Pleurotoma, Nematura, Potamomya, Cyrena, and Planorhis occurs,

so the Middle Headon Beds seem to be at least 113 feet thick.

This thickness is much greater than at the west end of the island

but agrees very well with the WhiteclifF Bay section. The increase

of thickness of the marine beds is apparently due to the incoming

of the Brockenhurst beds, which are absent towards the west.

Below the sand the boring penetrated 3 feet into clay, in which
no fossils were observed. This clay ought perhaps to be referred

to the Lower Headon Series, for the occurrence of Potamomya
and Planorhis in the bed above seems to indicate a change of

conditions at this point, but unfortunately the boring v/as carried

no deeper.

Another well, at Woodvale {see Appendix, p. 315), a short

distance from the last section, penetrates about 13 feet into the

Middle Headon Beds, with Potamomya. gregaria, Cyrena. obovata,

Ostrea, Melania, muricata, Cerithium conca.vum, C. trizonatum ?

The beds seem to correspond with those seen on the foreshore at

Osborne.

The Headon Beds reap;)ear for a short distance at the extreme
northern point of the Isitmd, brought up by a local undulation

connected with the rise of the beds on the north side of the Isle of

Wight syncline. During the progress of the first Survey of the

Island these beds were well seen at the foot of the cliff near
Osborne and Norris Castle. But now the building of the sea

walls and the erection of groynes has almost entirely hidden the

sections, though abundance of Cerithium conca.vum can still be
found on the beach. The following description of the beds is

entirely taken from the first edition of this Memoir :

—

Due north of East Cowes, a little round the first Point, light-

green and red sandy clays, with bands of compressed Melania
costata and bivalves, forming a shell-marl, have slipped from a

higher level on to the shore, and Paludina lenta, Cyrena ohovata,

Potamides {Ccrithiimi) concavum, often in a silicified condition,

lie scattered in great profusion on the beach.

Immediately under these, apparently, and seen also on the

shore, are 1 to 2 feet of greenish-grey clays, with occasional sandy
laminse, and numerous bands of Potamomya sparingly mingled with
Paludina. lenta, Cyrena. ohovata, and an occasional C. jnilchra.

Bands of crushed Paludina lenta occur lower down, succeeded
by bands of Melanoysis, with remains of Fish (scales, vertebra3,
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and teeth). Green sandy clays follow, Avith thin pyrltised bands

of shells, a band of LimncBo. longiscata and smaller subordinate

layers of Potamomua.
Here the beds undulate, and towards the point above Norris

lower beds make their appearance. West of the Point green

clays are seen at the base of the cliff 4 inches thick, under a

2-inch band of clay-ironstone. These clays contain Melania

tvrritissima % and a black Cypris. Upon the clay-ironstone lies a

band of Cyrcna jmlclira followed by greenish clay 1 foot thick,

full of Cyrena ohovata, occasionally with the valves in contact, and

most numerous towards the upper part. Three feet beneath the

ironstone another similar band occurs, separated from the first by

green clays, with five or six bands of Potanwmya. Belovr the

second band of ironstone green clays, with Oysters succeed,

a!?sociated with Cyrena pulchra, C. obovata, Cc7'ithium, &c.

On the shore, about 50 yards westward from the wall of Norris,

pyritiferous bands of Potamomya underlie the green clay with

oysters, and the section may be there continued as follows :

—

Ft. In.

Green sandy clays, with an oyster-band 2 inches thick - - 1 6

Grey sands, fossiliferous in the upper part, where they are also

laminated, and passing into ferruginous grit - - -26
Light-greyish clayey sands, with 2 inches of Potamomya in the

upper part - - - - - - -4
Beds not seen - - - - - - 3 or 4

Greenish sands, with Melania muricata and Potamomya

Greenish clay, with a few Potamomya - - - - 1

Consolidated and partly pyritised bands of Potomomya, between

which are layers of greenish sandy clay full of Chara, fish-scales,

and Melania muricata in jjatches - - - - - 5

Light-green sandy clay, with comminuted Cyrena -

North of Norris, by the sea-wall, the beds on the shore at the

Point are crowded Avith Cyrena ohovata and Potamldes ; Cyrena

j)vlchra and oysters being somewhat scarce.

The shells ah-eady noticed as being so plentiful on the beach

nearer East CoAves are probably derived from these beds, which

are most likely lower than those Avith consolidated bands described

in the preceding section. Opposite the Point they are probably

covered by the sea. Hence to the wall separating the Royal

o-rounds from those of Norris the strata are concealed ; but on

the shore opposite the latter, sands Avith Potamides, Cyrena, and

Oysters, again appear.

East of Cowes and Newport there are no sections of the

Headon Beds till Whiteclifi" Bay is reached. However the trial

borings Nos. 116, ll7, and 118, about two miles east of NcAvport,

indicated freshwater beds belonging to the Headon Series, though

they yielded no characteristic fossils.

At Whitecliff Bay the Headon Beds are 212 feet thick, and

are divisible, as in other parts of the island, into three sections—
a middle marine, and an upper and a loAver freshwater and

estuarine.

The following section is that measured during the original

Survey, Avith som.e corrections and additions made in 1888 :

—
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Upper Headon
Beds, 58 feet.

Middle Headon
Beds, 12G feet.

Lower Headon
Beds, 28i feet.

Headon Beds in J^hitecliff Bay,

Grey, reddish, bluish and ash-ooloured Ft. In.

laminated clays. Layers of Potamomya
greyaria, with occasional Paludina lenta,

Melania 2 sp., Fish-scales, Serpula on the

Paludina and Potamomya - - -

Grey laminated clays. Unio, Cyrena ohovata

Sandy clay with calcareous concretions.

Limncea caudata, Chara IVrightii -

Ferruginous sands and calcareous hard bands.
Hydrobia, &c. -

Green clay, with Cyrena obovata - -\
Brown clay, without fossils - - - J

Yellow sand, without fossils

-

Marl and green clay with calcareous concre-

tions. Cyrena obovata, Limncea longiscata,

Planorbis euomphalus, pieces of wood
White sand \vith thin layers of whitish clay -

Alternations of carbonaceous clays and
greenish sands Cyrena obovata, Potamides,

{^ Chara Wrightii . . . .

'Green sandy loam, with a few casts of marine
shells. Psammobia compressa, Cytherea
incrassata, Cyrena - - - .

Blue sandy clay. Cytherea incrassata very
abundant at the top ; Ctrithium pseudo-
cinctum - . . - .

Stiff blue clay, full of fossils. Cytherea in-

crassata, Psammobia compressa, Cyrena
obovata, Fusus labiatus, Cancellarin elongata,

C. muricata, Natica labellata

Sand or sandy greenish clay weathering
brown. Ironstone nodules. Casts of

<{ marine shells - . . .

Brown sandy clay, often with nodules con-
taining marine shells and fish-remains.

Cardita deltoidea, &c. -

Brown clay, containing pieces of the under-
lying clay and flint-pebbles, and full of
marine shells. Ostrea, Modiola, Cardium,
Cardita deltoidea, Cytherea incrassata,

Calyptrcea, sp. Fusus, Voluta spinosa, V.
geminata, &c. (Messrs. Keeping and
Tawney record 62 species of mollusca from
this bed and compare it with the Brocken-
hurst zone of the New Forest) - - 2

Green freshwater marls, with seams of Pota-
momya plana, Planorbis, Limncea, &c.

Grey sandy clay - . - .

Hard ferruginous sandstone - - .

Pale-green clays, with seams of lignite, and
ironstone nodules. Paludina lenta, Limncea.

I Planorbis euomphalus, P. obtusus, &c.

I

Carbonaceous clay and lignite

I

Green clay, ferruginous at the base. No
1^ fossils observed - - - - 4

<;

12



144 GEOLOGY OF THE ISLE OF WIGHT.

to a Inrgc extent the admixture oF freshwater shells which is so

conspicuous at the west end of the Island. The tufaceous fresh-

water limestones have all died out, and most of the purely

freshwater beds seem to be largely replaced by beds of estuarine

origin. However, the occurrence of derivative frao-ments of the

underlying freshwater clays at the base of the marine beds, shows
that the thinning out of the lower series may be due to actual

erosion, and not to a replacement by contemporaneous beds of

marine origin. Messrs. Keeping and Tawney record the occurrence

of a similar line of erosion at the base of the Brockenhurst Beds
in the New Forest.

In Whitecliff Bay two principal horizons in the marine beds

yield most of the fossils. The lowest zone is about 30 feet from

the base of the Headon Series and the greater part of the fossils

are crowded into a seam a few inches thick. The most abundant

species are the Ostrea, Nucida, Gav
dita acuticosta, (Jytherea incrassata

(Fig. 37). Pleurotoma, and Valuta

spinosa.

The other bed is a shaly clay about

90 feet higher. This latter seems to

correspond with the " Venus Bed "

of Colwell Bay, and contains a similar

assemblao;e of fossils. Amono; the

common species are Gytherea incras-

sata, Gorhula. dcltoidea, Ostrea, Sa.ii-

guinolaria, Cerithium pseudo-cinctum,

Voluta spinosa, &c.

A large number of the marine mollusca of the Headon Beds
range downwards into the Barton Clay, but about half are peculiar

to the Oligocene. This apparent break between the Eocene and

tliO Oligocene will probably disappear when the marine fossils of

the Lower Headon Beds and of the Headon Hill Sands are better

known, but at present it is sufficiently marked.
Gytherea incrassata^

Fig. 37.

Cytherea incrassata, Desh

Fig. 38.

Ostrea Jiahellula, Lam.
though especially abun-
dant in the Middle Hea-
don Series, has a some-
what extended range,

from the Barton Clay to

the Bembridge Beds. It

gives the name to the

well-known "Venus bed "

of collectors, the Gytherea.

having formerly been
known as Venus incras-

sata. Among the other

abundant marine bivalves

may be mentioned the

Ostrea velata, which forms thick banks in Colwell Bay, and the

Ostrea Jlahelhda (Fig. 38), a much scarcer species which ranges
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downward into the Barton Clay but does not occur above the
Headon Series. Nucula headonensis is also very plentiful in

Colwell Bay.
The estuarine and freshwater bivalves most commonly met with

are species of Potamomya (Fig. 39) and Ci/rena. These occur in

Fig. 39.

Potamomya plana^ Sow.

vast numbers in certain beds. Unios (Fig. 40) are more rare and
are generally confined to thin seams.

Fig. 40.

Unio Solandri, Sow.

The most plentiful univalves in the marine and estuarine beds

are several species of Gerithium, including G. concavum (Fig. 41)

and G. pseudo-cinctum (Fig. 43), Melanopsis sid)fusiformis

(Fig. 42), Buccinum labiatum, Murex sexdentatits, Nerita aperta.

Fig. 41.

Cerithium

concavum, Sow. Fig. 42.

Melanopsis

suhfusiformis,

Morris.

Fig. 43.

Cerithium

pseudo-cinctum, D'Orb,

Neritina concava, Ancilhiria huccinoides, Melania muricata, and

several species of Gancellaria, Natica, Pleurotoma, and Valuta.

E 56786. S



146 GEOLOGY OF THE ISLE OF WIGHT

The mollusca of the freshwater limestones are nearly all

Limnseids belongino; to the genera LimncBa and Planorhis,

Limncea longiscata (Fig. 45), and Planorbis cuomphalus (Fig. 44),

Fig. 44.

Planorbis euomjjhalus, Sow.

Fig. 45.

Limncea loiigiscata, Sow.

being perhaps the most abundant and conspicuous species.

Paludina lenta (Fig. 46) is a very abundant species throughout

the Oligocene Beds, especially in the fresh-

FiG. 46. water clays and marls. Nematura -parvula

Paludina lenta. Sow. is very plentiful, and more generally dis-

tributed than is often thought, for its small

size causes it to be overlooked. There is

also a considerable number of species of

land-shells scattered through the lime-

stones, but these are not so often met with.

They however point to the close proximity

of the shore.

Of other fossils the most commonly found

fire valves of Balamis ungviformis in the

marine beds, and nucules of Chara, generally C. Wrightii (Fig.

47) in almost any part of the series, but especially in the
iVenfma-bed at the base of the Middle
Headon beds. Vertebrate remains are

comparatively scarce. Except Chara,
there are few recognisable plants.

Like the other Oligocene beds, the

Headon Series seems to be mainly of
lagoon or estuarine origin. In the

Middle division we have truly marine
beds, but these are interbedded with

others deposited in brackish water. The Upper and liower Headon
Beds are mainly fresh, or brackish-water deposits, and there seems
to be an entire absence in them of purely marine genera, such as

Valuta, Ancillaria, Pleurotoma, Natica and Cytherea.

Fig. 47.

Chara Wrightii, Forbes.
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Every variation in the amount of salt in tlie vv^ater seems to have

been marked by a change in the fauna. The purely freshwater beds

contain few mollusca except Limnaa, Planorbis, Paludina, Unio,

and land-shells. The different species of Potamomi/a, Cyrena,

Cerithium {Potamides), Melania, and Melanopsis appear nearly all

to have liked water containing more or less salt. So we have a

gradual change to beds containing Oysters, and then to beds with

Volutes.

Besides these indications of varying conditions, it is interesting

to observe a general tendency in the beds to become more fresh-

water towards the south-west, while tufaceous limestones appear

in that direction. The land-shells also point to the proximity of

land, as do the pebbles of flint.^ Unfortunately at the point where
the most rapid changes are taking place—at Headon Hill—the

beds have been cut off by denudation. We cannot therefore see

whether the beds show any tendency to overlap each other, or to

overlap the underlying Eocene.

* Pebbles of Chalk have been recorded, but they appear to be really white flints

.

The flint pebbles in the Headon Beds are sometimes weathered to the centre

K 2
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CHAPTER XI.

OLlGOGENE—contiimed.

Osborne Beds.

Between the Upper Headon beds, containing Potamomya and
the Bembridge Limestone, intervenes a series of strata to which the

name of " St. Helen's Series " was originally applied by Professor

Forbes in consequence of the " conspicuous features presented by
them between St. Helen's and Ryde." This designation was,

however, subsequently changed by Professor Forbes to " the

Osborne Series," on account of their being displayed in the cJifFs

and grounds of the Royal demesne,—a small distance to the east

underlying the Bembridge Limestone, and a little to the west in

conjunction with the Upper Headon beds, with which they do not

appear in connexion at the locality after which they were named
in the first instance.

The total thickuess of the Osborne Beds varies from about 80
feet at each end of the island to 110 feet at Cowes and Newport.

Commencing at the western end of the island it will be per-

ceived, on comparing the sections of the Osborne beds at Headon
Hill with those at Cliff End, that the thick bed of concretionary

limestone seen in the former locality altogether disappears in the

latter, where it is most probably represented by the mottled clays

and marls in which the remains of Turtle are found, and by the

clays with pale-green nodular concretions containing LimncBa
longiscata, Paludina globuloides, &c.

Osborne Series at Headon Hill.

Ft. In.
"Whitish (passing into red and bhie) marls, with occasional hard

bands, and courses of nodular concretions of light-grey argil-

laceous limestone in which occur traces of shells and turtle bones.
In the concretions are Limncea longiscata, Planorbis discus,

P. obtusus, P. oligyratus, Paludina, sp. -

Grey shale, with crushed Paludina lenta, fish-vertebra3, &c.
Ferruginous and nodular band . - . .

Grey shale, Paludina lenta, Melanopsis carinata. Melania costata.

The Fish and Plant Beds - - - -

Yellow, red, and blue sandy clays - - . -

Thick concretionary limestone, with silicious concretions sometimes
of large size and used for building. This band almost disappears
northward. Fossils scarce. Limncea longiscata, Planorbis euom-
phalus, P. lens, Paludina lenta - - - .

Greenish-white calcareous clay - - . .

Sandy ferruginous band - - - - .

- 40
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The concretionnvy limestone can be traced inland towards Mid-

dleton, forming a bold feature in the hill. At the old hmekdns

near Greens it contains BnUmus ellipticus, Limima, and teetH
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of Palceotherium minus ? This rock was formerly referred to the

Bambridge Limestone, but both its lithological character and its

continuity with the concretionarj- limestone of the coast show
that it ought to be referred to the Osborne Series.

Between Headon Hill nnd Linstone Chine as will be perceived

by Forbes' sketch (Fig. 48, page 1 49) the Osborne Series has been

removed by denudation, and the cliffs consist of the subjacent

Headon Beds. At Cliff End it reappears beneath the battery,

and can then be traced at short intervals along the coast nearly to

the river Yar.

The Osborne Beds in this locality were examined by Professor

Forbes and H. W. Bristow in 1852. Forbes revisited them twice

in the spring and autumn o£ the following year (1853), and in

the present year (1888) they have been re-examined and partly

re-measured. Owing to the constant landslips considerable

difficulty attends the determination of the relative importance

of the several beds. The increased thickness here accepted for

the lower part agrees so well with what has been obtained at

other sections, and was proved so carefully by levelling, that some
of the original measurements must evidently have been taken from

a slipped mass.

Oshorne Beds at Cliff End.

Feet.
Bluish sandy and marly clays. Cyrena obovata (this bed is now

invisible).---.--- About 10

Red and blue marls, with lines of nodular concretions of agillaceous

limestone in which fossils occur occasionally - - - 25 to 30
Dark-grey shales, with an ironstone band in the centre. Leaves,

Insects, and Fish ; Candona, Paludina lenta, Melanopsis carinata,

Melania costata, Lepidosteus, Alligator. (Probably the equivalent

of the Fish Bed.) -..--. 7

Reddish and bluish clayey marls, with greenish nodules containing
shells ; turtle; himncea longiscata, Hydrobia, and Paludina
globuloides ..-..--40

82 to 92

Following the Osborne Series eastward, we can detect inliers of

mottled clay in the plateau formed by the Bembridge Limestone
south of Wellow, but no measurements can be obtained.

Returning to the coast, we find these beds to be concealed for

four miles by newer formations which occupy the whole of the
cliff. However red and green clays reappear from under the
limestone on the east side of the Newtown River, and can be
examined for a depth of about 30 feet in the cliff and in a
brickyard. No fossils were seen. Half a mile further east the

Osborne Beds again sink beneath the sea-level and are lost for

two and a half miles.

At Gurnard Ledge the mottled clays reappear, but between this

point and Cowes they c;dl for no detailed description, being
almost unfoesiliferous and generally much obscured by landslips
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The cliffs near Osborne having now been carefully sloped and
planted, in this typical locality for the Osborne Series we can only

follow Forbes, and the following is his description of the bc'ds.

Osborne Scries near Osborne.

" The slips and slopes at the eastern portion of the shore at

Osborne* show mottled red and green clays, overlying a limestone

composed of broken shells and containing Melania costata and

Melanopsis brcvis. On the shore lie flags of
xiG. 49. sandstone with fucoidal markings, and blocks of

Lliara L,yeUii, ^ greenish sandstone containing casts of Paludina
lorbes. lenta, often weathered in high relief, Melania

cxcavata, and a large-bodied Limncea of consider-

able size. Among the marls are layers containing

entire shells of Melanopsis carinata, small Palu-

dince or HydrohicB, and Chara nucules in abun-

dance. This appears to be an excellent locality

for fossils."

" Opposite the lawu that stretches down to the sea in the

grounds at Osborne, there are no hard beds or rock masses

exposed on shore, but immediately to the west of the landing pier

are strata of exceeding interest, for here we see marls and shales

belonging to the upper part of the Headon Series. On the shore

by the pier outcrops of beds of tenaceous greenish blue clay are

exposed, full of Cyrena obovata, mingled with Paludina lenta;

and in the clay beds in which the foundations of the sea wall are

placed are Cerithia. At a height of about 20 feet above the shore

is a stratum of ragstone, an imperfect limestone, 2 feet or more
thick, thickening more westward and thinning out eastward. The
ragstone makes but bad lime. Higher up is a sandy limestone,

and bands of comminuted shell stone, separated from th?. rag by
marls. In frag-ments of the limestone I observed numbers of

Paludina lenta, accompanied by peculiar large-bodied Limnosos of

considerable size, and occasional lines of Uniones, somewhat
resembling U. Solandri in outline, but a larger shell. The Palu-

dinee were often lying loose in their cavities, and had their shells

frequently preserved. I found portions of a large Planorbis,

apparently P. euomphalus ; also Planorbis obtusus, and another,

P. platystoma, Melania. excavata and lines of broken Cyrena

occurred -in a gritty band. Pale blue and purple shales, about

10 feet thick, capping yellow sands that become white eastwards,

surmount the grits, and are succeeded by ferruginous marly and

stony bands containing casts of Paludina lenta, hollow and having

their cavities lined with crystals of calc-spar, Lin.ncEa and
Planorbis. Dark shales, with partings of Cyrena obovata, form

the highest portions of the broken cliff. Tite details of this

important section are obscured by land slips and cultivation, but

it is evident that here the ground to the surface is occupied by

* The old name of Osborne, according to Worsley, was Austerborne.
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typical beds of the Osborne Series, those on the western side of

the lawn belonging to the lower or Nettlestone division, whilst

eastwards we find the members of the higher or St. Helen's group.

The Osborne section is peculiarly interesting for the link that it

affords between the very different aspects of these beds at Cliff

End as compared with those at St. Helen's."

A section in red and mottled clays of the Osborne Series is seen

in the East Cowes Park Brick-yard. Here J. Rhodes obtained

Chara, impressions of plants, casts of Limnaa, Fish vertebrae,

scales of Lcpidostcns, Chclone, Trionyx, Crocodile, and the

astragalus of a small mammal.
During May of the present year (1888) the Osborne Beds near

Ryde were re-examined, under the guidance of Mr. Colenutt, who
has paid special attention to this division. The principal point of

interest was the occurrence of a bed of clay in which are multi-

tudes of small fish {Clu])ea vectensis), evidently suddenly killed

and buried before they had time to decay. The thin seam in

which these occur is difficult to find, but such has been the

minuteness of Mr. Colenutt's examination that he has been able to

trace it from King's Quay, near Osborne, to Sea View.*

The first locality at which these fish were discovered was near

Ryde House, but during this visit the section was obscured at that

point, though another one was measured close to King's Quay.
Here the cliff is so obscured by landslips and so much overgrown,

that the exact position of the Bembridge Limestone cannot be fixed,

and only the beds on the foreshore can be well seen. Though the

measurements are only approximate, the changes of character and
colour of the different clays are sufficiently marked to enable the

different beds to be recognised. The fish-bed is generally just

below the level of high-water, and being slightly harder than the

other clays it often projects through the beach.

Section east of King's Quay (measured with the assistance of

Mr. Colenutt).

Feet,

Bembridge Limestone.

Red and mottled clay (only seen in landslips) - - - About 40
Green clay, with scattered fish bones. Scales and vertebrae of

Lepidosteus abundant, Alligator, Emys, Trionyx, and Chelone,

Theridomys and snake vertebra - - - . . About 4
Hard grey shaly clay, full of fish bones, and whole fish [Clupea 2

vectensis) ....... 2
Similar clay with grass-like leaves and lenticular masses of cement

stones ----.-.. 3
Blue clay, with abundance of moUusca. Paludina lenta, Melanopsis

carinata, &c. ..-.-.- 6

Unfossiliferous green clay, to low water.

55

* 8ee Geol. Mug., dec. III., vol. v. p. 358. (Aug. 1888.) The fish, which is new
to science, has recently been described by E. T. Newton under the name Clupea
vtctentit. See Quart. Journ. Geol. Sac, vol, xlv. p. 112. (Feb. 1889.)
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West of Binstead Point, thirty feet of red and green marls are

displayed at tlie base of the cliff, supporting hard light-green marl

with small white concretions ; above this succeeds a thin Viand of

decayed shells (forming a soft shelly limestone, rhe greater portion

of which is composed of fragments of bivalve shells), with a sort

of laminated appearance. The calcareous band contains commi-

nuted Cyrena, Limima longiscata, Unio, Melania excavata, Melan-

opsis, Planorhis discits, &c., with two feet of interstratified sands

and sandstones and grits above it, which are probably the equiva-

lents of the silicious beds beneath the Bembridge Limestone at

the Binstead quarries. Two feet of soft sand complete the section.

Fig. 50.

Section at Binstead.

a. Gravel.

6. Sand,

c. Grits.

rf. Marl.

e. Grit.

At Ryde House a ripple-marked flaggy sandstone (probably

bed e in the above woodcut) immediately overlies the fish bed.

At Binstead Point the upper calcareous portion of the thick

bed at Nettlestone comes to the shore, capped with green marls,

and assumes the character of a hard and compact white limestone

with Melania excavata. Westward of the Point it forms a ledge

on the shore, which strikes nearly due west in the direction of

Osborne. About a quarter of a mile east of the Point, sandstone

appears, dipping 10° W. of S. at 5°, Gravel and the enclosed

nature of the ground now conceal the strata for a considerable

distance : but a few scattered blocks of grit lie under the sea-wall

opposite the first houses west of the town of Hyde, and again

midway between Pyde Pier and Apley.

At the west comer of Apley Wood a bed of calcareous sand-

stone, about four feet thick (full, in places, of casts of Paludina,

associated with numerous large Unio, Limncea, Planorhis, and
occasional bones of Turtle), appears on the shore beneath the sea-

wall. The shells, which are as much crowded as in Sussex
marble, are sometimes filled with a greenish marl, the rock itself

being somewhat ferruginous, and of a pale ochreous colour. It

rests upon ragstone similar to that at Nettlestone, ten feet or more
thick, under which sandstone, in layers eighteen inches thick, con-

tinues to a depth of ten or eleven feet. Under all lies a strong
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greenish-blue clay for thirty feet more, which contained, apparently,

crushed Palndina. Much of the stone used in the construction of

the sea-wall has been obtained from the shore here, opposite the

wood. Red and white chiys are based upon the upper bed of

stone ; they are seen in the cliffs for a considerable distance, and

have furnished the earth manufactured at the brick-pits inside

Little Apley Wood.
The strata begin to arch from about this place, and in so doing

disclose a good section of the Osborne Series, especially between
Nettlestone and St Helen's, as far as Watch House Point, where

the Bembridge Limestone rapidly descends to the shore. The
centre of the arch is somewhere near the old Salterns, but among
the fossils found, or the strata brought into view, there is no evi-

dence of any portion of the Headon series being brought to the

surface.

From the semicircular projection halfway along the bay, to the

notch in the coast near the eastern termination of the wood, hard

beds with Chara appear at intervals on the shore and beneath the

sea-wall, dipping W.S.W. 2°. Opposite Puckpool Farm, and be-

tween the Point further east and Nettlestone, there is a broad

expanse of bright green marl, which, although dry at low water,

and free from blocks of etone, is generally concealed from obser-

vation by a thin layer of sand. Two hundred yards west of

Nettlestone Point, thick beds of hard sandstone containinor

LhrnicBa and large and small Paludina, and calcareous bands,

sometimes formed of comminuted shells, which are the same beds

as those seen further onwards beneath Priory (Summer-house)
Point, appear on the shore forming a cliff, and support the path-

way in front of the Crown Inn. Under the Flagstaff, the shelly-

limestone which constitutes the upper five feet of the bed is almost
entirely made up of comminuted Melania excavata, with bands of
Paludina lenta the whole resting on flaggy siliceous grits contain-

ing ripple-marks. The rocks at Nettlestone Point are thick-

bedded concretionary limestones, in some places soft and composed
of comminuted Paludina lenta, in others passing into hard siliceous

grit. They constitute large blocks on the shore, eight feet thick,

which weather very unequally into irregular cavities, and contain

a few small rounded pebbles of flint, larger fragments of sub-
angular flint. Turtle bones, and fossils with the shells preserved.

The lower four feet become more indurated and cavernous (honey-
combed) and pass into hard grit ; while in the freestone, about
two feet six inches from the top, there is a well-defined band of
LimncBa, six inches in thickness. Green sand, with large flat len-

ticular concretions of a yellow colour, which have an irregular

surface and resemble scptaria, overlies the limestone.

Round the Point, the upper part of the thick grit becomes an
indurated marl of an ochreous colour, with greenish-grey, argillo-

calcareous concretions ; while further east, a short distance west
of the boat-house, it becomes a limestone (containing Chara. and
Limnaa longiscata)^ which has been quarried on the shore for
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building stone. This change of mineral character apparently
escaped the notice of Professor b^orbes, who has described the
bed, both under its normal and altered aspect, in his section of the
Nettlestone Grit, at pages 74 and 75 of his memoir on the Fluvio-
marine formation of the Isle of Wight, as two distinct and separate
strata, Nos. 9 and 10.

The following is Forbes' detailed section of the beds in the
centre of this anticline :

—

(1. St. Helen's Sands.)

1. Immediately under the lowest bed of the Bembridge Lime-
stone (here 'livided into three bands) occurs a band of dark
greenish carb- naceous clay, breaking with a sub-conchoidal
frac^-ure, and forming a truncated stratum in the clifF; 1 ft. 6 in.

2. Pale greenish white and yellowish marls, with patches of
calcareous sand and comminuted shells ; also argillo-calcareous

nodules of various sizes. In this bed a characteristic fossil,

Melania excavata, occurs in abundance, and has the shell

preserved. 8 ft.

3. Pale green, yellowish, and white sands, hardening into sand-
stones, with large lenticular siliceous concretions and spono-oid

bodies. Melania excavata is plentiful here and there, and
occasionally occurs crowded. A small Hydrohia is also present

;

and from a mass of loose sand I extracted a Helix with the shell

entire, apparently Helix omphalus, but unfortunately destroyed
the specimen. 14 ft.

4. Greenish-yellow irregular and concretionary sandstone, with
siphonoid or fucoidal bodies ; 3 ft.

5. Yellowish and whitish sands, with a line of purple (mano-a-
nese ?) nodules and siliceous concretions below ; 9 ft.

6. Laminated white sands, indurated into quartzose flao-s above
and below ; the upper surface exhibiting strong current marks.
This band is remarkable for its contents, including Limncea
longiscata, a shorter species of Limncea, resembling X. pereqra
Planorbis obtusus, and Melania excavata, all in the condition of
casts. The fossiliferous portion is in the lower part. 3 ft.

7. White sandy clay, with a band of broken Cyreiice ; 2 ft.

8. Greenish-blue clay, seen on shore at low-water, containing
Cypridce and traces of Melania and CyrencB (C. obovataT). The
thickness may be estimated at 8 ft. [This apparently contains
the fish-bed discovered by Mr. Colenutt.]

(2. Nettlestone Grits.)

9. Imperfect softish bright yellow limestone, riddled by minute
confervoidal cavities, hardening into a building stone by exposure
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to the weather. Not very fossil iferous, but contained Limneea
lomjiscata, a lar^e full-bodied species, Hydrohia, and Chara
nucules {Chara Lyellii). This limestone may be seen opposite

the boathouse near Nettlestone, but as it is much carried away is

not evident except at a low water. It is the equivalent of the

band in the slope at Whitecliff Bay. 2 ft.

10. Bright yellow and white marly clays, with patches of

greenish sand, filled with argillo-calcareous nodules of various

sizes. In these nodules the Melania excavata abounds. These
clays do not appear to exceed a thickness of 4 ft.

11. Freestone or rag, with siliceous concretions passing into a

grit. A great part of this bed is made of comminuted univalves,

the fragments smaller and finer below. In the middle portion

occur bands of unbroken Pahidina lenta. This is the bed of
which portions are thrown up in the line of the fault below
Summerhouse Point, where it is very conglomeratic and includes

pebbles of flint. Similar pebbles are seen here and there in it at

Seafield. It is used for a building stone there, and for making
the groins on the shore east of Ryde. In these beds the casts of

Melania excavata occur in myriads, also Paludina lenta, Hydrobia^
a short Melanopsis apparently M. brevis, Melanojjsis carinata^

Planorbis rotundatus (scarce), Limnaa lonyiscata, and the short-

spired species, vertebrae of fish, and fragments of turtle. 8 ft.

In a block in a neighbouring wall I observed impressions of a

small and peculiar Cerithium, and remains of a large shell,

apparently Achatina costellata.

12. Softer and whiter sandstone, with frequent calcareous con-

cretionary bands, containing Limncea lonyiscata, and separated by
a thin layer of compact sandstone with impressions of Uaioy

form a compact flagstone with fucoidal impressions. 4 ft.

13. Shelly sandstones, often studded with angular flints; 6 in.

14. Soft calcareous stone, with Pahidina lenta ; 6 in.

15. Flags of sandstone, with large ripple marks; 6 in."

At Sea-View the fish-bed occurs at the base of the cliflf a short

distance east of the Pier, and as the Nettlestone Grits sink
beneath the sea-level close to the Pier, it is probable that the fish-

bed is in the clay at the base of Forbes' higher division, or

St. Helen's Sands. At this locality, as near Ryde House, ripple-

marked flags are found immediatly above it.

At Priory (or Horestone) Point, thick-bedded sandstone (No. 1

1

of Professor Forbes' Nettlestone section) forms the base of the
cliff', containing in some parts bands of small rounded flint pebbles;
in others, layers of partially decomposed angular flints. The
upper part is fidl of broken shells, and patches of comminuted
shells occur about two feet from the top, which is calcareous, and
less hard than the lower portion of the bed. There are also

occasional fucoidal markings and large irregular concretions,
which, weathering unequally, cause the rock to assume a honey-
combed cavernous appearance.
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A fault at the Point, running in a direction 30° E, of S., skirts
the shore and brings up the Nettlestone division of the Osborne
Beds, in a manner that at first sight appears to be very puzzlino-.

Nothing more is seen of the Osborne strata between Watch
House Point and WhiteclifF Bay.
The strata composing the Osborne series were better displayed

at Whitecliff Bay in the summer of 1856 than at the time of
Professor Forbes's visit, when they were concealed by landslips,
or in grass-covered undercliffs. The following is a list of the beds'
then observed :

—

Section of the Osborne Beds in Whitecliff Bay.

Feet.
Dark bituminous clay, with Limncea in patches - - 2
Grit ........

I

Dark olive-green clayey sand..... 3
Red and green mottled clays, with 1 to 2 inches of clay iron-

stone on the top of the bed - . . - - 18 or 20
Green clays - - . . . - -3 or 4
Dark grey sandy clays . . - . . 3
Shelly band, large Paludina, Melanopsis carinata • . 41.

Dark green marls ...... g
Olive-green clay, Melanopsis carinata, Paludina lenta - - 15 to 18
Fine cream-yellow limestone, running out to sea in a direction

10° N. of E. No fossils observed - . . . j

Green clays ; Paludina, Melanopsis .... About 15

Total thickness of Osborne beds - . 791

The foregoing sections will show how uncert lin and difficult to
fix is the boundary between the Headon and tlio Osborne Series.
When one examines the fossils also, not a single mollusc can be
found that is confined to the Osborne Beds, and the only peculiar
fossils are small and delicate fish and prawns, the preservation of
which is due to exceptional circumstances In fact, so little is yet
known of the fauna of the Osborne Series, that it still remains
doubtful whether these beds ought or ought not to be separated
from the Headbn.

The paucity of species seems to be mainly due to the conditions
under which the beds were deposited. There is an absence of
truly marine beds, though a few marine shells occur. Purely
freshwater strata are also rare. The mass of the clays seems to
have been deposited in lagoons, varying in saltness, in which
could live brackish-water molluscs like Melania and Potamomya,
and a few of the more hardy freshwater and marine species.

Lagoons of this character are at the present day favourite places
for turtles and alligators, like those so abundant in this deposit.

No doubt the Osborne Beds have been undeservedly neo-lected

owing to their proximity to the much more interesting Headon
and Bembridge Series. But the fish-bed, especially, is well worth
further examination and tracing into other parts of the Island.
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Not only is this horizon noticeable for the occurrence in it of

shoals of small fish and prawns, but the abundance of scales and
vertebrae of the ganoid Lepidosteus is of great interest. A bed
which yields such well-preserved fish and prawns is likely also to

contain plant-remiiins and insects. A few plants have already

been obtained from it near Ryde. During a recent visit to

Cliff" End numerous well-preserved plants were discovered on
this horizon (by Clement Pieidand Henry Keeping). No attempt
was then made at systematic collecting, but during an hour or

two's search grass or sedge-like leaves of several genera, palm ?,

fern, and fragments of several peculiar reticulated leaves were
found. This locality would repay more minute examination, as

scarcely anything is yet known about the botany of the Osborne
period.

Bembridge Limestone.

Of the Fluvio-marine strata of the Isle of Wight, the Bem-
bridge Group is by far the most constant in lithological characters,

and the changes exhibited by its component strata throughout

their range are for the most part slight and unimportant. It

is consequently everywhere easily recognizable by mineral com-
position, and, as might be expected, its most characteristic fossil

contents are, in the main, very uniformly distributed. Its lower

portion is most calcareous, and everywhere in the Island exhibits

more or less compact limestones, occasionally separated by shales,

and accompanied by marly beds.

These limestones in the first edition of the Map and Memoir
were treated merely as part of the Bembridge Series. But it has

been found easy to separate them on the more accurate topographical

map now available, for they form the most marked feature to be
seen in any bed above the Chalk in the Island. There is also in

places a distinct line of erosion between them and the overlying

marls, and everywhere proof may be found of a sudden break and
change in the conditions of sedimentation, from an almost purely

calcareous freshwater deposit, to a marine clay or sand.

As there is an equally sharp line at the base of the limestone,

where it rests on the mottled clays of the Osborne Series, the

Bembridge Limestone is here treated as a separate subdivision, not

necessarily differing greatly in age from the older or newer
deposits, but showing a marked change of physical conditions at

the time of its formation.

The Bembridge Limestone includes the uppermost limestones of

Headon Hill and Sconce, and the well-known limestones of Ham-
stead and Gurnard Ledges, Cowes, and Binstead. On the same
horizon lies the rock which, owing to a dip slope, spreads over so

wide an area near Wellow and Newbridge.
Headon Hill.—This important member o£ the Isle of Wight

Tertiary series plays but an inconspicuous part in the Headon



BEMBRiDGE BEDS. 159

Fig. 51.

Bulimus elUpticus, Sow.

section. Among the grassy slopes beneath the gravels that crown
the summit of the hill, white and yellowish sandy marls appear
here and there in the broken ground, occasionally varied by con-
taining hard white C(mipact limestone nodules that break with
a sharp-edged, splintering fracture. A little to the north of the
summit these beds, dipping northward, l)ecome rather more de-
veloped, passing into concretionary and travertinous limestones.
The bo^iics regarded by Mr. Edwards as turtle's eggs occur
among them in regular lines. The fossils found in the con-
cretions are almost invariably terrestrial, and consist of Helix
D'Urhani, H. omphalus, H. occlusa, H. headonensisl Bulimus
elUpticus, Pupa pcvdentata, and Cyclotus cinctus.

Bulimus elUpticus (Fig. 51), Helix
glohosa (Fig. 52), Planorbis discus
(Fig. 53), &c., have been obtained
from these beds b}- the fossil collectors

of the Geological Survey, mostly in

the condition of casts, but the shell is

sometimes replaced b}^ calc-spar, which
also occurs in a crystalline form lining
and filling small cavities in the stone.

As a general rule, the Bembridge
Limestone may be distinguished from
the thick Upper Headon Limestones,
as well as from those in the lower
groups, by its greater whiteness and
its peculiar brecciated or tufaceous
character, as well as by the fossils

either being casts, or having their
shells replaced by calc-spar. The
Headon Limestones, on the contrary,
are of a somewhat darker cream-
colour, more earthy and soft in com-
position, and have the shells of the
LimncB(B and other fossils preserved.
The total thickness of this lime-

stone at Headon Hill is from fifteen

to sixteen feet. It is surmounted by a
greenish-grey marl with Cyrena obovata
having both valves in contact, which
passes upwards into a soft, unctuous,
earthy limestone, containing Planorbis
and a large LimncBu, which again
merges upward into very tenacious
grey clay, weathering brown and
black, and carbonaceous on the top.
In thickness these deposits are variable,

even within short distances, the limestone being sometimes as much
as three feet, while the clay resting upon it varies from three to four-
teen inches. In one place, however, where the three deposits formed

Fig. 52.

Helix globosa. Sow.
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but a single bed, the aggregate thickness was three feet six inches

;

viz., clay six inches ; limestone, one foot ten inches ; and green
marl, one foot two inches. Above the carbonaceous clay is a soft

cream-coloured earthy limestone, also containing Limncea and
Planorhis. The thickness of this upper limestone, which has
apparently a denuded surface, varies considerably, but from 5 to

8 feet of it appear from beneath the white sands which form the
lowest member of the gravel series constituting the summit of

Headon Hill.

In a section pointed out by Mr. Keeping, further north, the

Bulimus limestone, uneven and irregular, is covered in places

with brown and black carbonaceous clay, filling irregularities in its

surface. The green clay with Cyrena above the thick limestone

(here from one foot nine inches to four feet thick) contains a
layer of Cyrena fifteen inches from the bottom of the bed, while
the limestone, which (in addition to Limnaa and Planorhis) also

contains Cyrena in the lower three inches, is only one foot thick.

The clays above are irregular, and of variable thickness, but
average about two feet, the lower six to nine inches of which is

brown clay, becoming occasionally dark and carbonaceous towards
the bottom, and dark grey carbonaceous clay six to fifteen inches,

the upper six to nine inches of which frequently consist of lignite
;

two or three inches of sand, with carbonaceous laminae, succeeded

by green marl, complete the section. Hard thick beds are quarried

'

at the eastern extremity of this outlier.

Another outlier, over three-quarters of a mile long, covers the

high ground upon which Hill Farm is built. A pit has been
opened in it at the end of the lane running in a north-westerlv

direction from the farm. In the road to More Green casts of
Limncpa, Planorhis, and small Helix have been found. A short

distaii further north the limestone is overlain by green clay

containing comminuted fragments of Cyrena. At its northern
extremity, the limestone based on red clay is cream-coloured, soft

and earthy (somewhat similar to dried mortar), becoming, how-
ever, occasionally harder in places, and assuming a kind of

tufaceous character. Another inconsiderable patch of limestone

similar to that last noticed, occurs half way between it and
Norton.

Sconce.—For years this locality has yielded many of the most
interesting fossil shells found^in the Isle of Wight Tertiary Series,

especially species of terrestrial origin. Not a few of the rarer

and more curious pulmoniferous molluscs, so well figured and
described in Mr. Frederick Edwards's excellent monograph, were
discovered at Sconce. At present (1888) the section";being much
overgrown, the following details are taken from Forbes' Memoir.

" The Bembridge limestone at Sconce, a mass of limestone and
marls, is from IG to 20 feet in thickness. It rises with the slope

of the hill opposite Yarmouth, and forms the partly mural crest

cropping out at Cliff' End. The entire thickness is composed of

calcareous beds passing into each other, very concretionary.
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variable within short distances, and of a highly travertinous

character. Indeed, very much of the limestone in this locality is

a true travertine, or calcareous-tufa. Much of it has a peculiarly

brecciated appearance not presented by the Headon limestones,

and the poro»ity dependent on the presence of irregular confervoid

tubular cavities, so characteristic oi' the Bembridge limestone in all

its localities, and so strikingly comparable with a like appearance

exhibited by the travertines of the Paris basin, is very manifest in

the rock at Sconce, The cause of this structure, first noticed

by Von Buch, and afterwards laid stress upon by Cuvier and

Alex. Brongniart, has been frequently discussed by French geo-

logists, who are inclined to refer it to the effect of the disengage-

ment of gaseous vapours. I am inclined to refer some of these

appearances to the ancient and now obliterated presence of vege-

table bodies, such as chara stems and algae. The distinctive

palseontological feature of the Sconce locality for this limestone

is the remarkable abundance of land shells in it. These occur tor

the most part in the upper half of the beds, freshwater shells

being more frequent in the lower, but much of the strata here

seems entirely unfossiliferous. In some places the mass of land

shells seems to lie in irreo-ular tufaceous bands between harder

strata, the latter abounding in Limncea longiscatu, Planorhis discus,

P. obtusus, and P. olujyratus, mostly

in the condition of casts, but never-

theless exceedingly well preserved

and easily extracted. Great blocks

of grey sandy limestone lie along the

shore, fallen from the hill crest, full

o£ Planorhidcs and LinmcBCB, mingled
with occasional Helices {H. occlusa,

H. D' Urbani, and H. vectensis being

most common), and the fine Paludina
orbicularis. These blocks are broken

up by the native collectors, who seek

especially for the last-named shell, and
for Bulimus ellipticus, Achatina cos-

tellata, and Helix globosa, all species of great size and beauty, that

find a ready sale among visitors. In a thin white band beneath a
belt of Limncsa longiscata I find here the little Paludina
globuloidcs occupy the same horizon as at Bembridge and Cowes,
and remarkable for its constancy of place. The most concre-

tionary and brecciated portion of these beds consists of a white
band from 6 inches to a foot thick not far from the uppermost
layer, and evidently comparable with the cap of the limestone at

Bembridge. Just below the top, every here and there, a hard
band of silex, often nodular, reminds us of the cherty layers near

the summit of this limestone at St. Helen's. Four or five inches

of soft calcareous marls, with small limestone pebbles (or pos.sibly

concretions), form the very uppermost portion. In the line of the

E 56786. T

Fig. 53.

Plnnorbis discus, Edw.
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tufaceous concretionary portion is a curious layer or old surface,

in which He the remarkable bodies regarded by Mr. Edwards as

turtle's eggs."

Besides the fossils mentioned, Helix omphahis and H. tropifera,

Pupa perdentata and P. oryza, Clausilia striatula, Cyclotiis cinct7is,

and Succinea Echvardsii, were all collected by Prof. Forbes and
Mr. Gibbs in this prolific locality, the Clausilia and Cychtus

being by no means uncommon. Although diligently searching for

many days these observers met with no remains of vertebrata.

The following list of shells procured by Mr. William Cotton of

Freshwater, during the course of a single morning, will show the

variety and abundance of the fossils contained in the limestone

here :

—

Fossilsfrom tke Bemhridge Limestone of Sconce.

No. of Specimens.
Achatina costellata (Fig. 54) - - - - - 1

Helix globosa ? - - - - - -3
„ vectensis, var. depressa - - - - - 8

„ D'Urbani - - - - - - 12

„ occlusa - - - - - - -4
„ tropifera - - - - - - 1

„ (or Paludina) carinata, [probably Paludina angulosa] 5

Clausilia striatula? (young) - - - - - 2

Planorbis obtusus - - - - - - 3

„ discus

„ oligyratus (young) - - - - - 25
Limnsea longiscata, var.

„ slender var. small.

„ ? large bodied var.

Cyclotus cinctus _ - - - - 6

„ nudus - - • - - - 1

Bulimics ellipticus, Achatina costellata, and Helix globosa, are

all large conspicuous species. Paludina. angulosa and Achatina
costellata. (Fig. 54) are the shells especially sought

Fig. 54. for by the native collectors ; but good specimens

Achatina ^^^^^ *^® shell preserved ai'e rare. The blocks

which have fallen from the crest of the hill

are crowded with specimens of Planorbis and
Limncea, and occasionally Helix, the most
common being Helix U'Urhani, H. occlusa, and
H. vectensis.

The Bembridge Limestone of Sconce descends
below the 50-foot contour at its eastern end, and
the small outlier further east nearly touches the

25-foot line. Continuing the dijj shown by these

outliers, we observe that the limestone ought to

plunge beneath the sea within a short distance.

We accordingly find an isolated rock at a quarter
of a mile from the shore off' Norton. This is

known as Black Rock. It is only visible at ex-
tremely low spring-tides, and we have not been
able to examine it, but have been told that it

consists of a hard freestone.

costellata, Sow,
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The depth of the old channel of the Yar prevents the Lime-
stone from being traced continuously to the east side. But near
Yarmouth Gas Works it reappears on the foreshore, and was also

well seen in the railway cutting close by. Crossing Thorley
Brook it gradually spreads out, so as to occupy an extensive
dip slope, such as one scarcely expects from so thin and soft a
bed.

In the neighbourhood of Wellow, Shalcombc, and Newbridge
an area of nearly 3 square miles is covered by the Limestone,
which forms a bold escarpment rising to a height of about 270
feet near Shalcombe. A dip of about 2" to the north-north-
east causes the Limestone to pass beneath the Bembridge Marls
near the Yarmouth and Newbridge high road.

Notwithstanding this large spread not many sections are now
open, for brick has taken the place of limestone as a buildino-

material, and chalk is preferred for agricultural purposes. One
would have thought, however, that this limestone, with its greater
quantity of phosphoric acid, would have made a better manure

;

we have not been able to learn the reason for the substitution

of chalk, even on farms where the Bembridge Limestone would
be cheaper. The stone was formerly extensively dug in pits near
the escarpment, but these are all overgrown, the only remaining
sections being near Newclose Farm, in Thorley Street, near
Marshfield, in Wellow, and near Bank Cottage, Newbridge, where
the outcrop becomes more narrow. None of these pits are of

much interest, or show the upper or lower surface of the stone.

Other sections are seen in the old pits between Newbridge and
Fullholding, and for nearly a mile the road runs along a ridge
formed by the Limestone. From Fullholding eastward the bed
ding becomes vertical. The limestone, therefore, occupies a very
small area at the surface. There seems also to be a tendency
for it, like other thin limestones, entirely to disappear for a depth
of several feet from the surface, where exposed to the solvent

action of rain water. For these reasons it is often difficult to

follow the outcrop ; but limestone has been seen south o£ North
Park Farm ; north of Swainstone ; at Great Pai'k ; for nearly

three-quarters of a mile west of Gunville ; and in an old quarry
half-a-mile east of Gunville,

Returning to the coast, we find the Bembridge Limestone to

sink beneath the sea at Yarmouth,* to reappear on the northern

side of the syncline with a west-north-west strike. The limestone

of Hamstead Ledge consists of three beds, with other softer

bands between, and contains numerous specimens of LimiKBii

Imif/iscata, PlanorhiSj Charay &c. It can be traced nearly as far

as the Newtown river, making a conspicuous feature, though the

old cliff is now much overgrown.

In ancient charters it is called Eremuth (Worslcy).

L 2
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the thin upper block makes a minor ledge nearly opposite

Sticelett Farm. From (Jiirnard Ledge the Limestone runs as a

marked feature in the cliff as far as Gurnnrd Bridge, hut on the

east side of the marsh the sections are obscnie and hidden by
talus, though abundance of fallen blocks can be examined as far

as Egypt Point. From this Point eastward through West Cowes
another marked feature, now (»vergrown or hidden by buildings,

shows the outcrop of the Limestone, which was formerly seen in

the foundations of several of the houses. Near the West Cowes
Gas Works the same rock is again met with., and from this

point to Bottom Copse, where it sinks beneath the Medina,

there is no difficulty in following its characteristic feature.

Crossing the Medina, the Limestone is seen on the foreshore

exactly opposite the point on the west bank where it was lost,

thus proving that here the beds are continuous across the river

and are not displaced by any fault.

On the feature that marks the outcrop towards East Cowes a

large abandoned quarry may be seen in Little Shambler's Copse.

The stone has also been quarried near East Cowes Park, in places

now occupied by houses, and it is again seen at Elm Cottage, close

to the south-western corner of the grounds belonging to Norris

Castle. Here, at a height of about 120 feet, it is lost under
the Plateau Gravel.

At Newport the Limestone, though masked by Drift and
rainwash, has been proved in several wells (see Appendix).
Unfortunately the well at Mew's Brewery—the only one that

passed through the stone—was bored many years since, and the
samples that have been preserved do not show the thickness of

this bed.

East of Newport the stone was formerly quarried about
200 yards north-east of Great Pan Farm ; and again nearly due
north of Little Pan Farm. It was also touched in a trial boring

at Durton Farm. From this point it is lost for about a mile,

owing to a covering of Gravel and wash from the Downs.
Close to Combley Farm it re-appears, and can then be traced

continuously, either by feature or by blocks ploughed up, as far

as Little Duxmore, where it is vertical. East of the last locality

the Limestone cannot now be seen for about 3 miJeg, though
blocks were formerly ploughed up near Ashey. During the

original survey, a section was also seen south of Little Nunwell,
in a ditch under a newly-made fence.

At Brading, where the dip becomes lower, the Limestone
forms a more marked feature which passes under the Church.
Wall Lane is also carried along the ridge ; the stone having
formerly been dug close to the road on the south side, there is

now a vertical wall of rock running parallel with the lane. At
the Cement Works the dip in the quarry is 5° at the northern

borndary, but it increases to 10° close to the road, and to about
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20° on the south side of the road. The flexure is as sharp as

in Whitecliff' Bay.

East o£ the Yar and Brading Harbour, the Limestone reappears

at two spots at the edofe of the marsh, and from Peacock Hill

eastward to WhitechfFBay it forms a marked ridge.

At Osborne, the Limestone, which is lost under the Plateau

Gravel, ouglit to reappear in the upper part of the Pier Wood,
but the grounds are so well planted, and the features so obscured

by rainwash, that no trace of it is met with till King's Quay is

reached. Here, though the beds cannot be measured, part can

be seen on the foreshore, and fallen blocks are abundant. From
King's Quay to Wootton Creek and Binstead, there is no difficulty

in following the limestone-feature through the woods and tumbled

ground, but there are now no open sections, even at Binstead, for

the celebrated stone quarries are all worked out or abandoned.

The Binstead quarries are so celebrated that the following notes,

taken from the first edition of this Memoir, may be acceptable,

though the sections cannot now be examined.

" In a quarry in the wood west of Binstead Church, and opening

to the sea, the upper part consists of thick-bedded, nodular, shelly

limestone, with Bulimus cllipticus, Limncea, Planoj^is (like rotun-

dutiis), Cyrena, or Cyclas, resting on soft sandstones, and hard,

calcareous, flaggy beds, sometimes well-laminated, and containing

teeth of An(q)lothcrmm, claws of Lobster, Pahidina orbicularis,

P. (small sp.), Limncea, and a small Planorhis. The upper jiart of

the quarry is made up of green marls, and an irregular surface of

Limnaean limestone, which is covered with from one to four feet

of ferruginous loam, almost free from flints. There are, however,

a few small scattered flints in the loam, generally in the lower

part, which is clayey, while in the upper half are lines of small

fragments of limestone, with an occasional pebble. Under the

rubbish, in the quarries between this and the road to Ryde, con-

cretionary shelly limestone rests on sandy beds, with layers of clay,

beneath which are four feet and a half of grey, flaggy sandstone,

forming the bottom of the quarry. The Binstead limestone was
formerly highly esteemed as a building stone, and has been used

in the construction of several churches in Sussex, the interior of

Winchester Cathedral, Lewes Priory, Yarmouth Castle and Quarr
Abbey (I. W.), an old Saxon ruin at Southampton, noticed by
Webster, he, &c."*

In Ryde, according to Mr. Barrow, the Bembridge Limestone
was met with in laying down some drains in George Street. It

* The quarries near Quarr Abbey were in estimation for many centuries. They
furnished some of the stone for building Winchester Cathedral, as appears by a grant
made by the Conqueror (and confirmed by William Rufus) to Eishop Walkelyue,
and by two precepts from Henry I. to Richard de Uedvers, Lord of the Island, for

stone to be dug there for the Cathedral at Winchester; ami subsequently to Stigand,

when he transferred his See from Selsey to Chichester. 'J'jie registers of Winchester
record that William of Wykcham used this stone in building the body of Winchester
Cathedral.
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is now visible near St. John's Road Station, at a height of about
15 feet above the sea, but It soon sinks beneath the marsh level,

and is altogether lost half a mile further south. The dip at Ryde
is southward, but the amount is only about half a degree.

At the west corner of Apley Wood, about 200 yards south of

the sea-wall, an earthy limestone of the ordinary Bembridge type

has been quarried beneath the site of some unfinished houses.

This was probably the lowest bed of the Bembridge Limestone,
but the place is now covered with underwood. The blocks were
from fifteen to eighteen inches thick, and contained LimncBa^

Chara, &c. From this point the Limestone is invisible for more
than a mile, reappearing in the road, and in a small pit about a
quarter of a mile south of Sea View.
At Ilorestone Point the Limestone again makes a distinct

feature, traceable through the tumbled clitf as far as Watch
House, or Node's Point, where we again meet with clear sections.

The dip is south-south-west. On the south side of W^atch House
Point the following; section was measured :

—

Bemhridcje Limestone at Watch House Point:

Ft. In.

Limestone, irregular, marly, and most compact in the lower half

of the bed, which is, also, the least fossiliferous. Full of Chara,
with a few Limnoea and Paludina globuloides. The upjaer 2 feet

more ferruginous and less indurated, and is frequently marked
by the abundance of Limnaa - - - - - 4

Dark laminated clay ; the lower part of a lighter colour, and more
sandy - - - - - - - -13

Compact greenish clay (slightly bituminous), with, fragments of

Cyrena, and now and then a perfect valve - - -09
Earthy limestone ; the upper part soft and of variable thickness.

Planorbis discus in the upper part, Limncea throughout 1 G to 2
Hard green marl, with concretions in the lower part - - 2 6

At St. Helen's the Bembridge Limestone passes into the sea

close to the old church tower, and reappears at Bembridge Point,

The upper bed has an uneven, undulating surface, and is covered

with a cap, of variable thickness, containing Oysters throughout

its entire depth.

From Bembridge Point to the Foreland the Limestone becomes
nearly horizontal, spreading out to form extensive ledges on the

foreshore, but not rising above high-water level till Whitecliff Bay
is reached. Between Foreland Point and the margin of the bay
it forms in great part the floor of the shore, with a hollow and
slightly basin-shaped curve, dipping inwards and landwards on
the east and south-east. The extension of the broken margin
of this shallow trough constitutes the reef of rocks known
as Bembridge Ledge, and formerly quarried at low water for

building stone. Rolled fragments of the Limestone strew the

bay, and mingle with the flint gravel of the drift to form the

shingle. At a distance it is conspicuous among the neighbouring
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strata, owing to its general creamy-white hue, and the angular

fracture of its beds. When closely inspected it is found to

consist of a number of distinct strata varying somewhat in thick-

ness in different parts of the bay, and yielding different measure-

ments to observers in different yeu-s, owing to the occasional

swelling out of the individual beds. Tlieir mutual relations and
distinctions seem, however, to be tolerably constant at this locality.

In the cliff, not far from the hotel, the Limestone rises from

the shore with a rapid and sudden curve ; its uppermost portion

inclining at a high angle. The best point for examination will

be found where the great curve of the limestones first reaches

the shore, and where these strata are exhibited in their entirety

with perfect clearness. Here this division of the Bembridge
group is composed of the following elements :

—

Bembridge Limestone at Whitecliff Bay (Measured in 1856 by
Professors Ramsay and Morris and H. W. Bristow).

Feet.
Hard white crumbly marl, with a few concretions and scattered

shells, and becoming harder and more shelly for the lower

() inches. Throws out water at the top. Planorbis discus,

Limntea in places. Passes gradually ijito the bed below. This

is No. 6. of Professor Forbes' section (see below) - - 2J
Hard, compact, very shelly limestone, sometimes forming two beds,

with a harder and darker-coloured parting between. Chara
tvherculata and Ch. sp.—very abundant. Paludina orbicularis at

2 feet from the top. Limncea, Planorbis discus, Planorbis - 5

Hard bed of compact sandy limestone, weathering white; plant-

like markings. Limncea (a few) ; Paludina (sm. sp.) - - 1

Dark grey and carbonaceous clays, laminated with sand in the

lower part ; light green in the upper 2 feet, where they are

compact and marly, and sejjarated from the lower 12 inches by a

band of Cyrena obtusa with both valves joined - - 3
Cream-coloured cavernous limestone, with a hard brecciated con-

cretionary cap, (5 to 9 inches thick, on the top of the bed, which
weathers to a very irregular surface. Limncea, numerous
Taxites and Planorbis (sm. sp.), Chara tuberculata, especially 2 feet

from the top. Emits a bituminous odour when struck - - 4 to 6

Soft, white, earthy limestone, with a few casts of shells ; Planorbis,

Limncea, Fish ....... 2
Concretionary cream-coloured limestone, with an uneven surface

above and below ; weathering irregularly, and emitting a bitu-

minous odour when struck. Chara, Limncea longiscata - - 4 or 5

Another section measured in 1853, near the same spot, by
Professor Forbes and Mr. Bristow is interesting for comparison

with the above, as it shows how the strata vary.

Bembridge Limestone in Whitecliff Bay (1853).

6. Crumbly white marl, with small globular concretions. Chara tuberculata

has its uppermost limit apparently in this bed. Planorbis obtusus is common
in it, but, like all other shells in the Bembridge limestones, is almost always

in the condition of a cast. 2 ft. 7 in.
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5. Greenish white limestone, v^ery concretionary and fossiliferous. Small
patches of a white mineral are highly distinctive of this hand. Limncea
/oiif/iscafa is the most ahundant fossil. Of oLher shells I find in this locality

Planorbis discus, P. rotundatus, P. Sowerbii, and P. obtusus, a new Paludina
(identical with that in iN'o. 1), Helix occlusa, H. labyrinthica, and two other

species. The uppermost 6 inches are very conu^lomeratic. This cap weathers

pebbly, and contains freshwater shells ; when removed by the action of the

waters the stone below weathers with a rough and pinnacled surface, speckled

by the white mineral and very shelly. The substance of the bed is much less

shelly below. The thickness at the margin of the bay is 4 ft. 3 in.

4. Pale, often white marly limestone, in some places becoming very

compact ; remarkable for abounding in myriads of a small, rather globose
Paludina (P. globuloides) ; containing also Lirnncea lonyiscata, a small
Hydrobia, and. more rarely, Cyclostoma mumia. When this bed is much
exposed superficially it forms a flat white platform, with an undulated and
much cracked surface, the cracks extending throughout its thickness. In its

uppermost part is a paleish carbonaceous strip abounding in comminuted
shells of Cyrence. The Chara tuberculata occurs in it. 3 ft.

3. Compact creamy yellow limestone, abounding in casts of Limncea
longiscata, of which parts of it seem almost entirely made up ; also Planorbis

oligyratus? The nucules of CA«ra tuberculata occur in this bed, but not so

plentifully as in No. 1. The uppermost portion of it is conglomeratic.

5 ft. 6 in. This is the bed most sought after here for building, yielding

blocks of considerable dimensions.

2. Greenish grey marly clay, with an irregular and crumbling fracture ; it

contains crushed shells of Limncea longiscata and Planorbides. 4 ft. 6 in.

1. Yellowish compact limestone, weathering rather darker, exhibiting in the

fracture minute confervoid ramifying cavities. This bed is very full of casts

Limncea longiscata and nucules of Chara tuberculata are scattered abundantly
through its substance. A small Paludina, a Hydrobia, and a Planorbis

(oligyratus) occur occasionally. The average thickness is 3 ft. 6 in.

Total thickness at WhiteclifF Bay, as exposed in November
1853, 24 ft. 3 in. When measured near the same spot by Captain

Ibbetson and Professor Forbes in 1854, it was made 27 feet. <

Professor Prestvvich, in his section, states the thickness as

26 feet.

The fauna of the Bembridge Limestone has been very carefully

collected. As a rule it consists entirely of freshwater mollusca.

In a few places, however, abundance of land shells have also

been obtained, and in others, as at Headon Hill and Binstead,

mammalian remains are not uncommon. The lanrl shells comprise

Fig. 56. tropical -looking gigantic species oi' Bulimus

Chnra tuhercu-
^^^ Achatina (see pp. 159, 162). Among

, , J
1, the mammals Anoj^lotlierium, Chcei-opotamus,

' -' ' Hijopotainns, and FalcEotherium are the most
abundant. Very little is yet knoMrn about the

associated plants, for though nucules of Chara

(Fig. 56), are abundant, the limestone seldom

yields determinable leaves or fruit of the higher

orders. Near Foreland Point the palm leal

{Palmacites) figured by Dr. Mantell in the " Geological Excursions

round the Isle of Wight," 1854, p. 311, is said to have been found

in one of the beds of the Bembridge limestone, but the specimen

is in an ironstone nodule.
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Bembridge Marls.

Above the Bembridge Limestone lies a series of freshwater,

estuarine, and marine clays and marls. These attain a thickness

of about 120 feet at the east end of the island, but thin away to

about 70 feet towards the west. The Bembridge Marls were

divided by Forbes into the Oyster Bed, Lower Marls, and Upper
Marls. But there is no break or definite boundary between the

Upper and Lower Marls, and no marked palseontological change

anywhere in the series, except that the marine shells are confined

to the base. The Marls are therefore here treated as one

subdivision, in which certain marked beds can be traced for

considerable distances, but which it is not necessary or practicable

to separate into smaller sub-groups, except locally.

At the east end of the Island, where the beds are thickest, the

following section was measured by Forbes :

—

Bembridge Marls in Whitecliff Bay.

Variegated yellow and brown clay (occasionally sandy) con-

taining lines of nodular concretions, but no fossils

Pale shaly clays, the lower part with a band of septarian con-

cretions, containing Paludina lenta and other shells

Lead-coloured clays, laminated above, paler below. Paludina
lenta, Melanopsis, Melania turritissima, occasional Cyrena,

and I'emains of Fish -----
Pale bluish sands and sandy clay. Melania turritissima,

Melanopsis fusiformis, Paludina lenta, Fish, Seeds

Sandy grey limestone occasionally passing into marl ; some-
times very fossiliferous, often concretionary with few fossils.

Bulimus elUpticus, Achatina costellata, Limncea longiscata,

Melania costata, Paludina lenta, Cyrena transversa, Unio,

Chara Wriffhtii - -

Red marl, without fossils - - . . -

Pale blue laminated sandy clay, containing a few pebbles of

limestone and flint. Traces of Fish - - .

Variegated red and green marls. Cyrena ; fragments of

Trionyx incrassatus------
Clays with whitish streaks. Melanopsis fusiformis, Paludina

lenta .----..
Seam of Serpula.

Clay, with Cyrena semistriata, C. pulchra, C. olovata, C.

obtusa, Cerithium mutabile and Melania costata - -40
Hard imfossiliferous blnish septarian stone [probably the

equivalent of the Insect Limestone further west] - _ 6
Dark shaly clay. Cyrena semistriata - - - -26
Green sandy beds. Ostrea vectensis, Cytherea incrassata,

Mytilus affinis, Nucula similis, &c. - - - .-20
Whitish sands interstratified with fine stripes of clay ; occa-

sional pebbles. Lines of Cyrena semistriata and occasional
Cerithium - - - - - - -20

Grecnisii marls, with lines of white nodules in the lower part 3
Bembkiuge Limestone.

yi

Ft.
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Another measurement of the Marls, made near the same place

in 1888, gave a total visible thickness of 93 feet; but about 15
feet of the upper part of the cliff are overgrown and hidden.

Possibly there may be on outlier of Hamstead Beds here, but
if not, the Bembridge Marls must be at least 106 feet thick, with

the top not reached. This computation agrees with the thickness

proved at St. Helen's.

The marine base of the Bembridge Marls is so variable that
the following detailed notes of the beds seen on the coast will be
useful,* especially as portions are often entirely hidden by beach
sand or talus. The account is that given by Forbes, with some
additions from notes made in 1888.

The blue septarian limestone strikingly resembles in mineral
character the harder insect-bearing limestones of the Purbeck
beds. It is thickest (about 1 foot) and finest about half way
between Whitecliff Point and the Foreland, where its upper
surface forms part of the floor of the shore. Everywhere it

preserves the same pecuhar mineral character. Near the same
place the finest display of the oyster bed is seen, the surface of
which also, for some distance, forms the floor of the shore. There
it is underlain by a pale concretionary blue marl, containino- occa-
sional pebbles, and abounding in casts of shells, especially of
Ccritliium (probably C. mutahile), occasionally mingled with casts of
freshwater shells {Limncea longiscata, Pknwrbis discus and P. ohtu-

sus), CyrcncB of more species than one, a small angulated Corhula,
Murex Forhcsii, a curious pupa-like Bulimus ?, occasional Mytili^
HydrohicB, a Tellinoid bivalve, occasional examples of Melania
muricata, and traces of fish. Between this blue marl and the
oyster band is a thin sandy bed, filled with comminuted shells,

and on this rest numerous individuals of Cythcrea incrassata, with
their valves closed, but the shells are in so exceedingly decayed a
condition that, after many trials, Forbes was unable to remove
any entire. The internal casts, however, are fine and transportable.

Then come the oysters, mostly, but not all, single valves, here and
there mingled with good double specimens. They are thinly dis-

tributed, but occasionally occur in clusters of considerable number,
bristling the surface of the shore. Individuals vary much in

shape even in the same cluster. With them are Mytili (31. affinis),

Nucula similis, a Solecurtus-Yi^Q bivalve, and Forbes once met with
a Natica. The Mytili and Nuculce. retain the substance of their

shells perfectly. Occasional pebbles are mingled with the oysters.

In a few places interesting indications can be found that
marine conditions lingered for some time. (7/?V>??a-bored oysters

occur, on and in Avhich Serpnla and Balanus have grown, and the
dead Sei-pula and Balani have been subsequently covered by a
growth of Polyzoa. The best preserved marine shells will be
found at about half-tide level, a short distance south of the Fore-
land Inn, where even the Cythcrea may occasionnlly be obtained
in a perfect condition, though fragile. Nucidu similis is abundant
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here, and uninjured specimens are sometimes washed up by

the sea.

At the foot of the chfF. half way between WhiteclifF Point and
Foreland Point^, just beyond the place where the oyster bed is

best displayed on the shore, the strata immediately surmounting

the septarian stone-band are well exhibited. Dark blue clays,

with scattered shells (double) of Ci/rena ohtusa and C. ohovata

first apnear. Then come darker and more friable shaly clays,

including; a strongly marked band of Ci/rcnce, the species being

Fig. 57.

Cyrena pulchra. Sow.

C. -pulchra (Fig. 57) ohtusa, and obovata, mingled with occasional

large examples o£ Cerithium mutahile (Fig. 58) of which now and

Fig. 58.

Cerithium. mutahile, Lam.

then a specimen may be found with a Balanus attached. After
some pale laminated clays, containing the same shells, succeeded
by greenish marls, crowded with little knots of Serpulce, clays and
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Fig. 59.

Cyrena semistriata,

Desh.

shaly strata follow, including a thick band composed almost
entirely of" Melania muricata, asso-

ciated witli Cyrena semistriata, which
latter shell forms also a band of its

own. The specimens of all these shells

are beautifully preserved. In the clays

and mottled marls that follow, shells

are scarce or wanting, but fragments
of turtle occur, and Forbes had the

good fortune to find in situ the greater

part of the carapace of a Trionyx
incrassatus.

North of Foreland Point the cliff becomes low and the Bern-
bridge Marls are almost entirely hidden by slipjjed gravel.

Crossing Brading Harbour these Marls re-appear in the cliffs near
St. Helen's Church. Owing to the destruction of the sea-wall

good sections of the lower parts of the group are now visible

between here and Horestone Point.

The greater portion of the Marls is exactly similar to the corre-

sponding part of the Wliitecliff Bay section : but with some
slight though interesting differences in the region of the oyster
beds, worthy of detailed notice.

The top of the Bembridge limestone in this locality, as men-
tioned in the account of that rock, presents a surface somewhat
irregular, and including oysters, Cyrenoe, and casts of Cerithium.

This is immediately succeeded by half a foot of greenish clay
containing oysters. Then come !-ix inches of brown clay charo-ed

with Cyrena ; a coarse greenish clay, 1 foot thick, succeeds,
having a crumbly and angular fracture, and including Melanopsis
fusiformis, Cyrena, and a small Melania. The next overiyino- dark
shaly clay, 1 foot thick, contains Cyrena, and is surmounted by
some four or five inches of pale-lilap, compact, septarian stone,

weathering white. Nearly two feet of dark laminated clays and
marls succeed, containing in their upper part a band filled with
Cyrena semistriata, accompanied by Cyrena obovata and Cerithium
Tnutahile. Then come greenish and variegated marls.

A peculiarity in this section is the presence, in the brown clay-

above the oyster clay, of some shells of marine origin not noticed

Fig. 60. elsewhere ; these are a pretty little

Area Wehsteri, Forbes. ^''^\ (^- f^^ehstcri), and a Modiola.
ihe above is the account given

by Edward Forbes of this section, but
it may be interesting to add a fuller

list of the mollusca, from specimens col-

lected in 1888 by Mr. Henry Keepiiio-

and Clement Pieid.

Mollusca of the Lower Bembridge Marls at St. Helen's.

Area Websteri, Mya minor.
Cyrena obovata.

--...—
obtusa.

Mytilus affinis.

Ostrea vectensis.
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Cerithium elegans. Melania turritissima.

,, mutabile. Melanopsis carinata.

„ plicatum. „ fusiformis.

Fusus Forbesii. Paludina lenta.

Melania Forbesii. Balanus.

„ muricata.

The occurrence of Melania turritissima so low in the Bembrldge
Marls breaks down the palgeontological line drawn by Forbes
between the Upper and Lower Marls. Like many other Oligocene
fossils, this species is commonly confined to certain thin beds,

but reappears on widely separated horizons. Even in the Hea-
don Series, a scarcely distinguishable variety is met with under
the name of Melania. -peracuminata. The specimens of Cerithium
plicatum are not perfect, but there seems little doubt that they
are correctly determined, and that the occurrence of this species

so far from its principal horizon is another case of the same kind.

North of the Priory the beds rise, and the Marls are lost in

the overgrown part of the cliff, or pass inland. The only section

near Sea View is in an old pit on the road to Fairy Hill, where a

bed with Oysters overlies the Limestone, but no measurements
can be obtained.

The inland sections near Bembridge and St. Helen's are few
and unimportant, the most interesting being a small exposure of

the Oyster bed on the Limestone at the edge of Brading Harbour
north of Woolverton ; and a brick pit, showing mottled clay with
bones of turtle, on the northern border of the harbour, near

Carpenters.

A well-section, communicated by Mr. Parsons, shows that

close to St. Helen's Station the Bembridge Limestone has sunk
considerably beneath the sea-level, rock being reached at 28 feet

from the surface, which is about 5 feet above high water. In the

p, oil heap were found the ordinary fossils belonging to the base of

the Bembridge Marl, including Ostrea vectensis. {See Appen-
dix, p. 309.)

Another well on the top of the hill about a quarter of a mile

north of St. Helen's reached the limestone at 133^ feet. Perhaps

15 feet of this depth belong to the Hamstead. Beds, leaving

118^ feet as the total thickness of the Bembridge Marls. Scarcely

any determinable fossils were found in the samples, but Scrpula

occurs about 7 feet above the Limestone.

Hamstead Beds or Gravels hide much of the Bembridge Marls

west of Brading Harbour. As there are also few pits and no
clear cliff-sections, little can be said about the changes this series

undergoes between Sea View and the Medina. At the time of

writing there are no good sections near Ryde.
The u])per part of the Bembridge Marls can be examined in

Ashlake Brick Yard, near Wootton Bridge. Here the following

section was observed :

—

Ashlake Brick-yard.
Ft. In.

Drift or Rainwash. Stony clay - - - - 3 6

{Weathered clay - - - -40
Black clay full of lignite (the Black
Band) - - - - 5
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fGreen clay, weathered in the upper part.

I

Melania turritissima in pyrites -

I
Seam of marl with Melania muricata,

Bembridge Marls -^ Melanopsis and Hydrobia Chasteli.

Green clay . . . -

Line of ironstone nodules.

Green clay (2| feet seen) - dug for

Ft. In.

3

1

12 6

24 5

Fig. 61.

Hydrobia
Chasteli, Nyst.

The occurrence of a thin shelly seam full of

Hydrobia Chasteli three feet below the Black

Band is noticeable. This Hydrobia was formerly

considered to be characteristic of the Hamstead
Beds, but now we find that wherever there is a

clear section of the upper part of the Bembridge
Marls this thin seam—never more than two inches

thick—is found at from three to eight feet below

the Black Band. It is well seen on the foreshore at Hamstead
and near Yarmouth.
On the east bank of the Medina, near Whipphigham, one of

the trial-borings made by the Survey reached clay full of Serpula,

apparently belonging to the lower part of the Bembridge Marls.

Crossing the Medina good sections were exposed in the Zerena

shp-way, near Shambler's Copse. At the time of the re-survey

the section was obscured, but it appears to have cut through the

marine beds and the underlying Limestone. The following fossils

were found in the spoil heap :

—

Cyrena obovata.

,, obtusa.

„ semistriata.

Cerithium elegans.

Cerithium mutabile,

Melania muricata.

Melanopsis carinata.

Lamna (tooth).

Fig. 62.

Pseudocythere

Bristoviij Jones

& Sherborn.*

Similar beds were well seen in a deep ditch by the side of the

railway cutting a quarter of a mile further south, close to Bolton

Copse. Here the base of the Marl is crowded

with Melania muricata, so that the heaps

looked quite white after rain. The other

species obtained were Serpida tenuis, Cyrena

obovata, C. obtusa and Cerithium mutabile.

In places, a seam of white marl hardens into

a shell- limestone containing Cyrena semis-

triata, Cerithium mutabile, and Neritina

concava. In this Cyrena limestone J. Rhodes

found a new Cyprid (Fig. 62).

A mile further south, at Werror Brick

Yard, J. Rhodes obtained Plant-remains,

Fish-bones, Faleryx, and a phalanx of a Bird.

These were found immediately below the

Hamstead Beds, which are also shown in the

same pit. At this point the Bembridge Marls

are lost beneath the marsh level.

A series of wells at Cowes, the West

. Right valve (slightly

broken along the ven-

tral edge).

Edge view. Magni-
fied 20 diam.

* Supp. Monogr. Tert. Entom. Fal. Soc, 1889.
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Medina Cement Works, and Newport will be found in the

Appendix. Unfortunately the samples preserved are not suffi-

cient to prove the exact position of the base of the Hamstead

Beds, or to show the palseontological character of the different

))arts of the Bembridge Marls. However, they show that the

Marls are about 120 feet thick, and that they consist of variously

coloured clays, as in other parts of the Island.

The cliffs between Cowes and Gurnard are now much over-

grown and obscured by landslips, but the marine beds ovei-lying

the limestone seem to have been better exposed when Forbes

visited this part. He observes that :
" At Gurnard Bay, whitish

marls, separated by a carbonaceous band, immediately surmount

the limestone, and then succeeds about a foot thick of blue clay

and shelly stone full of Cj/mice. This is surmounted by nearly

three feet of dark shaly clays containing oysters, Cijrcna

pulchra and ohovata, and Cerithium mutabile, a shell here much
more plentiful than I have observed it elsewhere. A well-

marked band of pale blue septarian stone succeeds ; then come
some 10 feet of shales and clays, with Cyrena ohtusa and

ohovata, Melania inuricata, and the Cerithium, which fossils re-

occur in clays and shales occasionally forming compact bands

to the summit of the cliff. At the point where this section was
noted the uj)per beds of the Bembridge limestone only are above

the shore."

A short distance north of Gurnard Ledge, the upper part of the

Marls can be examined, for a small outlier of the Hamstead Beds

caps the hill. Here the shelly seam full of Hydrohia Chasteli,

Melania viaricata, and Melanopsis carinata is found 8 feet below

the Black Band. Further south, near Sticelett, the same seam is

again met with in the upper part of the cliff.

The lower portion of the Bembridue Marls in Gurnard and

Thorncss Bays is of great interest, for it contains a thin seam of

insect-limct^tone, which adds very largely to our knowledge of

the land fauna of this period. Tins limestone was discovered

by Mr. E. J. A'Court Smith nearly thirty years ago, but no

account of it appears to have been published till Dr. Henry
,Woodward, recognising the great interest of the fauna, read notes

on it before the liritish Association and Geological Society in

1877.* Unfortunately a misvmderstanding of the relation of the

beds led to the " insect limestone '' being referred at first to the

Osborne Series and subsequently to the Bembridge Limestone.

Its true position, however, is in the lower part of the Bembridge

Marls, above the oyster bed.

This part of the series was re-examined in May 1888 (by

Clement Reid) in company with Mr. Smith, who pointed out the

exact position of the insect limestone and showed a number of the

* Rep. Brit. Assoc, for 1877, Trans, of Sections, p. 78, and Quart. Joitru. Geo/.

Soc, vol. XXXV. {>. 342, and pi. xiv.
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fossils which he had obtained. A short distance west of Gurnard
Ledge the section of the lower part of the cliff was :

—

Ft. In.
Blue clay - - - - - - - 1

Fine-grained blue-hearted limestone, like lithographic stone.
Many insect remains, and occasional leaves and fresh-water
shells. This bed does not appear to be perfectly continuous,
but forms large thin cakes dying out for a few feet and
coming on again at the same horizon. One portion, a
little further west, thickened to 2 feet, and was full of

insect remains, but is now entirely destroyed - - 3
Blue clay - - - '

- - - - 3
Sandy bed, full of Cerithium mutabile - - - 3
Blue clay, with Cyrena obovata, Melania muricata, Melanopsis

carinata, and Paludina globuloides - - - - 2 6
Ferruginous loam, with Ostrea vectensis, Cytherea incrassata,

Cyrena, Cerithium mutabile, &c. - - - - 10
Bernbridge Limestone.

Mr. Smith has traced the Insect Bed from West Cowes nearly

to the Newtown river. He states that it varies in thickness from
2 inches to about 2 feet, though the extreme measurement of

2 feet is quite exceptional. Its distance above the Bembridge
Limestone also varies slightly, sometimes being as much as

9 feet.

The fossils of the Insect Bed have been collected during many
years by Mr. A'Com't Smith, to whose industry we owe the

wliole of our knowledge of this interesting fauna. Among the

forms contained in his collection are numerous beetles, flies,

locusts, and even s])iders and caterpillars. These have been as

yet only partially studied, but Mr. Frederick Smith gave the

following list of genera* :

—

I. COLEOPTERA. V. NeuROPTERA.

1. Staphylinus. 12. Phryganea.

2. Dorcus (Lucanidse). 13. Termes ?

3. Anobium. 14. Hemerobius.

4. Curculio, 15. Perla.

16. Agrion.
II. Hymenoptera. 17. Wings of Libellula.

5. Wings of. ,,., r\

6. Formica.
^I- Orthoptera.

7. Myrmica. 18. Gryllotalpa.

8. Camponotus. 19. AcridiidEe.

III. Lepidopteba. VII. Hemiptera.

9. Lithosia. ' 20. Wing of?
21. Triecphora sanguinolenta.

Ai

11. TipuTidag. 1. Spider.

IV. Diptera.

10. Wings of.
Arachnida

* In Dr. Woodward's paper.

E 56786.
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Fig. 63.

Pfltamocypris

Brodiei, J. & S.

To this list Dr. H. Woodward adds two new Crustacea : a

Phyllopod, Branchipodites i^ectensis, and an Isopod, Eospharoma
fiuviatile. A second species of Isopod, Eosph(2roma Smithii, was

discovered by Mr. Smith in a " fine yellow

marl or pipe-clay, full of rootlets of aquatic

plants " somewhat higher in the series.

Ostracoda also occur, and in the last volume
of the Palseontographical Society's mono-
graphs, Messrs. Jones and Sherborn de-

scribe a new species of Potamocypris

(Fig. 63).

The determinable plant-remains in the

Insect Bed, though not abundant, are also

interesting, but until Mr. Gardner has

finished his monograph on the Oligocene
«• h. flora not much can be said about them.

a. Right valve (slightly More to the west, at Thorness Point,

mTSn^''*
^^"^ posterior Forbes measured a good section of the

b. Edge^view. Magnified i^i^^dle beds of the marls, exhibiting the

20 diam. following succcssion in descendino; order :

—

Green clays, with plentiful specimens of Melanopsis carinafa,
and, less abundantly, Paludina lenta, Melania turritissima,

and Cyrena obovata - - . . .

Band of comminuted Melania ....
Dark-green shaly marls, with ferruginous concretions, and
numerous specimens of Melania muricata and Melanopsis
carinata, a belt of which shell forms the base of this bed -

Green marls, with Paludina lenta - - . .

Pale-yellow stony band, composed of comminuted shells, and
becoming a limestone. Broken Cyrena and Melania muri-
cata form the mass of it -

Green clays, with lines of broken Melania muricata •

Band of comminuted Melania muricata ...
Green marly stone, with a well-preserved band of Melania

muricata -..--.-
Band of comminuted Cyrence ....
Grey septarian stone band, capped by a thin layer of greenish

stone, with fucoidal markings ....
Greenish marls, with bands of finely preserved Cyrena obovata,

very abundant, patches of Melania muricata, and scattered
shells of Paludina lenta .....

Band of septarian stone .....
Green clays, full of Melania muricata, constituting the last

bed exposed upon the shore.

Ft. In.

6
2

2 2
2 3

1 2

2i
2

44
4A

5

2 6
2

In this neighbourhood the thickness of the Bembridge Marls
has apparently decreased to about 90 feet, but the Hamstead
Beds are so overgrown that it is difficult to obtain exact measure-
ments.

Crossing the Newtown Eiver, we find, at Hamstead, the only
locality where a section of the entire thickness of the Bembrido-e
Marls is displayed. Here the whole of the beds which compose
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the subdivision, from the Bembridge Limestone forming Ham-
stead lodge to the "Black Band" which constitutes the base of
the Hamstead Series, may be examined in detail at low water
without a break, as they successively crop out on the shore, and
their beautifully preserved fossils may there be collected.

The following section taken along the shore, at low water, in

1856, by Sir A. Ramsay, then Director of the Geological
Survey, Professor John Morris, and H. W. Bristow, is more
complete than that of Professor Forbes, in consequence of its

supplying the thicknesses of the several beds, which are omitted
in his section.

Bembridge Marls of Hamstead

Measured along the Shore at Loio Water,

Black Band (base of Hamstead Series)

Green clays, with large bands of Paludina lenta

Ironstone ---....
Clay

Clay with Paludina .-.--.
Concretionary ironstone .....
Clay with Paludina ......
Clay with two or three small black bands
Ferruginous brown sandy clay, with Paludina at base, thick-

ness variable . - - - . OtoOG
Thin bituminous bands, with reed-like plants, and a layer of

Paludina lenta below filled \vith green clay - - 1

Grey clay, with short zones of Melania Forbesii and nodules
containing Paludina lenta - - - . - 3

Band of scattered nodules of iron pyrites, overlying verdigris-

green clays, with bands of Paludina lenta (occasionally of

very large size), Melania Forbesii - - - - 5

Dark-grey clays, with Paludina and numerous oval seed-

vessels, and containing thin carbonaceous sandy bands, with
(reed-like) plant impressions, Cypris, Paludina, Planorbis

immediately overlying a layer of large Limnaa. This is

altogether a freshwater deposit - - - - 3

Bands of Melania turritissima, Planorbis, and Paludina - 1

Greenish shaly clay, with concretions of indvirated marl, and
containing near the base a band o£ Melania turritissima,

M. costata, Melanopsis carinata, Paludina, Sfc. - - 4

Hard shelly band chiefly made up of Melania turritissima, a
few Melanopsis, and fragments of Fish - - - 3

Pale-grey clay, with bands of compressed shells, chiefly

Paludina - - - - - - -20
Sandy band, full of Cyrena obtusa (with both valves),

Ceritliium and Melanopsisfusiformis - - - 9

Pale greenish shaly clay, with a thin band of Melania turri-

tissima 6 inches from the top, and a 1-inch bituminous
band at 3 feet. Compressed Carpolithes, Melania turri-

tissima, Melanopsis carinata - - - -60
M 2

Ft.



80 GEOLOGY OF TUE ISLE OF WIGHT.

Ft. In.

greenish marly clay, with bands of Paludina

Sandy clay, with Melania muricata, M. turritissima, Mela-
nopsis, 3 inches thick, resting on sandy clay, almost entirely

composed of Melania inuricata, with a few broken Cyrena,

and some Melanopsis - - - -04to0
Bluish irregular shaly clay, with selenite. A band of Melania

turritissima and Melanopsis carinata, 2 inches from the top,

Paludina -._-.-.
Indurated

lenta

Greenish clay, with 2 bands of broken Cyrena obtusa, and C.

semistriatu, and on the top a bed of Melania muricata,

with scattered Melanopsis. and occasional Cerithimn

Green clays, Melania turritissima,With, scattered Melanopsis and
Melania muricata, mixed with patches of Cyrena semistriatu,

C. ohovata, Fish remains, &c., about the middle 4 inches

Green clays, with Melania muricata, M. turritissima, and
numerous Melanopsis carinata and Paludina lenta -

Verdigris-green clay, with Cyrena semistriatu

Bright-green clays, with Cyrena semistriatu on the top

Bluish-green clays, with bands of Melania muricata and
Cyrena ohovata --...-

Hard, sandy green marl, with scattered Cyrena semistriatu -

Verdigris-green clays, with 5 bands of Cyrena semistriatu and
Melania .......

Greenish clay, with 2 marked bands 1 and 2 inches thick,

full of Melania muricutu (small var.), occasional Cyrenu
pulchra, and a few Cyrena semistriatu . . -

Green clays, with Cyrenu semistriutu (finely preserved) C.

pulchru and ]\Ieluniu . . . . .

Dark clay, with soft green sandy concretions, 6 inches

;

greenish clay 1 foot. Scattered Cyrenu obovata

Blue clay, with small Cyrenu (obovata ?), Meluniu muricatu,

and Melanopsis ......
Bembridge Limestone in 3 beds, with softer beds between,
forming a ledge (Hamstead Ledge), out at sea, in the
direction of the Buoy, and containing numerous Limnceu
longiscutu, Chara, &c.

3

4 6

9

1

1
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Fig. 64.

Melania
turritissima,

Forbes,

the high-road strikes the coast. Here exceptionally good ex-

posures were visible during 1887 and 1888, for though the cliff is

low and overgrown, a continuous foreshore of clay was laid bare

as far as the first houses in Yarmouth. The strata are so like

those on the north side of the synclinal that it is unnecessary to

give detailed measurements. The seam with Hydrohia Chasteh

again occurs a few feet under the Black
Band, and the section below is continued

down to the Melania turritissima. (Fig. 64)
beds, which lie 10 or 15 feet above the

Limestone. The base of the Marls cannot

be examined here, but the Limestone out-

crops on the other side of Yarmouth, at the

Gas Works and Station.

A good deal of drift wood occurs in the

Bembridge Marls between Hamstead and
Yarmouth, and thin seams rendered quite

black by the number of seeds they contain

are often conspicuous on the shore or in the

washed base of the cliff. The drift wood does not occur as rafts,

but generally as isolated trunks and branches, often of considerable

size. One of these trunks, examined by Mr. Keeping and Clement
Reid, was cleared for 18 feet without reaching the end. It

measured 3| inches thick at the broken smaller end, only in-

creasing to 5 inches 13 feet below. The thickness of the over-

lying clay prevented us from followini; the tree further, but its

straightness and slenderness showed that it had probably grown
in a forest—not in open ground. In the Marls near Yarmouth
Toll Gate we also obtained portion of the bones of a large teleostean

fish.

Inland sections on the southern side of the synciine are few,

and do not expose any of the more characteristic beds. In the

railway cuttings near Shalfleet, Cyrena. obtusa (Fig. 65) is common,
but no other species were noticed.

On the west side of the Yar there are

three outliers of the Bembridge Marls.

The first caps the long ridge between Sconce

and Clifi" End for about half a mile. It

exhibits no clear sections, and all that can be

made out is that cLiys with Cyrena ohovata,

C. semistriata, Melania muricata, Melanopsis

fusiformis, and Serpnla overlie the lime-

stone. The thickness cannot be great

;

probably it is under 20 feet. The second

outlier, of still smaller extent and thickness,

occurs at Hill Cross, south of Norton.

Shelly marl is found in the road cutting, but there is no section.

The third outlier underlies the gravel capping Headoa Hill.

Fig. 65.

Cyrena obtusa,

Forbes.



182 GEOLOGY OF THE ISLE OF WIGHT.

Fig. 6C.

Melanopsis

carinata^ Sow.

!No section is visible, and the surface is imich obscured by waslied

gravel. The Bembridge Marls here consist of grey and white

clays with Cyrena.

The fauna of the Bembridge Marls is not a prolific one.

Leaving out the mammals, which are little known, though
apparently the same as those of the Limestone, the vertebrates

are turtles, crocodiles, and fish, such as occur throughout the

Oligocene Beds.

The assemblage of mollusca is poor, consisting of abundance of

individuals belonging to comparatively few
species, the common genera being Cyrena,

Melania, Mclmiopsis (Fig. 66), nnd J*((bidma.

However, though the species are few, the

shells are fine and remarkable for their

beautiful state of ])reservation. The species

of Cyrena often retain their colour-markings.

In the marine beds, fossils are not usually

well preserved, but this horizon is especially

worthy of careful examination, for any cor-

relation with other districts must be founded
mainly on the marine mollusca. Though
few species of these mollusca have yet been

obtained, it is important to note that a

considerable proportion of them is con-

fined to this horizon. Among these

are Area Wcbsteri (Fig. 60, p. 173), and
Ostrea vectcnsis (Fig. 67).

Certain thin seams in the Bembridge
Marls contain only freshwater forms

;

but the usual character of the deposits

and their included fauna points to an
estuarine origin. Red-mottled lagoon
clays, with nothing but remains of
turtles and crocodiles, are compara-
tively rare in these beds, though they
appear again and again on diflTerent

horizons throughout the Oligocene and
Eocene formations.

Drift-wood, seeds, and fruit are com-
mon in the Bembridge Marls, especially
near Hamstead and Yarmouth, but few
plants have yet been determined. The
only good^ leaf-bed yet observed seema
to be the insect-limestone, where, how-
ever, leaves are not abundant.

The following list of the Bembridge plants has been revised
by Mr. Gardner; but the whole flora being under examination
the list can only be regarded as provisional :

—

Fig. 67.

Ostrea vectensis,

Forbes.
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Chara Lyellii, Forbes.

medicaginula, Brong.
tuberculata, Lyell.

Cluysodium lanzaaanum, Visiani.

Gleichenia, sp.

Artlirotaxis (Sequoia) Couttsias, Heer.

Carpolithes (Folliculites) Websteri,

Bronff.

Cinnamomum lanceolatum, linger.

polymorphum, Unger.

Doliostrobus Sternbergii, Goepp.
Engelhardtia, sp.

Fieus, sp.

Flabellaria Lamanonis, Sternb.

Lygodium, sp.

Myrica, sp.

Pinus Dixoni, Bowerb.
Rhus, sp.

Sabal major, Heer.

Viburnum, sp.

Zizyphus Ungeri, Ett.
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CHAPTER XII.

OLIGOCENE— con^mMerf.

Hamstead Beds.

In 1853 Forbes pointed out that a thick series of beds overlies

the Bembridge Marls, and yields in its upper part a marine fauna,

which includes a large number of characteristic species. These
beds attracted great interest, for they were the highest of our

older Tertiary series, and were separated by many writers from

the rest of the Fluvio-Marine Beds and were referred to the Miocene
period. Though no longer classed as Miocene the interest of these

deposits has not decreased, for nearly all the recent additions to

the fauna are characteristic of the upper part of the Hamstead
group.

Not only has our knowledge of the fauna increased since

Forbes' time, but the deposits prove to be both thicker and more
extensive than was originally imagined. When Forbes' Memoir
was published the only known strata of this age occurred in

Hamstead and Bouldnor cliffs, with a doubtful outlier in Parkhurst

Forest. Now it has been ascertained that they cover a much
larger area, for they extend over about half the Tertiary basin in

the Isle of Wight, stretching continuously from Yarmouth to

Brading, and occupying the greater part of the wide trough of

the Isle of Wight syncline.

In thickness also Forbes under-estimated the importance of this

group. Instead of only reaching about 170 feet in Hamstead
Cliff, new measurements prove that the Hamstead Beds are there

256 feet thick (probably rather more), and that at Parkhurst

Forest, and at Woottoii, in the East Medina, they also exceed

200 feet.

Forbes divided the Hamstead Series into :

—

Corbula beds.

Upper freshwater and estuary marls (full of Cerithium

plicatuni).

Middle freshwater and estuary marls (full of Mclania
fasciata), with the "White Band " at the base.

Lower freshwater and estuary marls (with Melania
mvricata and Mclanopsis carinatd).

" Black Band."
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Fig. 68.

Cerithium plicatum,

Lam.

Fig. 69.

Corhula pisum,

Sow.

Fig. 70.

Cerithium elegans,

Desb.

Fig. 71.

Corhula vectensis, Forbes.

The line between the

This classification might with ad-
vantage be considerably simplified.

The Corhula Beds and Cerithium
plicatum Beds pass imperceptibly into

each other, and form one marine divi-

sion, with Corhula becoming scarcer
below, and Cerithium dyino- out
above. In fact, these strata become
more truly marine upwards, though
Corhula vectensis (Fig, 7l) extends
downwards even to the base of the
marine bands.

Middle and Lower Freshwater and
Estuary Marls is a very indefinite one, and proves to be only of
local value, for the White Band, which Forbes took as the
junction, soon dies out and there is no palaeontological evidence on
which to separate the two horizons."^

The Hamstead Beds may therefore be divided into :

—

Marine Beds, with Corhula, Cytherea, Ostrea

callifera, Cuma, Valuta, Natica, Cerithium, and
Melania - - - - _

Freshwater, estuarine, and lagoon beds, with
Unio, Cyrena, Cyclas, Paludina, Hydrohia,
Melania, Planorhis, Cerithium (rare). Turtles,

Crocodiles, Mammals, Leaves, and Seeds

Feet.

31

225

256

* Melania fasciuta seems to be only a stunted form of M. infiata. Selected
specimens are sufficiently different, but certain beds contain forms that miffht be
referred to either.
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As the beds were evidently considerably thicker than had been

thought, they were re-measured during the summer of 1888. The
followino; section is the one then made :

—

Section of the Hamstead Beds at Hamstead.

(Measured by Clement Eeid and Henry Keeping.)

Drift

Upper
Hamstead

Beds
(marine)

31i feet.

Feet.
_/ Irregular clayey gravel of subangular flint,
' \ flint and quartz pebbles, &c. - to 5

fPale bluish-green clay (much weathered), with
I seams of Oxtrea callifera bored by Lithodomus
I and overgrown by Balanus - - - 11

1
Carbonaceous and ferruginous clays, full of
broken and watervvorn Cyrena semistriata,

Guma Charleswortliii and Voluta Rathieri

also occur occasionally - - -1
Stiff blue clay, full of Corbula pisum, Cerithium

plicatum, G, elegans, Voluta Rathieri, and
Strebloceras cornuoides. A layer of flat

septaria about the middle - - - 7

Black clay, full of Gorbula vectensis. Also
Gytherea Lyellii, Gyrena semistriata, Hydrobia
Ghasteli, Gerithium plicatum, G. elegans,

Melania fasciata, M. injiata - - - 4
Shaly clays, with Gyrena semistriata, Cerithium

^ plicatum, Hydrobia Ghasteli, seam of Mya
minor. Occasional Paludina lenta and Unio
towards the base - - - - 4^

Shell-bed, full of Gerithium plicatum^ G. elegans,

Hydrobia Ghasteli, Melania injiata, and
Gyrena semistriata - - - - ^

Shaly clays. Seams of Paludina lenta and
Unio------ 4

Stiff Wue clay, carbonaceous at the base.

Scattered Cyrena semistriata. At base seams
of Mya minor, with Cerithium plicatum,

C. elegans, Hydrobia Ghasteli, Melania
injiata, Gorbula vectensis, Gyrena semistriata,

and Balanus - - - - - 1^
Laminated carbonaceous clay, and sand-

. partings with Cyclas - - - 1

""Green clay, with Paludina • - - 3^
Carbonaceous clay, with Chara - i
Mottled red and green clay. Unio, Paludina,

seeds, &c., occasionally - - - 11

Obscure (mottled clays P) - - - 18

Carbonaceous seams, with Carpolithes ovulum,

Unio, and Paludina lenta - - - 2
Carbonaceous clays, with seams oF Melania

injiata, var. lavis, Unio, Paludina, Planorbis,

Hydrobia Chasteli, and Seeds - - 15

Bluish loam . « - - - i

Clay, with Paludina, Seeds, &c. - - 3
Obscure ...... 4
Clays, with occasional Paludina and Melania,

and seams of Carpolithes ovulum. Fossils rare 20
Obscure - .... 5
Laminated carbonaceous clay, with Seeds,

Palm -leaves, leaves of Water-lily, Unio,

Paludina lenta, Melania, and Candona - IJ
Green and red marls - - - - 8
0])scurc (? s]iaringly fossiliferous) - - 60
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Lower
Hamstead
Beds

(lacustrine

and estuarine)

224i feet.

I White Band—Green clays and white shell-

rearls. Melaniafasciata,Gerithiuininornatum.

} G. Sedywickii, Mya minor, &c.

Green clay, with lines oi ironstone nodules at

the base . - . . .

Obscure - . . . .

Black or slate-colom-ed carbonaceous clay, full

of Gyrena semistriata and Nematura pupa.
Also Bythinia conica, Gerithium 2 sp., and
Cyclas Bristovii - - . .

Green clay . . . - .

Black laminated clay, full of Planorbis obtusus,

P. sp., and Gyclas Bristovii • - -

Green clays - - . . -

Mixed black and green clay, full of Melania
mnricata, Hydrobia Ghasteli, Limnaiu, Plan-

I

orbis, &c. - - - . .

I

Green clays with Paludina, Nematura, sp. (in

Ithe upper part), Melanopsis carinata

Black Band, full of Paludina lentaj Unio at

[_ the base .....

Feet.

7
28

20

U
Total - 255^

The constant landslips from Hamstead clifF render it impossible

to measure the whole of the beds at any one time. It will there-

fore be necessary, as far as possible, to fill up the gaps in the above
section from notes taken during the original survey of the Island.

Unfortunately the 60 feet of beds above the White Band do not
appear ever to have been measured in detail, and the

section only gives the lower part :

—

followinof

Section of the loiver part of the middle freshivater and estuary

marls and of the white hand, measured in a low cliff on the

shore, at the base of a great founder. {By Professors Ramsay
and Morris^

Rubble.
Small bands of clay, with apparently nodules of ironstone

Band of crushed Oyrewffl 1 inch - - - - ."^

Shaley clay 1 inch -
- - - - i

Band of crushed Gyrena and Melania fasciata in great abundance,
[

1 inch ---..-.-J
Brown clay -.---..
Ferruginous band: Melania fasciata, Gyrena, Paludina separated

by a very thin layer (sometimes passing into it) from another
similar layer .._..-.

Ferruginous band, containing the same shells ; with Gerithium -

Laminated clay, with bands of compressed Melania and Gyrena about
Greenish tenacious clay, with bands of Paludina and Fish remains
Ferruginous concretions, covering a layer of compressed Gyrena -

Tenacious green clay ; a layer of Melania (and bones of turtle)

1 inch from the bottom, with concretions of clay-ironstone

Thin layer of vegetable matter, with reed-like plants and long
seeds (Folliculites), patches of Paludina

Greenish sandy clay forming the shore, with large concretions

;

patches of shells, Paludina . . - - .

'Verdigris-green clay, with two bands of Gyrena semistriata

,

more or less perfect ; in the lower half of the bed (between

which is a thin layer of ironstone with. Panop(Ba Gibbsii ?)

Gerithium, Melania, Fish, and Folliculites in the lowest

band of Gyrena .....

Ft, In,

4

3

1^
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Further eastj about 100 yards west of some stakes driven into

the beach, where the White Band comes to the base of the chfF, it

contains occasional large white nodular concretions 10 inches thick

and a yard long, while above it are two bands of clay-ironstone,

each one inch thick.

Section measured easUoard of the preceding section, where the

lohite hand a.pj)ears at the base of the cliff.

Ft. In.

Dark clay -
- - - - 2

Tenacious dark-greenish clay ; at two inches below the top

of the bed are two 1-inch bands of tabular ironstone,

containing Paludina, and separated by two inches of

clav also with Paludina----- 10
In.

Very shelly clay, with Gyrena, Melania, and Cerithium 3

Clay Oi

Shelly clay, as before - - - - - 2

Clay with compressed Gyrena - - - - 1

Shelly bands, as before ; sometimes separated by a thin

layer of clay - - - - -3 to 4

Clay, with bands of Gyrena, Gerithium, and Melania 4

Green clay, mostly filled with broken Gyrena and
Gerithium. The shells in this band are much black-

ened, and occasionally at the bottom are Panopcea
in upright positions, partly sinking into the clay

below, Melaniafasciata, Gerithium Sedgwichii

Greenish clay about two feet from the shore, forming the

base of the cliff, and containing bands of crushed

Paludina - - - . - .

< H 1^

Further east of the place where the above section was measured,

all the bands forming the White Band unite, and are well seen in

the clitf, forming a distinctly marked white line at its base, with

about twelve feet of dark clay weathering brown above.

The next three sections helj) to fill up the gaps in the beds

between the White Band and the Black Band.

About S.E. of the buoy the following section was measured in a

projecting point of the undercliff.

Ft. In.

Laminated tenacious clay, with shelly bands, mostly made up of

broken Gyrena-.-.---
Laminated clays, with Hydrobia Chasteli and Cypridee

Band of broken Cyrena ------
Lenticular patches of white marl, containing fragments of lignite

and disseminated vegetable matter, with reed-like stems
Tenaciovis blue clay .----.
Fossil band ; Melania muricata, Melanopsis, Gyrena or Cyclas,

Nematura pupa, Candona ; Planorbis on surface of bed -

Tenacious greenish clay, with layers of Paludina and seeds towards
the middle ..-.-..

Ochreous clay, ])assing into ironstone . - - -

Stiff lead-coloured clays with several bands of Paludina towards
the upper part; more sandy and ferruginous towards the base,

where the beds sometimes become very finely laminated - 20
Probable jjosition of the Black Band.

15



Ft.
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Fig. 72.

Cyclas Bj-istovii, Forbes.

Fig. 73.

Unio Gibbsii, Forbes.

in

Forbes thus describes the Black Band :

—

" It consists of nearly two feet of firm

carbonaceous laminated clays, abounding
in fossils. These are Paludina lenta,

very numerous; HydrohiaChasteli major

^

scarce; Melanopsis carmata ; Limncea

;

Planorbis obtusus,o? large size ; a peculiar

small Cyclas, (C. Bristovii, Fig. 72),

which I have not met with elsewhere
;

and fish vertebraj. Impressions of the

linear leaves of gramineous plants, occa-

sionally large seed vessels, and Gyrogo-

nites are found in it, and lumps of

lignite. At its base is found a seam of

Unio (U. Gibbsii, Fig. 73) containing

well-preserved specimens."

" The Black band rests in perfect conformity on a bed, three feet

thickness, of dark green marls, becoming paler below, and

separated by an irregular seam of broken univalves (Paludma
lenta) from greenish blue pale marly clays, with lenticular seams

of crushed Paludina. In the dark green marls are scattered fine

specimens of Paludina lenta and Melanopsis, also numerous fossil

bones. There are, moreover, in this bed, curious vertical or

slanting tubular concretions, with hollow cavities, as if formed

round the roots of plants."

This weathering of the surface of the underlying Bembridge

Marls is very noticeable. It is a character still more marked
inland, where repeatedly after boring through unweathered

Hamstead Beds we penetrated a carbonaceous soil (the Black

Band), and then again entered weathered clays full of roots, like

ilie surface soil many feet above.

Though this thin bed, however, can be traced nearly throughout

the Island, there seems to be no evidence of any real break.

Fossil species die out upwards one by one, and are replaced by other

species. Even the species which Forbes considered to be most

characteristic of the Hamstead Beds

—

Hydrobia Ghasteli—we have

shown in the last chapter not to be confined to this Series, but

to appear several feet down in the Bembridge Marls. Similarly

Nematura jmpa comes in somewhat higher : and so on with

others. Probably if the beds were now for the first time to be

sub-divided, we should class the the Bembridge Marls and the

greater part of the Hamstead Beds together, and separate the

marine beds as the commencement of a new series formed under

different conditions.

But though no paljeontological break occurs at the Black Band,

it was so necessary to sub-divide the thick mass of clay above

the Bembridge Limestone, that some marked and easily re-

cognisable bed had to be traced. The Black Band proved to

be the only horizon that could be followed, and that would give a

satisfactory line from which to calculate dips and thicknesses.
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Borings were therefore made, and the Black Band traced
inland ; with the result that this horizon has been identified in

many places, and over a wider area than any other part of the
Hamstead Series.

Forbes' description of the Black Band at Hamstead is excellent,

and will also apply to the inland sections. Unfortunately the
Nematura p^ipa bed at Hamstead has occasionally been confounded
with the Black Band, and. it is now probable that in a few of the
well-sections and trial borings the bed at first thought to be a
modified representative of the Black Band is really the Nematura
pupa bed about 30 feet higher.

In the trial-borings the difference between the Black Band
and the clays lying below and above It is even more marked than
on the coast. The Black Band is generally a brown clay or loam,
turning a sooty black after a few seconds exposure, in which
abundant seeds and fish-bones are found, but few shells except
Paludina lenta^ Mclanopsis carinata, and Unio. In it occasionally

occur small angular fragments of flint.

The next marked zone is the Nematura pupa bed, nearly
30 feet above the Black Band. This is a bed of laminated slate-

coloured carbonaceous clay crowded with Ci/rena semistriata,

Nematura pupa, Bythinia conica, and Cyprids, and more rarely

yielding other species. On the coast it is the first bed that
yields Nematura pupa, but Inland this species perhaps ranges down
into the Black Band, though it is not always possible to distino;uish

these horizons In borings. Though recognised at many localities

this bed seems to be more variable than the Black Band. A few
feet underneath it there is generally a line of Melauia muricata.
The Nematura pupa bed indicates slightly estuaiine conditions

of deposit, yielding Modiola and GcrWiium at several localities. It

is perhaps the best ho.izou in the Lower Hamstead Beds for
fossils, for not only are these exceptionally well preserved but
the fauna is also more varied than is usual In these freshwater
beds. The following is a list of the species obtained, but no doubt
it could be considerably increased :

—

Cyclas Bristovii. Melania muricata.
Cyrena semistriata. Melanopsis carinata.

Modiola Prestwichii. subcarinata,

subulata.
Bythinia conica. Neritina tristis.

Cerithium elegans. Nematura pupa.
sp. (like C. plicatum). Paludina lenta.

Hydrobia Chasteli. Planorbis (small sp.).

Melania Forbesii.

About 36 feet above the Nematura pupa bed and Q5 feet above
the Black Band occurs the White Band. This consists of oreen
clay in which are seams of white shell-marl. Though so con-
spicuous at the base of Hamstead and Bouldnor Cliffs, it is not
persistent, being only traceable as far as Parkhurst Forest. In
the East Medina it is apparently represented by a seam of fine

sand which, commencing near Newport, expands eastward till it
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reaches a thickness of about 40 feet and forms a marked
topographical feature.

The White Band is characterised by two species of Gerithium

(C. inornatum and C. Sedgwickii). It also contains abundance of

Melania fasdata (Fig. 74) and Mya {Panopcea) minor,

^i^'^'-
''1' (Fig- 75), but the fossils are so much decayed and so

ciatT'kow' fi'^gile that no determinable specimens were obtained

from any of the borings in Farkhurst Forest.

Above the White Band there is a gap of 70 or

80 feet before another marked fossiliferous horizon

is met with. The intervening beds are generally

much obscured by mud-streams and landslips, but

they appear to be very sparingly fossili-

Fig. /5. ferous. None of the inland borings or
anopcea minmj^^^^^^

. ^ygii.gectiQj^g yielded much of interest in this

part of the Hamstead Beds. As the series

of borings in Parkhurst Forest penetrated

the whole without meeting with any con-
-— spicuous shell beds, it is probable that

such are absent.

About 140 feet above the Black Band, and 120 feet below the

marine beds lies a bed of compact laminated clay full of a

peculiar creeping root, and containing leaves of Palm and Water-

lily (Nelumbium), &c.* This horizon forms a ledge or low cliff,

over which the softer overlying beds slip. It has not yet been

recognised inland ; but as there are no open sections on this

horizon, and the plants would not be preserved in the small cores

obtained by boring, the leaf-bed may cover a considerable area.

The marine beds commence about 224 feet above the Black

Band, and range upwards to the highest point reached (see sketch

by Edward Forbes, Fig. 76, p. 193). Unfortunately they are

confined to a small outlier of a few acres on Hamstead and

Bouldnor Cliffs, and another about half a mile long at Wootton in

the East Medina.

A reference to the table on p. 189 will show the approximate

position of the beds mentioned in the description of the inland

sections, for though, as in all the Oligocene Beds, a considerable

amount of lateral change may be remarked, yet certain marked

beds extend persistently over the whole of the area.

The notes made in the course of the re-survey were so

voluminous that it has been necessary greatly to condense them
;

but all the well-sections will be found in the Appendix, and the

position of each of the trial-borings is marked on the 6-inch maps

deposited in the Office of the Geological Survey. As the number

of the trial-borings in Hamstead Beds amounted to nearly three

hundred, it has not been thought advisable to print so bulky a

record, but wherever fossiliferous strata of marked character were

met with, the occurrence will be found recorded in the text.

* J. S. Gardner. Kepori of the Committee for ... . exploring the Higher

Eocene Beds of the Isle of Wight. Report Brit. Assoc, for 1887, p. 414.
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Fig. 76.

Sketch of the ujyper part of Hamstead Cliff

(By Edward Forbes).

193
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«, Gravel, b. d. Marine Corbula beds. c. e. Lower Cyrena band.

/. Shaly clays.

In Parkhurst Forest, where a note by Mr. Godwin-Austen led

us to expect an outlier of the marine beds,* the survey had to be

entirely made by boring, for there are no open sections. Com-
mencing at the highest part of the Forest, we made radiating series

of borings and continued them southward and northward, till the

Black Band was reached. These excavations, and those made by

Mr. Keeping, lead us to conclude that the note of the occurrence

* Mr. Godwin-Austen mentions the occurrence of Ostrea callifera in the Forest,

but does not state by whom it was found. Forbes, " On the Tertiary Fhivio-marine
Formation," p. 37, footnote,

E 56786. N
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of Ostrca callifera (Fig. 77) Is founded on some mistake. There
seem to be no strata in tlie Forest so high as the base of the
Cerithium plicatum bed.

Fig. 77.

Ostrea callifera, Lara.

The highest strata in the Forest are found immediately west of
the Signal House. Here an old gr.-vel pit has been dug, only a
foot and a half below the top of the hill, and at the bottom of it a
boring was made to a depth of 24 feet (B. H. 11). The surface at
this point is 273 feet above the sea, and the base of the gravel lies

at '266 feet. The strata passed through are red and mottled clays^
like those immediately beneath the marine beds at Hamstead and
Wootton. Palndina occurred at 15 feet from the surface, but no
other recognisable fossils were met with.
About 8 chains soutn-west of the Signal House another old

gr.avel pit lies at a height of 254 feet. In this a boring (B. H. 10),
commencing 10 feet from the surface, was carried to a depth of
33 feet, in alternations of red and carbonaceous clays, with
Melania, Faludma, Unio, and Chara in the lower part. This
boring is important, as the upper part seems to show strata that are
too much obscured to be measured at Hamstead. In this upper
portion—probably corresponding with some of the beds marked
" obscure," about 25 feet below the marine beds*—a tooth of
Theridomys was found at 1 1 feet, and another small mammalian
bone at 15 feet. Mammalian bones are of rare occurrence in the
Hamstead Series, and the finding of two specimens in a small
boring makes it probable that this horizon might turn out to be
exceptionally fossiliferous, if it could be examined in Hamstead
Clifi:

Other borings continue the section in a southerly direction
(B.H. 12, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43) into lower
beds, but nothing of interest is met with till we descend to 170
feet. Here shell marls commence (B. H. 35), but it is difficult to

* See section, p. 186.
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say whether they represent the White Band, or whether this band
should be identified with other white marls at about 120 feet

(B. H. 40). Probably the lower bed is more nearly equivalent

to the conspicuous seam in the Hamstead Cliff.

At the southern border of the Forest we meet with a bed that

probably corresponds with the Nematvra pupa bed of the coast.

This is a stratum full of Cyrena semistriata and Entomostraca

(B. H. 43). It is conspicuous over a considerable area, and its

position and fossils correspond so well with those of the Nematura
pupa bed, that the local absence of the Nematura is counter-

balanced by the other evidence. No other band of the sort occurs

over the same area, and a bed, apparently on the same horizon,

is full of Nematura pvpa at Newport.

From Forest Side to Gunville the succession is carried on by
other borings (B, H. 44 to 52). The first of these is in the same
beds as B. II. 43, but as it commences at a higher level there must
be a northerly dip of less than 1° between these points.

About 15 or 20 feet below the Cyrena bed lies a seam of shell

marl crowded with Melania muricata and Hydrobia Chasteli This

seems to correspond with the similar seam below ihe Nematura pupa
bed on the coast.

About 26 feet lower lies the Black Band, first met with a

few yards north of Gunville Bridge (B. H. 49), and again a

quarter of a mile further south, in the village (B. H. 51, 52), The
section is interesting from its exact correspondence with that seen

at Hamstead :

—

Section 1 chain north of Gunville Bridge (B. H. 49).

Feet.
Soil - . - .... 1

f Blue and gray loam. Nodule, with casts of small univalves

j
at 4 feet - - - . - - 7

Hamstead J Lead-coloured clay. Abundant shell fragments {Paludina

Beds. ] lenta) and small angular flints between 11 and llf feet 3f
I
Hard black laminated clay, with shells, pieces of lignite,

l_ pyrites, and small angular flints . . . la.

r Green marly clay, with nmch ' race ' (concretions of carbonate

Bembridge J of lime commonly found in weathered marls) and car-

Marls.
I

bonaceous remains like small roots. Crushed Paludina J
L Hard green clay •.-----}

144

On looking through the series of borings already referred to, it

will be seen that the levels and distances have been so arranged

that each boring slightly overlaps the preceding one. By this

means the whole succession of strata has been penetrated, and we
can construct a section of the Hamstead Series comparable with
that seen in the cliff at Hamstead.

The total thickness of the Hamstead Series on the south side

qf Parkhurst Forest appears to be 220 feet. This calculation

was made liefore the re-measurement of the typical locality, and
it is interesting to find that it agrees thoroughly with the corrected

thickness. 1 he highest strata in Parkhurst Forest are extremely

N 2
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like those immediately below tlie marine beds—a comparison of

the measurements shows that they ought to be within 4 feet of

the Gerithium jjlicatum bed.

We will take next the rest of the sections in the West Medina,
none of which show continuous exposures of any o-reat thickness

of beds. Commencing with the cliffs, we encounter Hamstead
Beds for more than two miles, from near Yarmouth Toll Gate to

above Hamstead Ledge. Then travelling eastward we pass over

a gap of two and a half miles, to Thorness Cliffs, where the ]31ack

Band again strikes the coast, much overgrown and hidden by
landslips. From Thorness to Sticelett the cliff sinks, but in the

higher cliff near the latter place the Black Band is well seen,

overlying Bembridge Marls with the usual seam of Melania
muricata and Hydrohia Chosteli. Still further to the north it may
again be examined in a small outlier cut through by the cliff. In
both sections the Hamstead Beds are much weathered, only the

lower part being exposed.

Taking next the inland sections of the Black Band, we
will give the evidence on which the division has been made
on the map between the Hamstead and the Bembridge Series,

commencing with the north side of the syncline.

Above Hamstead ledge the Black Band strikes inland in a

iouth-south-easterly direction. There was formerly a large brick-

yard at Lower Hamstead, but this is now overgrown. However,
a boring (B.H. 276) was made in the pit near the cottage. This

proved hard brown and bluish-green clays, like those 50 or 60
feet up in the Hamstead Beds. So another boring (B.H. 277) was
put down on the northern shore of the creek immediately north

of the brickyard. This proved beds crowded with Gyrena
semistriata and Entomostraca. Another boring (B.H. 278) close

to the shed at the Saltworks was in tough blue clay, in the upper
part full of Paludina and Nematura. Unfortunately the speci-

mens were destroyed, and it is uncertain whether the Nematura is

the typical N. pupa or the other form which occurs lower down
and near the Black Band. At any rate the outcrop o£ the Black
Band lies only a few yards further north.

Eastward the base of the Hamstead Beds disappears under the

wide alluvial flat north ofNewtown. A boring (B.H. 275) north of
Newtown Coastguard Station proved hard clays like those found
at Lower Hamstead. Another boring (B.H. 274) on the southern
margin of Clamerkin Lake showed the bed with Gyrcna and
Entomostraca, as in B.H. 277. A third boring (B.H. 27l), further

east and near Clamerkin, proved the Bl?,ck Band. Beyond this

point the strike changes and gradually curves to the north round
Porchfield.

At Locksgreen, close to the Smithy, the Gyrena bed was met
with (B.H. 270). A quarter of a mile south of Porchfield the
Black Band was reached (B.H. 268), and two other borings
(B.H. 269 and 267) also pierced the lower part of the Hamstead
Series. Haifa mile east of Porchfield two borings (B.H. 264
and 263) were perhaps sunk in the lower part of the same Series,
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but the evidence was not quite satisfactory. All the borings

between Porchfield and Burnt Wood leave the age of the beds

some-.vhat doubtful, and it is still uncertain whether the thin

carbonaceous seam met with (B.H. 264, 262) represents the Black
Band.

A similar uncertaintj^ affects most of the borings near Great
Thorness, but the Black Baud occurs again 9 feet below the

surface at the cross roads north of VVhitehouse Farm (B.H. 242).

A boring immediately south of Little Thorness (B.H. 228) was
put down into the beds above the Black Band. In the high road

near the junction of the road to Little Thorness a seam of white

marl, perhaps representing the White Band, was met with (B.H.

212). It lies at about the right distance above the base and is

full of Cyrena and Melania fusciata.

A quarter of a mile further east along the high road, clays with
Melania muricata and Melanopsis were found in the spoil heap of

a well, similar beds occurring at about the same level near Hillis

Farm (B.H. 208). South of Hillis Farm a boring (B.H. 2*9)
in the valley reached the Black Band at 16 feet, another boring

(B.H. 211), at Rolls Bridge, disclosed clays with Paludina,

Melania tiirritissima, and Folliculites thalictroides. This last may
be in Bembridge Marls.

Of three borings near Whippance the highest (B.H. 220, 221)

seems to have been sunk in or near the Ncmatura pujia bed, and
the lowest (B.H. 222) reached the Black Band, in which again

occur small angular flints.

Near Sticelett either the strata undulate, or, as is more likely,

they are slipping downward towards the sea. The highest boring

(B.H. 213) commenced at 92 feet, but others at lower levels

seemed still to be in Ilamstead Beds. Much of the upper part of

this hill is covered with gravel, through which it would be difficult

to bore. At the junction of Tinker's liane with the Gurnard
Road the Black Band was again met with (B.H. 207), though

the whole of the beds to a depth of 14 feet were much altered

and full of selenite.

Skinners Grove Tile Works show clays with seams of Cyrena

semistriata and Cytheridea Miilleri. J. Rhodes also obtained

bones of Turtle and Crocodile. These beds lie probably 30 or 40

feet up in the Hamstead Series, for in the valley a quarter of a

mile to the east-south-east clays like those immediately above the

Black Band were reached (B.H. 200).

Tsvo borings near Pallance, one north of the Farm (B.H. 205),

and one south (B.H. 201), both reached tlie Black Band, but the

fossils are very much decayed. North of Pallance the junction of

the Hamsteacl and Bembridge Series soon becomes much obscured

by wash from the gravel plateau, but a well near Upper Cockleton

showed shelly clay, full of Cyrena semistriata, beneath the gravel.

North of this point the gravel descends and overlaps the junction

of the Hamstead and Bembridge Beds.

In the middle of the plateau, shaly clay with Paludina angulosa

and Melanopsis carinata has been dug at Place Brickyard ; but

though from its position this clay must belong to the Hamstead
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Series, there is nothing characteristic among its fossils. Another

section of the beds beneath the gravel was exposed in the new-

well at the West Cowes waterworks, which apparently penetrated

about 30 feet of Hamstead Beds, including a shaly carbonaceous

clay like the Black Band ; but unfortunately few samples were

preserved from the upper part of this well.

Descending towards the Medina Ave find another Brickyard at

Werror. In this the junction of the Hamstead and Bembridge

Beds is apparently shov/n. Above a black seam were found

Melanin turritisslma, M. Forbesii, Melanopsis, Paludina lenta.

Fish bones, and Folliculites thalictroides with other seeds, but the

strata are so weathered that it is not easy to obtain details of the

section, and it is possible that this black seam may be somewhat

higher than the Black Band.

Beyond this point the base o£ the Hamstead Series sinks

beneath the sea level, and a boring (B.H. 97) a few hundred

yards farther south showed carbonaceous clays full of Nematura

pupa, Falndina, and Melanopsis, probably the Ncvxaturapupa bed.

At the West Medina Cement Works the Nematura pupa bed

re-appears at the sea-level near Dickson's Copse, but in the pit

close to the Kilns it is nearly 10 feet lower. A good section may
be seen at the latter place ; and by means of boring (B.H. 93)

it was carried 10 feet below the bottom of the pit and 8 feet

below high-water level. It shows:

—

Feet.

Blue and yellow clay, with faint red mottling in the upper part ; no

moUusca observed. Turtle bones. (Seen in the pit) - - 25

Soft greenish clay (in B. H.) - - - "
. " ^

Soft light-blue and yellow loams, with sand partings and selenite.

Decayed Gyrena at 6 feet ; Entomostraca from 7 to 7^ feet - 7

Lead -coloured, dark-grey, or black laminated clay, full of shells

between \\\ and 12^ 'feet. Nematura pupa, Hydrobia Chasteli,

Neritina tristis, Melania muricata, Cyrena semistriata • - 2\

Green loam, with sandy partings . - - - - J

38

The carbonaceous clays were at first taken to represent the

Black Band, but there is now little doubt that they are really 20 or

30 feet higher in the series.

South of Medina Cottage clays with Melania muricata and

Melanopsis carinata are seen at several places in the river bank.

They are the beds immediately above the lowei Nematura bed,

for a boring (B.H. 95) at the western end of \\\e Mill Pond
shows the succession :

—

Soil - - - - -

Free-cutting loam, with much selenite . - - -

Darker blue stiff clays. Melania muricata, Melanopsis subulata,

Paludina ...----
Seam of black clay ......
Green and blue clay, with sandy partings and some carbonaceous

matter. Nematura pupa, inflated var. at 11 feet

Blacker shaly clay ......
Green clay, with sand partings . - - - .

16

T.
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At the Reservoir about 50 feet above this level there seems to

be some representative of the White Band, for J. Rhodes
obtained from the spoil-heap Mya minoi-, Cerithium, Cyrena
semistriata, Cytheridea Mlllleri and a new species of Cytheridea

(Fig. 78.) However, no white marl like that of Hamstead Cliff

is visible at this spot.

Fig. 78. Havincr traced the base of the Hamstead
Cytheridea montosa, Series till it has now passed out of reach

Jones and beneath the sea-level, we will follow the south-

Sherborn.* ern margin of the syncline from Yarmouth
to Newport, taking afterwards the higher beds

met with here and there in the West Medina.
It will be remembered that the Black Band was
traced on the foreshore to within a quarter of

a mile of Yarmouth Turnpike (see p. 1 96). In
the overgrown cliff it was again found 200
yards further west, and a boring by the side

«• ^- of the high road (B. H. 355) reached it at

&: Ed1l*view;een ^ ^^^P^^^ ^f 13 feet, showing that the Ham-
from the ventral stead Beds must extend westward along this

margin. ridge to within 130 yards ol Yarmouth Turn-
Magnified 20 diam. pil<e.

Half-way between Bouldnor and West Bouldnor, and also a
quarter of a mile south-east of Bouldnor, the Black Band is

again met with (B.H. 352, 348). Then the strike suddenly curves,

and the Hamstead Beds extend southward in a tongue corre-

sponding with the similar feature in the Bembridge Limestone.

This curve is proved by a boring (B.H. 334) in the lane north of

Lee Farm, and by another (B.H. 332) a quarter of a mile north of

Freeplace, but as these only show the usual character of the

Black Band there is no need to give the details.

Near Ningwood the position of the base of the Hamstead Series

is exactly fixed by a series of borings, all reaching the Black

Band (I3.H. 325, 321, 319, 317, 314, 313). South-east of

Shalfleet the boundary makes another sudden bend to the

south, this time approaching the Chalk so closely that the

beds come within the influence of the more violent flexure and
have a high northerly dip. It is therefore often difficult to strike

the exact base in a boring, though its place can be fixed within

a chain of its true position.

Two borings at Stonesteps (B.H. 296 and 297), within a chain

of each other, show, the one Bembridge Marls, the other free-

cutting loams some distance up in the Hamstead Sei"ies. A
boring (B.H. 295) on the road to Fullholding happened to

strike the Black Band at 4 feet below the surface, while another

(B.H. 292) close to Fullholding reached it at 16 feet, though this

latter commenced at a level 30 feet lower. There must be an

average northerly dip of about 3° between these points, probably

the dip is much higher at the first boring and rapidly decreases

* Siippl. Monogr., Tert. Entom. Pal. Soc, 1889.
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near Fullholding. Other borings (B.H. 290 and 291), a quarter of
a mile further north, showed grey clays, with Cyrena semistriata,

Melania muricata, and Cytheridea Muelleri—probably the Nematura
bed—and similar beds occur in the railway cutting near North
Park, and again north-east of Great Park.
Near Alvington Farm the Hamstead Beds approach nearer to

the Chalk than anywhere else. A boring (B.H. 245), a quarter of
a mile north-west of the Farm, descended into the Nematura beds

;

so that the Black Band cannot be more than 27 chains from the

Downs, and the dip must be high. Due north of the ftirm a boring
(B.H. 244) seemed to reach the beds immediately above the Black
Band, while an adjoining one (B.H. 243) showed the green clays of

the Bembridge Series.

This brings us to the series of borings at Gunville already

described (p. 195). Passing these, the Black Band can be traced

towards Newport in several borings (B.H. 64, 66?, 69?, 70, 75),

the first of which showed small angular flints in the carbonaceous

mud. The bed of Cyrena semistriata and Cytheridea 3Iuelleri

occurred in two borings (B.H. 60, 62) near Little Kitbridge, and
probably crops out also in the road-cutting between Newport and
Hunny Hill.

In Newport itself there are no clear sections, but the Nematura
bed was well represented in a boring (B.H. 92) in the siding be-

tween the Station and the river. The fossils in this boring were
exceptionally numerous and well preserved, and seem to prove

that the strata containing them lie some distance up in the Ham-
stead Series and are equivalent to those found at the Cement
Works. Lithologlcally the black clay resembles the Black Band,

and like that bed, rests on a green clay with ' race' and root-like

markings. The well at Mew's brewery {see Appendix, p. 305) must
also have penetrated the lower part of the Hamstead Series, but

no samples of the beds above the Bembridge Limestone were

preserved.

The only inland sections of the higher portion of Hamstead
Beds in the West Medina are borings ; there are no open pits,

and no samples have been preserved of the beds passed through in

wells. During 1887 Mr. Keeping sank a pit for the British

Association Committee in Parkhurst Forest, on the hill near

Marks Corner, but only found clays that probably lie about 25

feet below the marine beds. They yielded Paludina, fish, and small

globose fruits.

Another pit on the Signal Hill showed mottled green clay, witk

Paludina, Planorbis, Unio, Cliara, and a fragment of Emys.

This Mr. Keeping took to correspond with the mottled bed about

15 feet below the Corhula beds.* As this pit is somewhat lower

than the highest boring made by the Survey (B.H, 11), which

seemed to be sunk in the clays immediately below the marine beds,

this correlation is probably right.

On the southern end of the ridge above Northwood a trial

boring (B.H. 91) below Noke Farm showed beds that seemed to

.

* jRcport Brit. Assoc, for 1887, p. 414-423.
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correspond with those on the Signal Hill (B.H. 11). It is there-

fore not improbable that an outlier of the marine beds may be
found higher up near the Farm, where the land is 20 feet higher.

But the exact position of the synclinal axis has not been fixed

;

if it lies south of this boring the ridge will be a dip slope and
there will be no outlier.

East of the Medina the beds continue with the same character,

except that in the middle portion is developed a bed of sand.

Tracing first the lower beds, we made a series of borings (B.H.
1 to 9) between Newport and Whippingham. These show that
the strata on opposite sides of Medina exactly correspond, and that

there can be no fault down the valley. The Nematura beds are
found opposite the Cement "Works at exactly the same level as at

the Works. Lower down the river the Black Band occurs. There
is no necessity to repeat the details of the borings.

At Whippingham the Black Band rises quickly, so that it must
cross the 100-foot contour near the village. A short distance

further north characteristic fossils of the Nematura beds were
found by Dr. Wilkins in a well at the Keeper's Cottage at

Osborne.* From this point eastward the base of the Hamstead
beds cannot be traced till Palmer's Brook is passed. But between
the Brook and Palmer's Farm four borings (B.H. 175, 176, 177,

178) seemed to have been sunk in the lower part of the Ham-
stead Series, one of them reaching the Black Band.

Half a mile to the south-west Alverstone Brick and Tile Works
deserve notice as one of the few localities where the Hamstead
Beds can be examined in an open section. The strata there
visible belong perhaps to that part of the series which overlies the
Nematura beds, but the fossils are not sufficient to settle this

point, though a boring was carried 17 feet below the bottom of
the pit. The following is the section obtained :

—

Alverstone Brick Yard.

Feet.
Blue and yellow claj'-, with a thin seam of shelly marl. Paludina

angulosu, Hydrobia Ghasteli, Melania muricata, M. Forbesii,

Melanopsis subulata, Fish bones, and Folliculites thalictroides 6
Ferruginous clay and ironstone----- a

Laminated clay, with sand partings. Folliculites thalictroides,

Sequoia, and other plant remains, Trionyx ? - - - 5
Blue and yellow laminated clay, with selenite, becoming stifBer

below. Paludina and Melanopsis carinata at 20 feet from
surface - - - - - . -17

28f

The whole of the beds, except those reached in the lower part

of the boring, are much weathered. Then the Black Band is again

lost, though wells show that the Lower Hamstead beds are well

* On a newly-discovered Outlier of the Hamstead Strata, on the Osborne
Estate, Isle of Wight. Proc. Geol. Assoc, vol. 1, p. 194. (!8f51.)
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represented at Wootton. East of Wootton Creek the Black Band
re-appears in Ashlake Brickyard, the section showing the usual

weathered soil underneath it, and also the thin QQixxa oi Melania
muricata and Hydrobia Chasteli. The base of the Hamstead
Series lies unexpectedly low in this pit, and various indications

ajipear to show that its position is largely due to a landslip of

ancient date.

Borings in Firestone Copse did not yield any definite results,

but one about the middle of the wood (B.H. 172), and two beyond
the southern end (B.H. 168, 167) seemed to traverse the lower
parts of the Series.

East of Ashlake the boundary is again much obscured by gravel,

but about a quarter of a mile south of Binstead Lodge the

Nemahira beds were well shown in a boring (B.H. 180). As this

is the most easterly point to which the Nematura beds have yet

been traced, it may be interesting to note that the beds remain
unaltered and contain the same assemblage of fossils as at Hamstead
(31ifF. The section is :

—

Feet.
Free-cutting loam, full of ' race' - - 3
Stiff dark-blue and brown clay, rather carbona-

ceous and with small pieces of lignite - - 8

fBluer clay, not so carbonaceous. Nematura

I

/?Mjja and Cyrena semistriata - - - 3
Nematura J Blacker clay, Nematura pupa, Hydrobia Chasteli,

Beds. ] Neritina tristis, Cerithium elegans, Cyrena semi-

( striata,Modiola Prestwichii, Cytheridea Muelleri,

\_ and otolith and bones of Fish - - - 2
Green carbonaceous clay - - - 1

17

Similar beds, or perhaps beds a few feet higher or lower, were
found in another boring (B.H. 199) by the side of the high-road a

quarter of a mile west of Stroud Wood. Between Binstead and

Brading the Black Band has not been found, though the Hamstead
Series undoubtedly extends as far as Brading, and the Nematura

beds were reached in a boring (B.H. 199) at Hardingshute. No
sufficient evidence of the occurrence of Hamstead Beds has yet

been obtained at St. Helen's, but from the height of the hill

there may be an outlier of considerable size under the gravel.

Returning to Newport, we will now follow the southern margin

of the basin towards Brading. The first section of the Black

Band met with was found in a boring (B.H. 99) at the angle of

the road north of Great Pan, but the dip is there so high that

other borings a few yards away pierced quite different beds. Near

Little Pan the Black Band is again met with, and a series of

borings (B.H. 108 to 103) showed the change upwards into red

and mottled clays and then into fine sands. None of these borings

were markedly fossiliferous, but there seems to be a gap in the

series of borings just where the Nematura beds ought to occur.

North ofDurton Farm a boring (B.H. 115) showed carbonaceous

clays belonging to the Nematura beds. The Black Band has not

been reached in this neighbourhood, and the dip is so high and
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variable that it would need a large number of" borings a few yards

apart to follow it. However, the boundary on the map is correct

within a chain or two.

North-west of Duxmore Farm a number of borings (B.H. 126

to 140) was made, but though most of them evidently cut the

lower pnrt of the Harastead Series, none happened to yield

characteristic fossils. Still further north a boring (B.H. 143) in

the bed of the stream reached the Black Band after passing

through clays with Paludina. A fragment of a dicotyledonous

leaf was brought up by the auger from this boring. Close to

Little Duxmore similar beds were found (B.H. 146), but the dip

is evidently high. Strata apparently of the same age as those just

mentioned occur near West Ashey (B.H. 149) and East Ashey
(B.H. 150), but the only fossils obtained were Paludina. At the

junction of the road to N unwell with the road to Brading the

Black Band was again found (B.H. 154). This brings us to

the point where the dip decreases and the boundary curves to the

north.

There now only remain to be described the higher portions of

the Harastead Series in the East Medina. It has already been

pointed out that tlie White Band seems to die out east of Parkhurst

Forest, and that on or about the same horizon a bed of fine sand

appears in the East Medina. This sand is so useful as fixing a

definite horizon in a mass of clay, and also as a water-bcciring bed,

thnt wherever it could be traced it has been laid down on the

map. It seems to form an obscure feature above Cross Lane
(about half a mile north-east of Newport), but is apparentlv thin

at that place. As this feature is traced to the south-east it

becomes bolder, and the springs given out along its course make
a belt of wet land near Heathfield and Buckbury, but no section

is visible. Between Buckbury and Little Pan the sand seems

suddenly to have expanded to a thickness of about 40 feet, for

three boringg (B.H. 112, 113, 114) at different levels were all in

this bed, and another lower do'.\n (B.H. 103) also showed trace of

it. A pit at Staplers Brickyard affords the only open section of

these beds in the neighbourhood. It shows alternations of loam,

fine sand, and shaly clay, the only fossils being casts of freshwater

shells, principally Paludina and LinmcBa, and also some casts of

cyprids.

The same sand bed can be traced along Long Lane, till at

Longlane Shute it approaches closely to the Downs. It is evident

that at this spot the sharp monoclinal curve affects all the strata

up to the middle part of the Hamstead Series, The high dip,

however, dies away so suddenly that the beds flatten imme-
diately and the sand can be traced for a long distance northward
with only a gentle dip. Near Blackland the sand has sunk to

near the stream level, but it re-appears in the cutting at Wootton
Station, and also at several points on the eastern side of the

gravel ridge.

Near Briddlesford two pits have been dug in sand, the one in

the hollow showing at least 10 feet of verv fine white sand and
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sandy loam. Further cast this bed forms several small outliers

on the hills around Haven Street. South of Binstead, in the

upper part of Stroud Wood Brickyard, more than 7 feet of fine

white sand overlie red and mottled clay, and the bed is probably

of considerable thickness. On the high land at Upton Mill an old

pit has apparently been dug for brick-earth. A boring (B.H. 185)

at the bottom of this pit showed a considerable thickness of sand,

but no fossils. In another outlier, at East Ashey, the sand has

been dug, and it can also be well seen in several parts of the large

outlier near Brading, especially in the road cutting between

Eicketshill and New Farm.

The beds overlying the sand in the East Medina only extend

over the western part of the area, the marine beds being confined

to a small portion of the high ridge between Wootton and Downend.
Unfortunately at the time of writing there are no open sections of

this part of the Hamstead Series, though wells and trial borings

yielded plenty of evidence of their occurrence. At Staplers, where

evidently a considerable thickness of clay lies above the sand-bed,

two borings (B.H. 109, 110) were made on the top of the hill, to

ascertain if any representative of the mai'ine beds existed there.

The height of this hill is nearly 300 feet, but the highest beds

reached seem to be equivalent to those seen in Parkhurst Forest

(B.H. 10), and at Noke Farm (B.H. 91). The thickness of

the capping of gravel makes it diflScult to bore at Staplers Hill,

but possibly other beds a few feet higher may be represented

there.

Crossing to the parallel ridge further east, we find the beds

much hidden by gravel, but fortunately during the progress of

the Survey a number of wells were being sunk in this neighbour-

hood. The most southerly of these, at some new cottages at the

northern end of Little Lynn Common, showed :

—

Feet
Drift - Gravel and clay - - - - - 7

Upper
I Blue and green clays with Cerithium • - 12^

Wamsteaa > ^^^^ ^^^^^^ ^^^^ ^^^j ^^ Melania infiata, &c. - i

20

The fossils, though abundant, belong to few species, the following

being all that could be found by J. Rhodes :

—

Cytheridea Miilleri. Hydrobia Chasteli.

Melania infiata.

Cyrena semistriata.

Sphaerium (Cyclas). Fish bones.

Cerithium elegans. Crocodile (scute of).

plicatum.

The fossiliferous clays evidently belong entirely to the Gerithium

plicatum beds, though from the thickness of the strata one would
expect the base of the more truly marine Gorlmla beds to be also

represented. These latter very probably do occur in the upper
part of this well, but so much weathered as to have the foss ils

entirely destroyed.
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Less than a quarter of a mile north-east of Little Lynn
Common another well was sunk, at Dorehill. Unfortunately this

was finished and bricked before we heard of it. It showed blue

shelly clay, resting on red clay, water being obtained from a

running loam at 52 feet. The exact thickness of the different

strata, and the depth to the base of the Ccrithium beds could not

be learnt. However the fossils found in the spoil heap seem to

show that probably the base of the Gorbula beds is also preserved.

The species found were:—
Carpolithes ovulum.
Seeds.

Cytheridea Miilleri.

Corbula pisum.
vectensis.

Cyrena semistriata.

Cerithium elegans.

plicatum.

Hydrobia Chasteli.

Melania inflata.

Paludina (impressions).

Nearly half a mile north-west of Dorehill, at Briddlesford

Lodge, another well shows the beds with Cerithium iilicatum

and Melania injiata. The details are :

—

Drift - Clayey gravel - . - - .

Upper ["Yellow clay, much weathered . _ .

Hamstead < Dark-blue shelly clay, full of Cerithium iilicatum

Beds. L and Melania injiata . - _ .

Lower r Green loamy clay - - - - .

Hamstead < Green clay . . . - .

Beds. L Green clay, with faint red mottling

Feet.
4h
5

1

1

8*

3i

23h

This well stands in the middle of the farm buildings, and com -

mences at a height of 181 feet above the sea. Another well was
sunk at the south-east corner of the form at a height of 190
feet. It showed some curious bands ofbroken-up or reconstructed

clay. The section was as follows :

—

Lower (?)

Hamstead
Beds.

fMottled light-grey and dark-red clay

I

Yellow and brown mixed clay—perhaps a recon-

I

structed shaly clay - . . .

I
Greenish-blue clay . . . .

Tenaceous blue clay . .. . .

Sand parting - - . . .

Reconstructed clay - - - .

Mottled green and red clay, slightly carbonaceous
Blue carbonaceous clay, full of Unio

Ft.
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belong. Judging by the dip of tlie strata shown in these well:?, still

higher beds ought to be found on the top of the hill immediately

west of Dorehill—unless the gravel is exceptionally thick. This

seems to be the only place in the East Medina where there is any
likelihood of the Ostreo. ccdlifera beds being found, but there is

too much gravel to allow of a trial boring being made.

At Wootton Station the cutting through Quarrels Copse

shows :

—

Feet,
Light-blue clay, with much ' race ' and concretionary stone with

casts of Unio -....-- 5

Mottled red and blue clay .... about 20

Fine sand, with water.

25

Several wells in the neighbourhood also ])enetrate the layers

immediately overlying the sand, but these beds are very sparingly

fossiliferous and yield little but bones of turtle.

Many of the peculiar fossils of the Hamstead Series have

ah-eady been mentioned, and it only remains to give an outline of

the general character of the fauna and flora, and of the conditions

under which the beds were deposited. The main mass of the

Hamstead Series consists of mottled clays, probably deposited

in brackish-water lagoons. These, as is usually the case with the

mottled clays of the Oligocene groups, yield few fossils, except

bones of Turtle and Crocodile, and drifted plants. Interbedded

in the mottled clays, however, we find occasional seams of

Melania or Unio, or laminated clays with plants.*

The blue clays are much more fossiliferous, yielding abundance

of shells—principally Unio, Gyren a, Paludina, Melania, Melanopsis,

and Nematura, with the addition of a few more estuarine forms,

such as Cerithium, Modiola, and i hja, on certain horizons. These,

with myriads of fruit of Follicu ites thalictroides and Carpolitkes

oimlum and seams of Entoinostrac i are the fossils commonly met

with in the Lower Hamstead Beds.

The marine bands yield a much more characteristic fauna,

including a number of species quite unknown in the beds below.

It must be remembered, however, that there is no real break, but

that the next marine seam—that at the base of the Bembridge

Marls—IS fully three hundred feet lower, and its fauna is so

little known that we cannot compare the two. The only marine

beds that can be fairly compared are at the top of the Hamstead

Series and In the middle of the Headon Series—nearly five

hundred feet apart.

Among the more abundant or peculiar of the marine shells

may be mentioned Ostrca cyathula and O. adlata, both confined to

this horizon ; Cytkerca Lyellii, Corhula pisum, C. vectensis, Cuma
Charle.nvorthii, Valuta Rathieri, Strehloceras and some species of

Cerithium, such as C. plicatian, C Sedgicichii, G. inornatum.

* Sue also J. S. Gardner, Report Brit. Assoc, for 1887, p. 414.
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The plants of the Hamstead Beds are little known, and only the
following short provisonal list can be given :

—

Andromeda reticulata, Ett. Cyperiles Forbesi, Heer.
*Arthrotaxis (Sequoia) Couttsiae, Heer. Nelumbium, sp.

Carpolithes Websteri, Brong. Chara, 2 sp.

globulus, Heer.

As far as one can judge by the character of the moUusca the
temperature of the sea appears to have been very uniform durino*

the deposition of the Oligocene beds. There is nothing in the

character of the Headon or Hamstead fauna to mark the one as

having lived in a colder or warmer sea than the other.

* During a recent visit to the Isle of Wight (in Aug. 1889) Mr. Gardner and I

obtained cones of the so-called Sequoia, which showed clearly that here, as
Mr. Gardner had already proved for the Hordwell specimens, the abundant
coniferous twigs belong to the shrubhy Arthrotaxis of Tasmania, not to the
gigantic Sequoia. The foliage of the two is very similar, but the cones are"quite
different.—C.R.
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CHAPTER XIII.

PLEISTOCENE AND BECENT DEPOSITS.

Classification.

The boundaries of these deposits have now for the first time

been drawn on the one-inch map of the Isle of Wight, In the

course of this examination some problems of great interest in

connection with the physical history of the Island have been

opened, up ; among them the question of the relative age of the

older crravels of the south of England and of the Glacial Deposits,

the age of the river valleys, and the date of the separation of the

Island from the main land.

The classification of the superficial deposits presents consider-

able difficulty, for though the gravels of different areas indicate a

similar sequence of events, yet the events in any two areas may

not have been contemporaneous. The period, moreover, during

which the gravels have been forming, though undoubtedly pro-

lono-ed, does not seem to have been broken up by any marked

chano"es of physical conditions, so that no classification can be

proposed in which the deposits of one group shall not overlap in

time those of another. Yet the position and character of the

oldest gravel bring before us a picture of physical conditions so

entirely different to those of the present day, that some classifi-

cation by age becomes necessaiy.

In the first place, an important series of gravels occurs near and

often on the watersheds by which the existing valleys of the

Island are divided, and forms well-marked plateaus. Though we
have no o-uide as to the relative age of the separate patches of

these o-ravels, except the doubtful test of height above the sea,

yet the similarity in their mode of occurrence justifies their being

o-rouped together under the title of Plateau Gravels. These

o-ravels were obviously laid down before the valleys in their

present form had been excavated. Yet their distribution and the

direction of the slopes on which they rest point to a drainage

system bearing some relation to that which now exists.

A second group of gravels is arranged as terraces along the

sides and lower parts of the valleys, and though, like the

Plateau Gravels, now undergoing removal by the modern streams,

yet showing an obvious connection with their valleys.

Lastly, come the alluvial and peaty deposits still in process of

formation along the courses of the streams, or such as might have

been formed by the existing streams.

Three principal groups may thus be established in the Super-

ficial Deposits, capable of being arranged in chronological

order. But other deposits of importance occur which cannot be
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placed in any one of these groups. Such is the angular flint-

gravel of the Downs, which has probably been in process of

formation from the time when the Chalk was first exposed to sub-

aerial denudation up to the present day, and therefore runs

through all three groups. But inasmuch as it provided the

materials from which the Plateau Gravels were constructed, we
may conveniently take its description first. The following table

gives the sequence of the groups in descending order, the numbers
indicating the order of their descriptions in the following

pages:

—

IV. Deposits now in course of formation or of recent date

(Alluvium, Peat, Blown Sand, Tufa, Chalk Talus, &c.).

III. Deposits formed after the present valleys came into

existence (Valley Gravels and Brick Earth).

II. Deposits formed before the present valleys existed (Plateau

Gravels).

I. Deposits partly earlier than, partly contemporaneous with

Groups II., III., and IV (Angular Flint Gravel of the

Chalk Downs).

I.

—

Angular Flint Gravel of the Chalk Downs.

This is a deposit of very indefinite age. It occurs on the tops

of all of those Downs in which the Chalk dips at a small angle,

probably because of the expanse of nearly level ground being

greater than in the narrower Downs, where the dip is high. The
deposit is unstratified, and closely packed with unworn flints or

fragments of flints, imbedded in a loose gritty or sometimes a

brown clayey matrix. In three instances near Brading, it contained

a large proportion also of perfectly rounded fl.int-pebbles, mixed
with angular flints, but pi'obably derived from some Tertiary

pebble-bed.

This deposit is no doubt of svib-aerial origin, the flints, together

with a portion of the matrix, representing the insoluble residue of

a great thickness of Upper Chalk. But there occur also materials

in the matrix which could not have been derived from any part

of the Chalk, viz., the grains of quartz and other rocks, which
give the gritty character to the gravel; and also the comp^.etely

rounded pebbles alluded to above. The occurrence of such
materials makes it certain that other beds besides the Cnalk,

presumably some of Tertiary Strata, have been laid under
contribution.

The thickness of rock that has bean removed since this sub-

aerial deposit began to form has undoubtedly been very great.

The gravel not only oversteps the present limits of the Chalk-with-
flints, but occurs on hills in which no beds so liigh even as the

Middle Chalk now occur, as, for example, on St. Catherine's

Hill. In such cases, the gravel seems to have been gradually

lowered by the slow solution of the chalk beneath it.

If this view of its origin be correct, some portion of the gravel

must date back from a time when all the strata, both Tertiary and

E .56786. O
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Secondary, extended far beyond their present limits, and must be

much older than any of the other gravels in the Island. On the

other hand, the formation of the gravels seems to be still proceed-

ing (though far too slowly to admit of observation), for it is

impossible to draw any hard-and-fast line between it and the

gravelly soil, which is being formed on the outcrop of the Chalk-

with-flints by weather and agricultural operations.

The most important patch of this gravel is that which caps

the western end of St. Boniface Down, and v.hich supplies great

quantities of road-metal to Ventnor, But similar patches occur

also on Stenbury and Shanklin Do-^tqs, The patch on St.

Catherine's Hill is small, and interesting only from its position,

far away from, and far below the flinty Chalk ; small pockets of

gravel occur also here and there in the Chalk Marl at the edge of

the cliff.

The extensive Downs between Calbourne, Chillerton, and

Carisbrook are very generally overspread by angular gravel, the

boundaries of the deposit following those of the flinty Chalk, but

always overlapping them. There are many shallow gravel-pits

along the southern edge of the Downs from Westover Down to

near Shorwell.

The three patches above alluded to as containing many
rounded pebbles occur on Mersley and Brading Downs. No
sections can be seen there at the present time, but the gravel has

formerly been dug to a depth of about 2 feet for road-metal,

and the abundance of beach-pebbles is striking. Except in con-

taining these pebbles, which have probably been derived from some

Tertiary Bed, the patches do not seem to differ from the others

that have been described.

II.

—

Plateau Gravels. •

Their Age.

These gravels are so called from their habit of capping flat-

topped hills. They occur generally as small patches, separated

by deep and broad valleys, and deeply cut into by the action of

springs, so as to present the sinuous outline generally found only

in beds of much older date. The complete alteration which

the features of the country have undergone since these gravels

were laid down indicates the great antiquity of the deposits.

Though these outliers have clearly been isolated by denudation,

yet they do not seem to have belonged to one continuous sheet

;

for they occur at different levels. More probably they represent

successive stages in the process of development of the existing

system of valleys. In some cases even, the Plateau Gravels run

continuously down from the highest part of a watershed nearly to

the level of the Valley Gravel, thus tending to link together the

two groups. In the slopes of such outliers we have evidisnce of

the position of the lines of drainage at an early date.



PLATEAU GRAVELS. 211

This point was first noticed by Mr. Codrington,* who remarked

that the high-level plains of the New Forest and the country

bet^veen Poole and Southampton Water, generally covered with

gravel or brick-earth, are portions of a table-land with a gradual

southern slope. He further observed that the gravel covering the

hills from St. George's Down to Norris "^ coincides with a plain

having a uniform slope to the north," thus giving proof that

the excavation of the Solent Valley was in progress during the

deposition of the Plateau Gravels.

The great antiquity of parts of the Plateau Gravels is forcibly

brought to mind when we study the vast amount of denudation

that has been effected since their deposition, and the question

naturally arises whether these gravels may not be in part contem-

poraneous with the Glacial Deposits of the north of England.

This question cannot be fully answered until the mapping of the

gravels on the main land is completed, but it will perhaps not be

premature to point out how far the evidence in the Isle of Wight
goes in support of such a supposition.

In the first place, though no organic remains have been found in

the Plateau Gravels, the mammoth {Elejjhas primitj/enius) and
and Rhinoceros have been found in the Valley Gravels, which are

unraistakeably later in date.

Secondly, the amount of denudation which has taken place in.

the Isle of Wight, since the Plateau Gravels were laid down, is

fully as great as that which the Glacial Deposits have undergone in

other parts of England ; tlie valleys which cut up the former
into outliers are as broad and as deep as those which have been
excavated in the Glacial Beds. To quote a single example—the

gravel plateau of St. George's Down terminates soutnwards and
westwards in a bold bank at a height of 363 feet above Ordnance
Datum, or at a height of no less than 313 feet above the bottom
of the valley, this amount therefore representing the depth of
valley cut out since the plateau formed part of the general

surface.

Thirdly, the gravels are precisely similar in their mode of
occurrence, and in the amount of denudation they have under-

gone, to those which overspread the chalk hills on the northern

side of the Thames valley, in Buckinghamshire and Hertfordshire.

A part of these gravels is known to be of Glacial Age by the

fact that they underlie outliers of Boulder Clay in the neighbour-

hood of Watford and Finchley. The othej's to the west are

inferred to be of the same age from the similarity in their

character and position.

t

Lastly, the gravels and the older strata on which they im-

mediately rest, are sometimes contorted or disturbed in a

manner strongly suggestive of the action o£ ice. Such appearances

have been seen below the older gravels only.

* On the Superficial Deposits of the South of Hampshire and the Isle of Wight
Quart. Journ. Geol. Soc, vol. xxvi. pp. 528-551. 1870.

t They are described in the Memoir on the Geology of London, &c., by W,
Whitaker. 1889. Chap .19.

O 2
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St. George^s Doion to East Coioes and Osborne.

The sinuous outlier of gravel which spreads over the edges of

the highly inclined Chalk and Greensands in this Down is one of

the most remarkable in the Island, partly on account of its height

above the sea and above the neighbouring valleys, and partly on

account of the bold feature it presents to the south. The gravel,

being thick and coarse, and having been partly cemented into

a hard rock by iron oxide, forms an escarpment rivalling that of

one of the older sandstones, while its even surface, slanting

gently away to the north, resembles a dip-slope. On the north side,

the central part of the outlier has been deeply notched by a number
of springs, each forming a combe, and producing scenery of

remarkable beauty. The gravel stretches away far to the north,

both on the east and west sides, along the nearly le\ el tops of

ridge."^ composed of all the rocks np to the Chalk- with-Hints.

The ori<:inal limits of the sheet of gravel, of" which these outliers

are remnants, are difficult to determine owing to the vast amount
of denudation which they have undergone. On the eastern side,

the boundary of the deposit may have run at the foot of the rising

slope of Chalk which forms the east end of Arreton Down. On
the western side, we find no corresponding feature nearer than the

Down beyond Carisbrook. The gap between these two features

is nearly three miles broad, and was probably the route by which

the enormous masses of flint-gravel and Greensand chert of the

neighbourhood of Cowes passed the Downs.
It should be remembered that the Medina valley, which follows

the same general line, is of much later date. It was during the

process of its excavation that the old gravels were so extensively

eroded, and the features of the old valley were nearly obliterated.

North of the Downs it is scarcely traceable, except by the slight

eastward or westward inclination of the gravels towards the

Medina. The absence of any definite limits here arises partly from

denudation, but partly also from the spreading out of the gravels

into wide sheets which range along and slope down towards the

.Solent.

The gravels rest on a plain which slopes north, as mentioned

above. The amount of slope may be calculated as follows :—In

the western arm o£ St. George^s Down the level falls about

90 feet in a mile, or at the rate of 1 in 60. This arm, however,

trends towards the Medina; but if a line is taken parallel to the

Medina we tind that the fall is less. At St. George's Down the

height is about 320 feet ; nearly two miles to the north it sinks

to 280 feet— a fall of about 1 in 260. The Whippingham
outlier continues the slope down to about 120 feet, giving a

general fall of 200 feet in 6 miles, or about 1 in 160. It is

noticeable th;>t the rate of fall tends somewhat to decrease as the

gravels are folh^wed further from their source.

Taking next a parallel line about a mile further east we arrive

at similar results. In the eastern arm of St. George's Down
(^including the Downend outlier) the level falls from 315 feet
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above the sea to 200 feet in 2^ miles, or at the rate of 1 in 104.

A mile and a half to the north it has fallen to 170 feet, or at the

rate of 1 in 264. These measurements give a general fall of 1

in 136 in a distance of 3| miles. North of Palmer's Farm the

outlier of Plateau Gravel trends to the east and falls rapidly in

the same direction, being apparently connected v/ith the valley

now occupied by Wootton Creek and not vrith the valley of the

Medina.

The gravel of St. George's Down is composed almost entirely

of flints with a few fragn)ents of chert and ironstone. A notice-

able feature in it is the occurrence of rolled flints, a few com-
pletely rounded, and probably derived from Tertiary pebble

beds, but many only partly water-worn. In this respect the

Plateau Gravel differs from the Angular Gravel of the Chalk
Downs, in which the flints are quite unworn.

The cementing of the gravel into blocks by a ferruginous

cement has already been noticed. These blocks occur in abun-

dance all along the southern boundary of the outlier, and are found

also in several distant spots, having probably been carried off for

rockeries, or building. The raiu which is absorbed by the gravel

naturally travels down the northerly slope, and is given oft" in the

springs previously alluded to, but there is one spring on the south

side, close to the house which is so conspicuous on the brow of

the hill, known as the Dropping Well. The water oozes from a

layer of cemented gravel, and is never known to fail.

A great number of pits has been opened in the outlier, the

gravel being brought down from the southern and western parts

by inclined planes, and from the northern parts by road to Shide.

Some of the pits show upwards of 30 feet of rough stratified

gravel, but the greatest thickness in the outlier is probably con-

siderably more than this. No bones or implements have ever

been found in this or any other outlier of the Plateau Gravels.

As the gravels are traced northward from St. George's Down
the only noticeable change in them is that they become somewhat
more water- worn, but their composition remains the same. Com-
mencing with the outliers nearest the Downs, we find shallow pits

near Staplers, which show 5 or 10 feet of gravel resting on an
irregular surface of Oligocene clay. Nearer Newport two small

outliers seem to fill hollows in the clay.

A mile to the north an outlier stands on Mount Misery at a
height of only 170 feet above the sea. Here the clays are iu

constant downward movement, and continue to slip so steadily

towards the ISIedina that the low position of the gravel may have
no connection with its original heio;ht.

At Downend a brickyard exhibits the following section :

—

Feet
Reddish brick-earth with scattered chips of flint - 1

5

Rough sand.

Other parts of the pit show this brick-earth resting vn the

flint-gravel ; it apparently belongs to the same period, but like
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the gravel, is entirely devoid of fossils and appears to have been
decalcified. Various other pits have at different times been

opened in this outlier, but the only one at present worked is at

Little Lynn Common. At the cross roads further north the

gravel is said to be as much as 16 feet thick, though the usual

thickness is about 7 feet.

The Whippingham and Osborne outlier occupies about two
square miles, but though the gravel sometimes reaches as much
as 20 feet in thickness, ridges of clay constantly rise through it,

and make the working very uncertain. A good section occurs at

Whippingham, and another above Norris Wood. The latter shows
over 10 feet of subangular gravel, more rolled and more distinctly

bedded than in the pits further south. From this sheet of gravel

the water-supply of Osborne is obtained.

The Wootton outlier is similar to the one just described. A
large pit about a quarter of a mile west of Wootton Lodge,
shows 10 feet of worn flint and chert gravel. Another pit near

the northern end of the outlier gives a section of similar gravel

with numerous well-worn flint pebbles.

Parhhurst Forest to West Cowes,

West of the Medina, the gravels have the same general

northerly fall, combined with a slight inclination towards the

Medina. At the same distance from the Downs and from the

Medina, we find gravels like those near Downend, and at about

the same height. The outlier in Parkhurst Forest, at the Signal

House, is 260 feet above the sea ; the southern end of the North-

wood outlier is 213 feet and the northern end at 120 feet, giving

a fall of 140 feet in 3 miles, or 1 in 113.

The outliers in Parkhurst Forest are a good deal worked, but

call for no special description. The Northwood outlier is much
more important, for not only is it extensively worked, but it has

also yielded till lately a sufficient supply of water for Cowes.

The principal pits are two near Northwood Church, both worked
to a depth of 13 feet ; Place Brick-yard, which shows 5 or 6 feet

of gravel overlying the clay ; a pit close to the cliff north-west

of Northwood Park and just above the 100-foot contour ; and a

pit at the east end of Tinker's Lane. These all contain gi'avel of

the ordinary character ; but a pit on the north side of Ruffin's

Copse, of crenler interest, shows :

—

Feet,.
GraA'el and mottled clay, mixed - - - - - 5

Fine white sand with black specks, about - - - 10

Gravel (now hidden), said to be - » - - 2

17

A trial boring made a few hundred yards further east, for the

])urpose of testing the water supply, is said to have penetrated the

following deposits :

—
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Feet.
Gravel - - - - - - - -11
Sand 20

Today 31_

The sand crops out in Ruffin's Copse, and there yields a con-

siderable supply of water.

The resemblance of this sand to that found in Goodwood Park,

near Chichester, is so great, and the height (130 feet) coincides

so exactly, that careful search was made here for marine shells.

Nothing;, however, could be found, the bed appearing to have

been thoroughly decalcified ; it has no impervious covering like

that which has preserved the deposit with its shells at Goodwood.
Returning to the neighbourhood of the Downs, we find close to

Gunville a mass of flint shingle at a height of 140 feet. This

does not appear to have any connexion with the Oligocene or

Eocene Beds, neither does it seem to belong to the ordinary

I'lateau Gravels, Its true position must at present be left

uncertain for want of sections.

For three miles west of Gunville no gravels occur near the

Downs, and denudation has been so great that the outliers near

the Solent, thoroughly isolated, cannot be traced to their place of

origin.

Thorncss and Rew Street.

The only pit now open in the Rew Street outlier is one in

its south-east corner. This, however, does not show much of

the gravel, but has been opened for sand, like that three-quarters

of a mile further east in Ruffin's Copse. This sand has been
exposed to a depth of 12 feet, but no fossils could be found.

Its height above the sea is slightly over 100 feet.

The outlier east of Great Thorness shows no section. Its

heiglit is about 130 feet. The larger outlier west of Great
Thorness is worked to a depth of 15 feet, and slopes markedly
to the eastward, not to the west, where the larger valley lies.

Hamstead.

The sheet of Plateau Gravel at Hamstead appears to have no
connexion with the present system of drainage. At the highest
point, close to Hamstead Farm, it reaches 200 feet, but in every
direction except the north-west, where it is cut off by the cliff,

it quickly sinks to the 100-feet contour, or even lower. This
sheet is composed of partly-worn flint gravel, with many quartz
pebbles and occasional blocks of greywether sandstone. Greensand
chert was not observed in it.

Galhourne.

Some gravels near Calbourne seem to belong to this series,

though they are probably somewhat newer than the outliers of
Hamstead and Headon Hill. They range in height from 200 feet

at Westover to 120 feet near Newbridge.
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A small outlier caps the highest part of the hill near Norton-

green, apparently unconnected with the present valleys.

Headon Hill.

Another outlier, on Headon Hill, is perhaps the most puzzling

cf auy. It reaches a height of 390 feet, but is separated from

the Downs by a deep valley, and is cut off on the west and north

by sea-cliffs. The gravel is exceptionally thick, appearing some-

times to measure 30 feet. It is composed of unworn flints and

sand with pieces of ironstone, but no chert or foreign rocks

could be found in it.

Wootton BiHdge to Ryde.

Keturning to the East Medina, east of Downenci, we find no

trace of Plateau Gravel on the Tertiary area anywhere near the

Downs. The whole of the country through which the lines of

railway pass consists of low ground which has suffered great

denudation in more recent times. One gap through the Downs,

that through which the eastern Yar passes, is j^robably of ancient

date, but no gravels lie in it and the continuity of the plateaus

north and south of the Down is lost. It therefore only remains

to describe the belt of Plateau Gravel which ranges parallel with

the coast between Wootton and Bembridge.

The outlier east of Wootton Bridge consists of partly rounded

flint and chert gravel, rising to a height of 170 feet towards the

south, but sinking below the lOO-foot contour on the north, and

below 70 feet tow^ards Ashlake. The lowness of the gravel to-

wards Ashlake, however, may be mainly due to a landslip which

has also affected the position of the Hamstead Beds.

East of the outlier just described, the character of the gravel

changes in a marked manner, and the beds have all the appear-

ance of true beach-shingle. The first pits in which this character

presents itself occur close together south-west of Binstead Lodge.

The Ivyde outlier evidently consists of similar materials, though

at present no sections of it, can be seen.

Ryde and St. Helens.

The large sheet east of Small Brook deserves special study,

for the sections are curious and some of the pits may ultimately

yield fossils. The southern and eastern branches of this mass

show no sections, but well-worn shingle is seen in the fields.

The western branch descends to within about 30 feet of the sea-

level and shows fine sands like those of Ruffin's Copse. Close to

Preston in a large brick-yard and gravel-pit the subjoined section

may be seen :

—

Feet.
Shingle and mottled clay, contorted together - 2 to 6

Fine sand with seams of loam and scattered

flints ----- 9
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Several other pits between this brick-yard and Oakfiekl show
similar beds, the sand always lying beloAV the gravel. Search was
made there for fossils, but none could be found.

The large irregular outlier at S.t. Helen's consists also of shingle,

but offers no sections, except in the cliff above Priory Woods.
Unfortunately the exact heiglits of the outliers east of Ryde cannot
be given as no contours are found on this part of the map.

Bemhridge.

The last outlier to be described is the sheet of shingle between
Bembridge and the Foreland. This mass, well seen in the
cliffs, rests on a surface of Bembridge Marl sloping to the
north-east, so that the gravel descends almost to the sea-level in

that direction. To the south-west it rises rapidly, but instead

of disappearing gradually it seems to abut against a steep bank
of clay near Howgate Farm. At the same time the boulders
become much larger, so that between the Foreland Inn and
the old cliff the gravel consists of a mass of coarse flint shingle,

25 feet thick, with current-bedding dipping to the north-east.

Towards Tyne Hall and East GlifF Lodge the shingle is finer and
has a thickness of about 15 feet. Though this gravel consists

mainly of flint pebbles, mixed with them there is a noticeable

quantity of Greensand chert and sandstone, ironstone, a small

proportion of greywether sandstone, and occasional pebbles of
veined grit and quartz.

The shingle just described is so similar, both in position and
character to that found at Selsey in Sussex, 12 miles to the

east, that search was made here for the associated bed of marine
shells which has yielded so large a fauna in Sussex. Unfortu-
nately the Bembridge gravel is so full of Avater and slips so much
over the clay that it is generally impossible to examine its bottom,
and no shell bed was met with, As the shells at Selsey only
occur in local patches under the shingle, some section exposed
by a storm may yet show a relic of this curious marine bed in

the Bembridge peninsula. Tliis bed should be searched for when-
ever the base of the gravel is exposed.

So greatly do tiie gravels in the north-eastern portion of the
Isle of Wight resemble the lower series at Brighton, Goodwood,
and Selsey in position, materials, and arrangejnent, that they not
improbably belong to the same period. The curious change the
Plateau Gravels undergo when traced westward seems to point

to the higher portions being sub-aerial continuations of the lower
marine beds. How these angular Plateau Gravels vvere formed
still remains uncertain.

Blake Down, Neivchurch, Alverstone, and Sandown.

The features above described in St. George's Down are repro-

duced, but on a smaller scale and at a lower level, in the gravel
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patch o£ Blake Down and the series of patches which runs north-

ward to near Blackwater.

Blake Down, forming the watershed between the Medina and

the eastern Yar, and the highest ground in what has been called

the Bowl of the Island, is capped with a deposit of gravel similar

to, though not so thick as, that of St. George's Down. The slope

of the plain on which it rests falls in this case towards the east,

that is down into the valley of the Yar, and, as before, the springs

break out at the lower margin of the gravel, and have cut it

back into a sinuous outline.

The highest point of the gravel outlier occurs at its south end,

where it is 278 feet above the sea ; towards the north the plateau

slants down to a level of 230 feet. But the gravel runs down two

of the low ridges, which project eastwards, to a point 125 feet above

the sea, and only about 20 feet above the Valley Gravel of the

Yar. This is the nearest approach we get to an actual connection

between the Plateau Gravels of subdivision II., and the Valley

Gravels of subdivision III.

Many gravel pits are dotted over Blake Down, showing

stratified flint-gravel with a few fragments of chert, and an occa-

sional band of gritty sand. Sometimes a layer of loam 1 to 3 feet

thick, lies above the gravel, but nothing that could be mapped
as brick earth.

The series of outliers extending northwards from Blake Down
are clearly portions of a once continuous sheet. A line drawn

alono- tiieir western margins forma a regular curve, and probably

corresponds approximately with the original boundary of this

area of gravel. But on the eastern side the sheet has been deeply

eroded by the streams draining into the Blackwater. Two small

patches of gravel occur on the west side of the Medina, but they

lie at a lower level, contain more chert than those last described,

and are probably of later date.

Excluding these two patches Ave find the level of the upper

maro-in of the series of gravel outliers falling northwards from

278 feet at Blake Down to 200 feet near Blackwater, and with

such regularity as to convey the impression that the gravel must

have been deposited along one continuous valley. Though the

present watershed between the Medina and the Yar passes right

across this line of gravels, yet it is so low, being only about 25

feet above the alluvial level of the Yar, that physically the valley

maybe said to run on continuously, along the line indicated. We
may suppose that the stream from Niton and Whitwell, which now
forms the head water of the Yar, formerly continued a northerly

course by Blackwater to the Medina, instead of, as now, making a

sharp bend across the normal direction of drainage at Budbridge.

Such alterations in the course of a river are not unknown else-

where, and have generally been brought about by the eating back

of one of the sources of the one river until it taps the waters of

the other.

The date of the change must have lain between the deposition

of the Plateau Gravels and that of the Valley Gravels. For while
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the former follow the original valley., the latter have been carried

along the new course of the river. It may be noted that when
the terraces of Valley Gravel were formed, the bed of the Yar must

have been about 20 feet higher than now, that is at about the level

of the watershed.

In some parts of the broad tract of Lower Greensand which

runs eastwards to Sandown, the remains of an old gravel-covered

plain are very striking. They occur at a fairly constant level,

but there are scattered patches also at a variable height on the

sides of the hills. South-west of Arreton, for example, several

patches of gravel, associated with brick-earth, occur in an ir-

regular manner on the flanks of St. George's Down. They are

clearly intermediate in age between the Plateau Gravel on the liill-

top, and the Valley Gravel of Horriugford, and, as might have

been anticipated, contain a larger proportion of Lower Greensand

material than does the older gravel. The best sections are to be

found in three road cuttings west-south-west of Arreton.

Near Newchurch good examples of gravel-covered plateaus may
be observed. One extends through the village and along the top

of the steep bank overhanging the alluvial flat, showing in its course

a tendency to slope down towards the north, that is towards the

valley of the Yar. Another, cut by denudation into a sinuous out-

line, is well exposed at Skinner's Hill, on the road from Newchurch
to Borthwood, and is worked in many places for gravel. These
patches, more stony than those near Arreton, are associated also

with brick-earth in an irregular manner, which makes it impossible

to draw a hard and fast boundary for this deposit.

The hill near Sandford is capped with a conspicuous outlier of

these gravels at a height of 200 feet above the sea ; and similar

but very thin patches occur near Apse and Apse Heath. At
Alverstonethe gravel caps the top of the steep bank which bounds

the modern alluvial flat, as at Newchurch.
Two more patches belonging to this same series of outliers

occur on the top of the cliff between Shanklin and Sandown. In

the more southern o£ the two, at Little Stairs Point, may be seen

at different points on the cliff", sand and loam with flints, 9 feet

thick ; flint gravel, 12 feet thick ; and loam and brick-earth 6 feet,

with flint gravel 1 foot thick underneath.

Lastly a few small patches occur on the north side of the Yar
between Alverstone and Yarbridge. Their mode of occurrence is

precisely similar, except that the ridges on which they lie slope to

the south, and more rapidly than those on the south of the Yar
slope to the north.

It will be gathered from this disposition of the deposits that the

lowest part of the ancient valley in which this sheet of gravel was
laid down occupied about the same position as the bottom of the

existing valley, and that then, as now, the ground rose rapidly to

the north towards the Central Downs. Judging from their mode
of occurrence, we may infer that the gravels of Blake Down,
Newchurch, Alverstone, and the Sandown Cliffs were approximately

contemporaneous.
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Brooh.

The greater part of the series of gravels and brlck-eaith which

caps the cliff at Brook and Brixton belongs to a later group, and

will be described under the head of Valley Gravels, but four small

patches may be referred with more probability to the Plateau

Gravels.

The Valley Gravels, it will be noticed, follow an old line of

valley, which runs nearly parallel with the coast. The encroach-

ments of the sea have removed the south side of this valley,

except for a distance of about a mile between Brook and Chilton

Chines, where the slight convexity of the coast leaves room for

just the lower slopes of some hills which formed the south side of

the old valley. The cliff section shows that the valley deposits

thin away against these slopes, leaving the Wealden Beds bare,

but on mounting the slopes we find another series of gravels of a

different character coming on at a higher level. The section is

similai- to that above described, where the Plateau Gravel of Blake

Down runs down nearly to the valley gravel of the Yar, leaving

only a strip of bare Lower Greensand between. The difference

between the two gravels at Brook consists in the comparative

absence of brick-earth and stratification in the higher and older

set, and especially in the peculiar contortions which appear both

in the older gravel and in the Wealden Clays on which it rests.

The clays have been bent and puckered, and the gravel forced

into the puckers so as to occur in pockets, while the beds of loam

or sand in the gravel are doubled up and bent, or dragged over

towards the west. There are four places only where the clifT rises

high enough to reach these older gravels, and their thickness barely

reaches 8 feet. The contortions are best seen in the patches at the

east and west ends respectively. As mentioned before, these

contortions are regarded as probable evidence of the action of ice

during the deposition of the gravels, perhaps in the form of frozen

soil, or of masses imbedded in the gravels.

III.

—

The Valley Gravels and Brick -Earth.

Mode of Occurrence.

We have already mentioned that these deposits differ from the

Plateau Gravels in having been distributed along the lower parts

of the existing valleys. They were no doubt made up principally

of the materials of the older gravels, redistributed after the exca-

vation of the valleys to nearly their present depth.

They occur as terraces, often nearly level, bordering the modern
Alluvium, but at a variable height, up to 50 feet, above it, and
often separated from it by a steep bank. The streams having

lowered their beds below the base of the gravel, the greater part

of this bank is formed by rock in place, usually the Lower
Greensand. This is particularly the case along the upper part

of the eastern Yar, where, as may be seen on the map, a narrow
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strip of Greensand nearly always intervenes between the gravel

and the Alluvium. The greater age which this difference in level

indicates, together with the difference in character, justifies the

placing of the gravels and the Alluvium in separate group;i. It

will be seen also that great changes in the physical geography of

the Island have taken place since the gravels were deposited.

The Valley Gravels are most fully developed in the valleys of

the two Yars at the eastern and western ends of the Island

respectively. Those of the Medina are comparatively unim-
portant.

The Valley Gravels of the Eastern Yar.

The longest feeders of this river descend from Whitwell and
Niton, and from Wroxall. From near Whitwell northwards an
almost continuous terrace of gravel borders the Alluvium on one
side or the other. The gravel ranges in thickness up to 10 feet,

and is generally loose and stony, but occasionally consists in the

upper part of loam. Small pits for road metal may be seen

almost everywhere, and a good section occurs at Beacon Alley in

a road-cutting.

The gravel of this part of the valley has doubtless been derived

from the Blake Down plateau, and from the continuation of it,

which is indicated by the small patches north of Whitwell. The
terraces cease at Budbridge, and the streams which descend from
Godshill, where there are no Plateau Gravels, are entirely devoid
of gravel terraces.

The Wroxall feeder, on the other hand, draining a country in

which outliers of Plateau Gravel form a marked feature, is bor-

dered by the most extensive gravel terrace in the Island. The
terraces near Sandford are narrow, but the gravel is well seen in

several pits. A little further north the valley widens out into a
nearly level space a mile broad, and about ]| miles long, uni-

formly overspread with gravel, except in the sides of the channels

which the river and its tributaries have cut in it. This gravel has
been extensively dug at Horringford in a siding from the railway,

where the cuttings show well the irregular surface of Lower
Greensand on which it rests.

From Horringford eastwards the terraces occur on the north
side of the river only. The gravel appears repeatedly on the top

of the bank of Lower Greensand, at a height of only about 6 feet

above the Alluvium.

In the lower part of the Yar there are no terraces, but the

tributary which descends from Apse has formed a large gravel flat

near Black Pan. The gravel, dug near Ninham, and near the

high road to Sandown, contains much chert and greensand, but
has no doubt been principally formed from the old Plateau Gravel
of which patches still remain on the neighbouring hill-tops, as

previously described.

North of the Downs patches of stony brick-earth at Bembridge,
near Howgate Farm, and in the valley south-east of Sea View,
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may be referred to this series, or may be considered as thick

deposits of rainwash. Such local deposits of loam are common
over the Tertiary area, but can seldom be mapped, as without

sections they are indistinguishable from the older Tertiary clays.

In the upper part of the patch at Howgate Farm Mr. Codrington
found a palseolithic implement—the only one yet found in the

Isle of Wight.

TFootton Creek.

There are now no sections visible in the brick-earth of this

locality, and it has been found impossible to map such small

patches in the absence of sections. The following account is taken

from Forbes' Memoir, but, since it was written, a large bone has

been dug out of the brick-earth from a well close to the Baptist

Chapel at Wootton Bridge. This bone has not been satisfactorily

determined. It has been described as a tusk of elephant, but its

discoverer, Mr. Newbury, says it was pointed at each end.

" Along the western side of Wootton Creek, on the slope of the

banks, are considerable deposits of rich umber-brown sandy clay,

with scattered, small, and but slightly worn fragments of flints.

This clay is of considerable thickness in places, varying from

6 and 8 to 20 or 30 feet. It shows only very shght evidence

of successive deposition ; it extends to a height of 30 feet or more

up the slope of the hill, and appears to be distributed in extensive

patches. It ceases altogether before the lower edge of the gravels

that cap the hill above is i-eached, the interval being occupied by

Eocene clays. Patches of brick-earth occur also, though ap-

parently more sparingly, on the eastern side of the creek ; it may
be seen along the edge of the shore of the Solent at Fish-house,

at the eastern angle of the creek. It is highly prized as a brick-

earth, and was in requisition for the bricks used in the new ibrtifi-

cations at Sconce."

Medina Valley.

There is apparently little gravel or brick earth in the Medina
valley, the only patches of importance lying between Newport and

Shide.

At Shide the brick-earth was formerly dug, but all the pits

are now closed. On the west side of St. John's Road a large pit,

still w^orked, extends as far south as Elm Grove. The upper end of

this pit was opened for sand (Lower Bagshot Sand), but the part

now worked lies in brick-earth with carbonaceous seams. No
fossils have been found here. At first sight this sheet of brick-

earth might be expected to underlie great part of Newport, but

drainage works showed Oligocene i^eds so near the surface as to

suggest that the loam must occupy a lateral valley extending

towards Carisbrooke.

A short distance further north gravel has been dug on both

sides of the Medina. The patches are interesting, inasmuch as

they contain a much larger proportion of Greensand chert than is

found in the plateau gravels. It seems clear that in this case
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the gravel is derived directly from the Greensand, and not from
the plateau gravels, though the present stream with its slight fall

is incapable of transporting such coarse material.

Near Coppin's Bridge loam comes on again, overlying the

gravel.

The Westo'ii Far.

The most remarkable fact in connection with the valley gravels

of this tract is the entire disappearance of the river by which they

were deposited. For nearly the whole of the southern side of the

valley of the Yar, as well as a large part of its di-ainage basin, has

been removed by the encroachment of the sea, so that the old

river gravels have come to occupy the position of a terrace of

gravel capping the sea cliff', Avhile the small streams, which drain

what is left of the basin of the old Y^ar, now find their way direct

to the sea by deep notches or chines cut in this cliff. The evidence

on which this gravel terrace is attributed to such a river was
first recognised by Mr. Codrington in 1870,^ and is singularly

impressive.

The breach in the Chalk range at Freshwater is out of all pro-

portion large in comparison with the stream which now occupies

it. Moreover, the river gravels conclusively prove the valley to

have once formed the channel of a river comparable in size to the

Medina, or eastern Yar, The distribution of these gravels further

shows that this river, like the others, flowed from south to north,

draining lands wdiich, lying to the south of the Chalk range, have
since been washed away. We may further assume that some of
the sources of the river lay in the direction of St. Catherine's

Down, in the area which has formed the principal watershed of

the Island from a very early period.

The gravels at Brook occur in the line which the old river

might have been expected to take^ and at such a height above
those of Freshwater Grate, as would be required to allow a gradient
for the stream. When we add to this that the gravels and brick-

earths bear every appearance in themselves of being old river

deposits, there is left no room for doubt that they mark the course
of the old Yar.

The occurrence of teeth of Elephas iirimigeiiius in these gravels

at Freshwater has long been known ; remains of the same animal
have been recorded also from Brook Chine and Grange Chine by
Mr. Codrington (op. cit, p. 539).

The continuous section afforded by the cliff gives unusual
opportunities for examining these gravels. In describing the
section, we will commence in the upper part of the valley and
proceed westwards to Freshwater.

Gravel first makes its appearance on the top of the cliff between
Blackgang and Atherfield. It is seen as a band 2 to 4 feet thick
underlying a considerable depth of alluvial deposits and blown
sand {see p. 234), and is composed principally of chert. It may

* Quart. Journ. Geol. Soc, vol. xxvi. p. 528.
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be contemporaneous with the far thicker deposits about to be

described.

But the principal deposit consists o£ brick-earth resting on

stratified flint-gravel and sand. It commences at Grange Chine,

the easternmost patch being on tiie east side of the chine, near

Brixton Mill. On the west side of the chine, a slip shows brick-

earth, 5 feet thick, resting on 3 feet of gravel, and in the field

close by is a shallow pit i'rom which bricks were made for the

viaduct of the Military Road. These deposits seem to have been

laid down by the stream which now runs in Grange Chine, at

the point where it joined the Yar, for at the cliff close by

they spread themselves westwards, and attain r. great thickness.

Remains oi Elepluts primiffenhis have been observed at a point

100 yards east of Grange Chine at 60 or 70 feet above the sea

(Codrington, op. cit).

The sections seen in the cliff between Grange Chine and Chilton

Chine ai-e as follows :

—

400 yards iccst of the Stream of Grange Chine.

Feet.
Brick-earth - - - - - - -4
Gravel .„....- 4—

5

Loam, dark and clayey in parts, witli bands of flint gravel,

containing some ferruginous sandstone - - - ' 18

27

250 yards tvest of tlie precediny Section.

Feet.
Brick-earl h - - - - - - -2
(travel and loam - - - - - - -7
Blue silt and clay, with fragments of wood - - - 4
Gravel and sand - - - - - - -6

19

Near Chilton CItine.

Feet.
Brick-earth, thinning away near the chine - - - 6

Gravel - - - - - - - -8
14

Four hundred yards to the west of Chilton Chine the cliff rises

a little in height, and is bare of gravel for a distance of 300 yards.

This slight rise, like those referred to in the description of the

Plateau Gravels (p. 218), evidently formed the foot of the slopes

which enclosed the Yar valley on the south. In observing the

thinning away of the river deposits against the slope it will be

noticed that tlie brick-earth passes beyond the limits of the gravel,

so as to rest directly on the Wealden Beds, before it also thins out.

There are likewise variations in the thickness of brick -earth

due to erosion, for the small stream which now follows the old
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valley has cut out its smaller valley in the old deposits of the
larger one. The sand and gravel beneath are fairly constant in

thickness. The following sections were noted :

—

On the icest Side of Chilton Chine,

Feet.
Brick-earth --.--.. —

4

Gravel - - - - - ... - 8

Half-a-mile ivest of Chilton Chine.

12

Feet,
9Red and yellow loam - - - - .

Do. with flints - - - - - 1

Sand ........ 6

Gravel .-------4
13

We now reach the parts of the clifF which were described on

p. 220, as being capped with Plateau Gravel. The Valley Gravel, it

will be noticed, runs to the edge of the cliff between the low hills

on which the Plateau Gravels rest, so that the relations of the two
can be conveniently studied. Remains of Elephas primigenius

have been recorded from a point half a mile east of Brook Chine,
about 96 feet above the sea.* Apparently they must have
occurred in what has been described as Plateau Gravel, but the.

point is uncertain.

On the east side of Brook Chine gravelly loam, 6 to 8 feet

thick, rests on 4 feet of well-bedded sand and gravel ; but at;

the chine, and for a few yards west of it, the gravel has been
re-arranged and will be described among the more recent deposits

(p. 231, Hazel-nut Gravels).

At Hanover Point the Valley Gravels thin away against a slope

of Weald Clay rising to the south, as near Chilton. On the east

side of the point the following section was noted ;

—

Feet.
Brick-earth - . - - . . -8
Bright buffi sand- - - - - - - 4
Grey sand, with some gravel - - - - - 4

16

At Shippard's Chine the Hazel-nut Gravels re-appear, but
200 yards to the north-west of the chine we find the following

section :

—

Feet.
Gravel made up of ferruginous sandstone (recent) - - 1-2
Brick-earth -.-..-. 4_6
Gravel and sand .---.. 8-10

* Codrington, Quart. Journ. Geol. Soc, vol. xxvi. p. 539.

E 56786, p
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200 yards north-west of the preceding Section.

Brick-earth --.._..
Laminated sand and loam - - - . .

Lastly, in a small chine, 350 yards north-west of Shippard's
Chine, we are presented with the section illustrated by the
accompanying woodcut.

Fig. 79.

Section in Valley Gravels at the east end of Compton Bay.
a. Soil, 2 feet.

b. Iron-band.

Sayi'^:;^^^ c,c. Sand, 7 feet.

d---- d. Sand cemented into a rock by
VX--n A''--^i' V-''\'v V'-—.i,.,o

!?jf,
•.".'• -^"[1 iron, 9 iucbes.

-f^^^?= -= '. .-^ .---. "^^"^ ' '\'ii-fJ>J^^ c. Coarse angular flmt-gravel,
"^^^^ —'^' "^^^ "^ "• containing iron, clay, and

quartz-pebbles.

/. Wealden Shales.

This is the last section in the Valley Deposits, for 50 yards

further on they thin away against the rising slopes of Afton
Down, and do not touch the coast again till we reach Freshwater

Gate.

At Freshwater Gate the cliff cuts across the old valley at right

angles, giving a clear section of all the river deposits, except the

modern Alluvium whicii lies at and below the sea-level. The
section has long been noted for the finding of two teeth of

SJlephas primigejiius in the gravel as described in detail by Mr.
Godwin Austen.^

On the west side of the valley (Fig. 80) the lower part of the

gravel is composed of large partly worn flints, with chert and
ironstone, and is stained and partly cemented by iron-oxide.

Above this rock a grey stratified chalky loam overlaps the flint-

gravel, and rims up the slopes of chalk above it, much as a rain-

wash would do. Nearer the middle of the valley this chalky loam
is overlain with brown loam and brick-earth, but, still lower down,
thins out, leaving the brown loam resting on the flint-gravel. The
section now exposed at the Bath House shows

—

Brown loam ....
Flint gravel, with a few bands of sand or grit

Feet.
- 3

- about 20

* See Geological Survey Memoir on the Tertiary Fluvio-Marine Formation of the
iBle of Wight, p. 2. (1852.)
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Fig. 80.

Freshwater Bayfrom the East. From a Sketch hij Prof, E. Forbes,

On the east side of the valley, of which a view is given in

Fig. 15, p. 74, a thin spread of flint-gravel and chalky loam

occupies the top of the cliff for a considerable distance, and forms

a small outlier, now rapidly crumbling away, on the sea-stack

known as the Stag Rock. These deposits rapidly thicken into

the valley, where behind the new esplanade the subjoined section

may be seen :

—

Feet.
Soil 1-2
Flint gravel .-.---- 1-2
Lenticular mass of stratified chalky loam, with fragments of

flints ....... 0-6
Flint gravel - - - - - - -4 +

The lower beds of flint gravel, on the two sides of the valley,

have probably been derived from older gravels that once lay on
lands to the south, since washed away. The flint fragments in

the upper part have a fresher and less water-worn appearance,

and have probably been washed out of the chalk of the Fresh-

water Downs. No fragments of chalk, it will be noticed, occur

in the lower or far-derived flint gravel, the wear and tear of

transport having been too great for their survival. In the upper
beds on the east side of the valley Mr. Godwin Austen observed
considerable numbers of Pupa muscorum and Succinea ohlonga^

the latter now extinct in the Isle of Wight.
" The Elephant remains found at Freshwater consist of two

molar teeth, of which the first was met with on the west side of

P 2
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the valley, in a excavation on the site of the lower hotel, and

where the specimen is now preserved ; the other was procured

from the beds on the east side."*

North of the gap through the Downs the Gravels have not

yielded fossils, though they form sheets of considerable extent.

From the scarcity of sections it is also difficult to say whether these

deposits belong to one period or mark successive stages in the

denudation of the valley.

In the sheet of gravel whicli extends to Freshwater Bay a pit

has been opened at Easton at a height of about 50 feet above

the Alluvium, but the gravel slopes continue down to the Marsh,

On the opposite side of the Yar the gravel occupies a plateau

from 30 to 50 feet above the sea, and a pit shows 25 feet of coarse

gravel resting on Bagshot Sands. In Afton P;irk a large pit was
opened to supply ballast during the construction of the railway.

It showed about 6 feet of gravel, resting in one place on shelly

clay—probably Barton Clay—but the gravel itself yielded no
fossils. The sheets further north show no sections, and are

only interesting as fringing the present estuary.

IV.

—

Beds now Forming, or of Kecent Date.

In this group we include Alluvium, Peat, Blown Sand, Chalk

Talus, Tufa, &c. Chronological arrangement being impossible

among such beds, the Alluvial Deposits will be taken in the

geographical order of the streams with which they are associated.

Alluvium and Peat.

a. The Western Yar, and the Coast from Freshioater to Yarmouth..

The small stream which now follows the old valley of the Yar

takes its rise at Freshwater Gate in a spring known as the Rise

of Yar, situated on the eastern edge of the Alluvium at a

distance of 200 yards from high-water mark. Though fresh, this

spring ebbs and flows coincidently with the tide. In dry weather

it ceases to flow soon after the tide begins to fidl.

The Alluvium, consisting of peat, silt, and marsh clay, extends

continuously southwards to the foreshore, where, however, it is.

almost always covered with sand and shingle. In digging a

foundation for the sea-wall, this peaty deposit was excavated to a

depth of 10 feet without the bottom being reached, and was

found to be abundantly charged with fresh water. The ponding

back of this water by the rising tide is probably the cause of the

spring alluded to above.

The tide flows up the Yar as far as Freshwater, where it is

stopped by a dam. Formerly the whole of the marsh must have

been part of the estuary, for shells of the common cockle occur

abundantly just below the peat opposite Afton House.

* The Tertiary Fluvio-Murine Formation, &c., p. 5.
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A deposit of tufa and tufaceous marl lying on the top of the

cliif at Widdick Chine has attracted a good deal of attention.

This tufa is a deposit from the springs given out by the Headon
Limestone immediately above. There is nothing to point to its

being of any great antiquity, for the stoppage of the springs is

merely due to the recession of the cliff, by which they have been

tapped at another point. The section is now almost entirely

overgrown. These deposits were first noticed and described

by the late Mr. Joshua Trimmer (Quart. Journ, Geol. Soc,

vol. X. p. 53 (1854)), and were subsequently referred to in

greater detail by Professor Forbes ('^ Memoir on the Tertiary

Fluvio-marine Formation," p. 8), and in notes by Mr Bristow

appended to his Memoir. When the first edition of this Memoir
was published this deposit could be seen to occupy the upper
part of the cliff in Totland Bay for a distance of nearly

350 yards, at about 60 feet above the sea. On the top

(Fig, 81) lay an unequal thickness of brown loam, containing

Fig. 81.

Tufaceous deposit of Totland Bay.

a. Ferruginous brown sandy loam.

b. Brown clay and perished shells.

c. Fine tufa.

d. Coarser tufa.

e. Potamomya sands of the Upper Headon Beds.

a few scattered angular flints, beneath which was a layer of

brown clay and decayed shells, resting on four or five feet of

calcareous tufa (with a few black lines derived from decomposed

vegetable matter), sometimes equalling fluvio-marine limnaean

limestone in hardness. This tufa was finest in the upper part, and

became gradually coarser towards the bottom, where it was full

of round calcareous concretions of various sizes, and of what seemed

to be the twigs and stems of plants, which having fallen into

water highly charged with carbonate of lime became incrusted

with it. The concentric concretions were largest at the base of
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the deposit, and decreased in size in an upward direction, the

whole deposit resting on an uneven surface of the Potamomja
sands, which underlie the limntean limestone of Totland Bay.

Occasionally a layer of small angular flints intervened between

the tufa and the sands.

Helix nemoralis, H. rotundata, Cyclostoma elegans, with

occasional Bulimus luhricus and Pupa muscorum are the most
abundant land-shells, and occur throughout ; in the loam are

Succinea and Limncea, and in the lower part a small Planorhis

and fragments of Unio. In addition to the above, the following

shells were noticed by Prof. E. Forbes, viz., Helix arhustorum

(or nejnoralis), H pulcjiella, H. ericetorum, H. cellaria, H. hispida^

H. hortensis, Achatina ucicula, Clausilia, Pisidium^ Limncea

palustris, Succinea ohlonga, Cyclas, &c.

The only other deposit of similar character is a small patch of

shelly tufa immediately below the limestone a quarter of a mile

further east. This tufa is seen in the road cuttino; east of York's

Farm, but occupies so small an area that it cannot be placed on

the map.

b. The Coastfrom Freshwater to Blachgang.

It has been previously explained that the streams which now
empty themselves into the sea between Freshwater and Blackgang

have once been tributaries of the old river Yar. In consequence

of the encroachment of the sea by which the river was intercepted,

some curious anomalies have been brought about in the position

of the alluvial deposits.

It will be noticed that a long strip of Alluvium which com-
mences near Chilton Chine, only 50 yards from the edge of the

cliff, winds away westwards parallel to the coast, catching a

little land drainage in its course. At Brook it passes out to

the edge of the cliff, and the water from it, cutting through the

Alluvium and deep into the Wealden Beds, escapes by the chine

so formed to the sea. But a few yards west of Brook Chine

another strip of Alluvium appears on the top of the cliff, and,

winding round Hanover Point, passes out to the cliff again at

Shippard's Chine. This latter isolated strip is, without much
doubt, the continuation of the other which runs westward from

near Chilton Chine. The separation of the two strips has re-

sulted from a comparatively recent encroachment of the sea in

Brook Bay.

The alluvial tract follows the centre of the Valley Deposits

of the old Yar, coinciding in position with what must have been

the course of that river. That any part of the Alluvium dates

back to the time when this river ran through the Freshwater

Valley is hardly probable. But it was probably deposited by a

diminished representative of the old Yar, gathering the drainage

of Brook, Chilton, and still earlier of Brixton and Shorwell, and

falling into the sea somewhere a little further south and west than

Shippard's Chine.
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The section of this Alluvium at Shippard's Chine has long

been noted for the occurrence in it of timber and the shells of

nuts. These were first noticed by Mr. Webster, who described

them as follows :

—

" It was near to this place, that I had been informed, fossil

fruits had been found in great abundance, and which were regu-
larly called in the island, Noah's nuts. . . . Near the top of

this cliff lie numerous trunks of trees, which, however, were not

lodged in the undisturbed strata, but buried eight or ten feet deep
under sand and gravel. Many of them were a foot or two in

diameter, and ten or twelve feet in length. Their substance was
very soft, but their forms and the ligneous fibre were quite dis-

tinct : round them were considerable quantities of small nuts,

that appeared similar to those of the hazel. None of the wood
nor fruits were at all mineralised. . . » No hazel whatever
now grows upon the island. . . . Pieces are sometimes found

so fresh as to bear being worked into furniture."*

Fig. 82.

Sketch of Gravels with Hazel Nuts in Shippard's Chine.

'm^'i^^y-;,^^:^'^ ''UW-

a. Ferruginous loam
6. Black clay

c. Pale ferruginous clay
d. Black carbonaceous clav

inches, f. Angular flint gravel, hardening into

- 6 conglomerate.
- 6 g. Coarse sand, with fragments of fine

- 6 sandstone, nuts, twigs, branches, &c.
- G h. Eed mottled clay of the Wealden.

The sketch forming Fig. 82 was made in the southern side

of Shippard's Chine in June 1856. The upper two feet consisted
of black peaty clay and ferruginous pale clay, overlying ferru-
ginous loam, which rested on angular flint gravel, sometimes
hardening into conglomerate, beneath which was a coarse sand
enclosing fragments of fine sandstone. This sand, based upon

* Sir H. Englefield's Isle of Wight, p. 152.
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Little Atheriield bordered by a narrow alluvial flat, which how-
e-ver in the area underlain by clay (the Atherneld Clay and
Wealden Beds) widens out, and becomes indefinitely bounded.
The chine commences at Combtonfield as a small notch, hut

slants down towards the sea so as to gain a depth of about 90 feet

at the sea-clifF. The chine being cut along the middle of the
alluvial flat, gives a section along both its banks of the alluvial

deposits, which have thus come to occupy the curious position ot

being 90 feet above the stream which formed them.

The mouth of the chine up to the year 1810, when the old

edition of the Ordnance Map was published, was situated 350
yards further north than its present position. Before Fitton
visited the spot a change had taken place which he thus describes.

The streamlet " was very tortuous near the shore, and formerly
came close to the edge of the cliflf' near its present outlet, but
made its way to the beach at Cowleaze ; till the soft and
narrow barrier at top having been cut through, the water soon
deepened the chasm, and formed a new chine, leaving its previous

bed, with Cowleaze Chine itself, deserted and dry."*

The change is reported to have been hastened at the last by a

shepherd having dug through the narrow barrier of shale, whence
the name of Shepherd's Chine for the new mouth. The old

ravine of the stream remains much as it was, except tliat the sides

are overgrown. It runs near, and roughly parallel to the sea-

cliff, and is separated from it by a long and narrow but flat-

topped ridge, capped with two small outliers of Alluvium ; a

remarkable position in which to find remains of such a deposit.

The stream has greatly deepened the new chine since it gained
an exit by the shorter route,—a result which followed naturally

from the temporary steepening of the gradient, and the consequent
temporary increase in the rate of erosion. The case is precisely

analogous to those of Brook Chine and Shippard's Chine described

on p. 230,

The following sections in the Alluvium were noted :

—

On the south side of Shepherd^s Chine.

Feet.
Loani.------. 2-5
Gravel and sand .--.-. 2-6

On the north side of Shepherd's Chine, near Chine.

Ft. In.
Sandy loam - - - - . - -20
Flint gravel - - - - - - -26
Grey loam and grit, with many small fragments of stems and

nut-shells - - - - - - .16
Flint gravel, with many fragments of Wealden Shales, and

with fragments of v/ood - - - - -40
10

' On the Strata below the Chalk. Trans. Geol. Soc, Ser. 2, vol. iv. p. 197.
1836 Cread 1827).
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100 yards south of Walpen Chine.

Feet.
Blo^vn sand, with fragments of shale and a few small stones - ?5
Blown sand, brown - - - - - - 3
Grey silt.--..... \

Peaty layer ---.-._i
Ochry layer and silt -.-.,. i

Grey silt----.--.2
Chert gravel - - - - - - -2

The last section visible in the underclifF formed by the thick
clay which lies next below the Sandrock Series (p, 30), exposes
the following strata :

—

Feet.
Blown sand .-<-.._ 6_8
Yellow loam - - -

, - - - - 4_6
Chert gravel --..... 0-2

South of this undercliff, the Blown Sand rests directly on the
rock.

This large spread of gravel is clearly not the product of the
small sti'eam of Whale Chine, or of the stUl smaller one of
Walpen Chine, but may perhaps have been deposited by the upper
waters of the old Yar, of which the present streamlets were
tributaries.

c. The Medina.

The Alluvium of the River Medina commences at Chale Green,
and forms a long strip of marsh land, gradually widening to about
200 yards in the part known as the Wilderness and near
Gatcombe, but narrowing down as it passes the projecting spur
of Upper Cretaceous Rocks of Gossard HUI, and those of the

central range of the Island. The alluvial deposits are generally

marsh-clay and silt, with a black peaty soil on top.

On the other hand the Alluvium of the tributary which joins

the Medina at Blackwater is principally peat, as perhaps the name
indicates ; its boundaries on the low watershed near Merston
are extremely indefinite, as described on p. 218. Below Newport
the Alluvium consists of estuarine clay and silt.

d. The Eastern Yar.

The Alluvium of the two longest feeders of this river, namely,
those which descend from Whitwell and Wroxall, consists super-

ficially of a narrow strip of marsh-clay spread over the bottom of a
shallow trough cut through the Valley Gravels into the Lower
Greensand. The alluvial flat is bounded for some miles by a low
bank of Greensand with a thin covering of gravel. But the

streams which rise on the north side of Godshill, and join the

river above Horrlngford, drain some extensive peaty flats and are

bordered by peaty land, until they Join the Yar. The develop-
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ment of peat has resulted from the form of the ground and the

issue of the springs which mark the outcrop of a clayey bed in the

Lower Greensand, as described on p. 45.

Below Newchurch the alluvial flat is bounded by steep banks

of ferruginous sand (Lower Greensand), and is extremely irregular

in its boundaries, the river in its wanderings having undermined

first one bank then the other. The soil is of the usual dark

character, but there is no great thickness of peat.

At Sandown the river must have been formerly joined by an

important tributary, for the alluvial flat, known as Sandown Level,

which branches off to the south, is at least as broad as that of the

main river. This tributary Alluvium runs only half a mile before

it is cut off abruptly by the sea, so that nenrly the whole of the

basin of the river which formed it has disappeared. The streams

of Shanklin and Luccomb Chines were probably some uf the head
waters of the river, and a little patch of gravel on the south side

of Shanklin Chine may have formed part of its valley deposits.

The tract of land on which Yaverland and Bembridge are

situated is isolated from the rest of the Island by this alluvial flat

and that of the Yar, and would be literally an island at high tide

in certain winds, but for the artificial bank along the seaward

margin of Sandown Level. It corresponds curiously to the " Isle

of Freshwater " at the opposite extremity of the Isle of Wight.

Brading Harbour was continually inundated at high water until

the end of February 1880, when the sea was finally shut out by
the present permanent embankment, which encloses an area of

6U0 acres. Sir Hugh Middleton, iu the time of James I.,

employed a number of Dutchmen to recover it from the sea by

embankments. 7,000/. were expended in the work ; but, partly

by the badness of the soil, which proved a barren sand, partly by

the choking of the drains for the fresh water, by the weeds and

mud brought by the sea, but chiefly by a furious tide which

made a breach in the bank, they were obliged to desist, and put a

stop to their expensive project {See Pennant's Isle of Wight,

vol. ii. p. 149).

Near Lane End, Bembridge, a hollow in the older gravel con-

tains a newer peat and gravel. It Avas impossible to separate the

two gravels on the map and no determinable fossils were observed

in the peat, but these deposits seem to be merely the Alluvium

of the small stream which now flows through Lane End.

The alluvial deposits of the smaller streams that flow into the

Solent consist of marsh-clays with trunks of trees, but in the

absence of clear sections there ia little to be said about them. It

may be pointed out, however, that the Alluvium of all the streams

descends far below their present beds. Thougli we have no means

of telling the full depth, yet judging by analogy, we should expect

that the old channels of the larger streams have been cut fully

40 feet deeper than their present ones, as is the case in most parts

of England. This indicates that their excavation dates back to a

period when the land stood at a considerably higher level.
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Blown Sand.

The largest nrea. of Blown Saud in the Isle of Wight is to be

found on the top of the verlical chfF between Atherfield and Chale,

at a height of 150 to 250 feet above the sea. The sand is blown
up from the face of the cliff, not from the beach below, and con-

sists merely of disintegrated Lower Greensand. Several sections

in it have been noted above in describing the gravel below it

(p. 234) ; the greatest thickness of it seen was about 20 feet, but it

probably exceeds this in parts of the line of dunes which it forms

alou"; the edo;e of the cliff. It extends also for some hundreds of

yards inland in the form of a thin covering of dusty sand. The
most westerly patch of this sand lies on the outcrop of a bed of

iron-sand, and contains vast quantities of spherical grains of iron-

oxide derived from it.

On either side of Ladder Chine the sand is piled up in small

hammocks or dunes, and, if we descend into the chine, the source

of the sand becomes sufficiently obvious. The chine ap})ears to

have commenced its existence as a small notch cut by the surface-

drainage from the adjoining fields. The wind, especially that from
the south-west, entering the notch has gradually widened it out

into a beautifully symmetrical amphitheatre, leaving the harder

beds and concretions standing out in tiers of benches, but whirling

every loose particle of sand up over the top of the cliff. The
chine thus provides an interesting illustration of wind-erosion,

comparable on a small scale to the scenery of parts of the desert

region of Western America.*
Very small spits, consisting partly of blown sand, extend half

way across the alluvial flats of the western Yar and of the Newtown
estuary. At the mouth of the eastern Yar a more extensive tract

of Blown Sand rises here and there into small dunes, used for the

Golf Links, and serves to protect Bembridge Harbour on the

north-east side. The sand travels in all cases from west to east.

Chalk Talus.

At the foot of the slopes of the chalk hills a gravelly detritus

of chalk has accumulated to a considerable thickness. It is well

seen in Compton Bay, v.'here the steepest part of the cliff in

which the Upper Greensand crops out is formed by a stratified

chalk talus, or rain-wash, from the slopes of Afton Down. The
deposit here reaches a thickness of 20 teet, and is compact enough
to stand in a vertical cliff. The second exposure is seen in the

road-cutting between Brixton and Calbourne, where the talus has

spread itself over the Upper Greensand, and become hardened.

The third occurs on St. Catherine's Hill, on the summit of Gore
Cliff. In this locality the deposit consists of hard calcareous mud,
attaining a thickness of about 1) feet, and becoming harder and

'^ As was remarked to the writer by Mr. G. K. Gilbert, of the United States
Geological Survey, during an excursion to this locality.
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darker towards the lower part. It contains numerous existing

land-shells, among which are Helix aspersa, H. nemoralis, H.
cricetorum, H. virgata, H. rotundata, Bulimus luhricus, &c.*

It rests on the northern slopes of a small outlier of the Chalk
Marl, but extends a few yards beyond the boundary of the Chalk,

so as to touch the Upper Greensand. It is made up almost

enth*ely of small fragments of Chalk and Chalk mud, but con-

tains a little Upper Greensand, and a very few fragments of

chert. It is clearly a rain-wash from the slopes of a hill of Chalk,

which must have once existed, to the south, but of which the

small outlier is the only surviving fragment. The remainder of

the hill has slipped down to various positions in the Undercliff,

one of the most striking; features of which is the o^reat slices of

Chalk and Upper Greensand, still retaining their relative posi-

tions.

The inland limits of the deposit are altogether indefinite, but pre-

sumably tend to follow the boundary of the Chalk, though slightly

overlapping it as in the cliff. Similar deposits would probably be

seen along the greater part of the base line of the Chalk, were
there any sections to show them. Agriculturally they are im-
portant, for they produce a chalk-soil over the outcrop of the

Upper Greensand. In the same way the guttering down of the

Gault, described on p. 58, has spread a clay-soil over the

outcrop of the Carstone, and part of the Sandrock Series.

* Helix aperta also appeared in the list in the 1st edition of the Memoir. But as

the authority is not forthcoming, and the occurrence of this continental shell is im-
probable, it is now omitted.
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CHAPTER XIV.

DISTUEBANCES AIND FAULTS.

Of the movements of the strata which produced the ahnost

unique geological features of the Isle of Wight, the most marked
was that which brought the Chalk up in a nearly vertical position

in the central range. The fold of the strata thereby effected is

found, however, on close examination to consist of two separate

anticlinal axes, the one dying out as the other increases ; Avhile

other lines of lesser disturbance run neai'ly parallel, each having
its influence on the structure of the Island.

Before describing in detail the various folds observable in the

Isle of Wight we will briefly notice the great series of nearly

parallel anticlinal and synclinal axes of the south and south-east

of England, of which they form part. These axes, taken in order

from north to south, are as follow :

—

1st. The great syncline of the London Basin, which extends
from Marlborough in the west, and is lost under the German
Ocean to the east.

2nd. The great anticline of the Weald of Kent, which com-
mences in the west as two separate anticlines, the one near
Devizes, the other near Petersfield, passes under the English
Channel, and terminates about 14 miles east of Boulogne.

Srdly. The syncline of Chichester, which passes north of Ports-
down to the sea near Worthing, and eastwards along the coast

by Brighton.

4thly. The anticline of Portsdown and High Down, which runs
under the sea at Worthing.

5th. The syncline of the Isle of Wight, which runs from near
Dorchester in the west through the Tertiary area of the Island
and out to sea near Brading.

6th. The double anticline of the Isle of Wight, which com-
mences oiF the coast of Devon, strikes the shore near Weymouth,
runs along the Dorset coast near St. Albans Head, throuo-h the
Cretaceous area of the Isle of Wight, and out to sea near San-
down.

These axes are not strictly parallel. The London axis, for
example, runs a little north of east ; the Weald axis curves round
considerably south of east in its eastern part ; the Chichester
and Portsdown axes are nearly parallel to that of the Weald, but
are inclined a little more to the south ; while the synclinal axis.
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and the two nearly coincident anticlinal axes of the Isle of Wight,

run nearly east and west. The want of parallelism in these great

folds is not sufficient, however, to invalidate the assumption that

they form part of a single series, and were formed contem-

poraneously.

They have, moreover, this property in common, namely, that

the north side of every anticline is much steeper th.an the

south side. Thus the strata rise gently towards the north for a

varying distance, and then, reaching the crest of the fold, plunge

suddenly down, slowly to rise again. This sudden downward
plunge is seen in the Hog's Back, in Portsdown, and in the central

Downs of the Isle of Wight, which form the northern sides of

the respective anticlinal folds, enumerated above.

We may next notice that these folds do not run for an indefinite

distance either east or west, but die away, each syncline being

truly an elongated basin, and each anticline an elongated dome.

The two ends of a fold are visible in one instance only, viz., in the

anticline of the Weald, but the western terminations of all the

others, excepting the Isle of Wight (Brixton) anticline, can be

seen, and in this case we find the eastern termination of the fold

near the centre of the Island. The Sandown anticline, which

commences where the Brixton anticline dies away, probably itself

disappears a shitrt distance east of Sandown ; for, as previously

pointed out, the strike of the Chalk in the southern Downs is such

as to cause this range to meet the central range at an oblique

ano-le. Similarly we have evidence of the eastern termination of

the Isle of Wight syncline off Selsea Bill,

In respect of their relative positions to one another these folds

show this peculiarity, that while they run east and west (approxi-

mately), as if formed by a force acting from the south, they are

arranged en echelon along a line running a little north of east.

This can be most easily rendered intelligible by drawing a

line through the whole system of folds touching the area of

maximum movement in each fold. Such a line starting from

near Weymouth, runs between Cowes and Newport, near Ports-

down and Chichester, a little north of Battle, and thence out into

the German Ocean, where presumably the deepest part of the

London syncline is situated. The line thus traced has a direction

of east 10^-15° north, and, what is deserving of remark, is not

very far from being parallel to the great Chalk escarpment across

England.

The Palaeozoic Rocks on which the Secondary strata rest in

the north-west (»f France, and which doubtless pass under the

south-east of England are known to be intensely contorted, and

thrust over one another, the strike of the folds being about west-

north-west, turning to east and west where they emerge at the

surface in Devon and Somerset, The Carboniferous Rocks of

Valenciennes also tend to assume this strike towards the west.

But though there is this approximate agreement in direction

between the folding of the Secondary and Tertiary Rocks, and

that of the Palseozoic Rocks, it must not be concluded that any
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connection exists between them. The Palseozoic Rocks had
already been folded when the Secondary Period commenced, while

the folds with which we are concerned were produced in a late

Tertiary age. It is, however, possible that the direction of the

later folds was influenced by that of the earlier set, for the old

rocks may have yielded more readily along the former lines of

flexure, than along new lines crossing these obliquely.

We have already noticed the sudden downward plunge of the

beds on the north side of all the anticlines. This form of fold

seems to be the first stage in the formation of a thrust-plane or

slide-fault. For though in the Isle of Wight the movement has

not usually gone further than to produce verticality of the beds, yet

on following the fold across to Dorsetshire, that is nearer the area

of greatest movement, we meet an instance of an actual thrust-

plane in the Chalk. This dislocation was first noticed by Mr.

Webster in 1811, and described and figured by him in Englefield's

Isle of Wight (pp. 164-168, PI. 26 and 27). The cliff of Hand-
fast Point is formed in the southern part of vertical beds, and
iu the northern of nearly horizontal beds of chalk. The hori-

zontal strata, as they approach the vertical series, turn upwards in

a great curve, forming nearly the quarter of a circle. A fracture

has taken place, exactly following one of the curved bedding-

planes, and the curved and gently inclined beds have been pushed

bodily over the edges of the vertical beds, so as now to rest

upon them with an nppearance of an extreme unconformity.

The bedding of the vertical strata seems at a distance to be

regular, with the lines of flints in their usual condition. But on a

closer view, the chalk is found to be entirely reconstructed. The
flints are not only broken to fragments, but the fragments are more
or less separated from one another, while the entire mass of chalk

is traversed by veins of calc-spar, and by planes of slickenside

filled in with secondary flint. The chalk, moreover, has been
hardened to the consistency of limestone.

No trace of a similar thrust-plane is found at either end of the

Isle of Wight, but at Ashey the close proximity of fossiliferous

strata, probably representing the middle part of the Bracklesham

Series, to the basement bed of the London Clay, shows that a strike

fault of a peculiar character must there be present. The bedding

on each side of the presumed line of fault is perfectly vertical,

and to account for the absence of about 400 feet of clays and

sands the simplest explanation seems to be that adopted in the new
edition of Sheet 47 of the Horizontal Sections now in preparation

—that at Ashey a thrust-fault occurs, and that its form and

effect on the beds correspond closely with what we know is found

on the mainland. Even at a considerable distance from the belt

of highly inclined rocks, in the Tertiary Beds of the Isle of Wight,
small thrust-planes are occasionally found in the harder strata

(see Fig. 83).

E 56786.
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the broad flattened syncline occupied by the Hamstead Beds.

On the north side of this trough the strata rise at a gentle

angle— probably never more than 5°. On the south they rise

abruptly at a high angle, so that near the Chalk they are

nearly always vertical, sometimes even slightly inverted. Other

minor folds occur, but these are all of comparatively slight

importance.

It hiis already been pointed out that the anticlinal and synclinal

folds in the south of England form ovals elongated in an east and

west direction. This syncline is no exception to the rule, for if

the base of the Hamstead Beds be followed by means of wells

and borings, it is found to lie below the sea-level for about 14

or 15 miles, but then to rise rapidly towards the east, so that the

Bembridge Limestone lies at or close to the beach on the coast.

On the west the syncline must die out rapidly beneath the Solent,

for neither Hamstead nor Bembridge Beds have yet been detected

on the mainland, though the bottom of the Hamstead Beds

descends well beneath the sea-level at Hamstead and Bouldnor.

Owing to the absence of any hard rocks in the greater part

of the Oligocene series the exact position of the synclinal axis

cannot be easily traced, but the various trial-borings made during

the progress of the Survey enables us to fix it within narrow

limits. Its centre follows a curved line passing through Bouldnor

Cliff, Shalfleet, the southern part of Parkhurst Forest, Dorehill,

Ashey, Kicketshill, and Brading Harbour.

On the northern side of this syncline traces of several minor

undulations may be detected, but it is difficult to reduce them to any

definite system. Headon Beds are brought up near Norris and

Osborne in a rather peculiar manner, but this seems to be mainly

due to the increase in the rapidity of the dip along a line parallel

with tlie coast between Osborne and Ryde. The occurrence of

the Bracklesham Beds on the opposite coast shows that such an

increase must take place, while at Norris the coast projects some-

what beyond the general line, so that the strata are there brought

within the influence of this increased dip.

In Thorness Bay the Bembridge Limestone sinks beneath the

sea-level, so that Hamstead Beds are seen in the cliffs. In

Newtown Bay, on the other hand, the Osborne Beds rise. These

two folds show a tendency to follow east and west lines, but

nothing more can be said about them.

Following next the southern margin of the Tertiary basin, we
find that in Whitecliff" Bay, while all the lower beds are vertical,

the Bembridge Limestone, after dipping at a very high angle in

the upper part of the cliff, suddenly flattens into a horizontal reef

on the foreshore, the Bembridge Marls being only slightly

affected. This structure continues as far as Brading, where not

only is the Bembridge Marl 30*601 ed, but the lower part of the

Hamstead series is also tilted slightly. Near Nunwell and Ashey

the pressure of the terrestial movement that plicated the strata

seems to have reached its maximum, for all the beds as high as

the Lower Hamstead series are tilted at high angles and so

Q 2
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compressed that the breadth of their outcrop is less than their

true thickness.

Between Ashey and Newport the strata below the Bembridge
Limestone still continue nearly always vertical, though not quite

so much compressed. In several places there seems to be a

tendency to develop small secondary plications parallel to the

main fold but not traceable more than a few hundred yards.

West of the Medina the Bembridge Beds, though dipping at

high angles, are seldom or never vertical, but the borings at

Gunville show that the Hamstead Beds are still much tilted.

These variations in the extent to vs^hich the Tertiary formations

have been influenced by the monoclinal curve seem at first to point

to variations in the height or sharpness of the curve. But they
may be otherwise simply explained. If a series of curved strata

were cut through at different levels the age of the beds most
strongly tilted would be found to vary considerably. If the
country at Ashey were lowered one or two hundred feet by
denudation the Bembridge Limestone at the surface would only

dip at low angles, and more of the Secondary beds would appear
to be affected by the disturbance. Any such lowering of the

surface leads to an apparent shifting of the verticality into a lower
geological horizon and an apparent shifting of the line of greatest

disturbance towards the south. Thus the apparent dying out of
the syncline eastward may really be the result of an upward tilt

in that direction, causing the curve to be cut through at a lower
level, but not affecting the thickness of the beds affected or the

real height of the curve. (Fig. 84.)

Fig. 84.

Diagram Section to shoto variation in the dip of the Strata as
the Surface is lotoered.

Where the strike of the rocks turns sharply southward at

Calbourne, the angle of dip rapidly lessens and the width of

the several outcrops correspondingly increases. At Shalcombe,

however, where the former strike has been resumed, the lower

beds are again vertical, while the Osborne and Bembridge Beds

occupy long dip slopes. The sudden curve of the strata to the

south and re-appearance of the high angles along a new line

is connected with the dying out of an anticline, which cannot

be traced west of Calbourne, except perhaps in the lower angles

of the dips in the southern part of the long slope of Bembridge

Limestone. A slight indication of the flattening of the beds may
also be found in Freshwater, and even as far as Totland Bay.
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On the south side of the central range of Downs, the strata

rapidly curve over and assume a horizontal position at a distance

varying from one to two miles south of the region in which they

are vertical. They never present, however, so sharp a fold as that

seen In the Bembridge Limestone in Whitecliff Bay.

The central range consists of two separate axes, which may be

conveniently named the Sandown and the Brixton anticlines.

The first appearance of the Sandown anticline in the Tertiary

area west of Calbourne has already been referred to, and its

subsequent course eastwards by Arreton to Sandown Level was
noted in describing the Lower Greensand (pp. 42-44). The axis

runs in a nearly straight line due east and west as far as New-
church, but then bends round to about E. 18° S., its direction

being definitely given by the line of Downs from Ashey to

Culver. The strike of the strata forming the Southern Downs is

a little north of east, and the two ranges therefore, if prolonged in

these directions, would meet at no great distance from the coast

near Sandown. The central point between the east and west ends
of the axis lies perhaps not far from the centre of the exposure
of the Wealden beds, where the strata are horizontal.

The dip on the north side of the arch formed by the anticline

ranges from 60° to verticality, on the south side from 2° to 3°, in

accordance with the general rule previously alluded to that the

north side Is the steeper in all these anticlines.

A little north of Shanklin, a gentle anticline, accompanied by
:a fault, probably is the continuation of that which has been noted
near Gossard Hill, though it cannot be traced through the Lower
Oreensand area. This hill itself stands on the northern side of

the anticline, the beds showing a northerly dip of about 10°. On
the other hand, the large chalk pit on Chilierton Down lies south
of the axis, which must therefore run very near the south side

of Gossard Hill. The distance between the axes of this and
the Sandown anticline amounts to two miles both here and in

Sandown Bay.

The fault at Little Stairs Point occurs on the north side of this

anticline and runs about E. 20° S. for the small distance it Is

seen In the cliff". It trends therefore nearly parallel to the axis

of the anticline, and perhaps replaces it. In order, however, to

effect a displacement of the beds corresponding to that of a fold It

should have a downthrow to the north, but In reality It throws
the strata In the opposite direction.

South of this small anticline the beds gently roll over and
assume the south-easterly dip which prevails through the Southern
Downs. The direction of dip Is not constant, but ranges locally

from south-east to south and even south-west, as in the reef of
Yellow Ledge near Luccomb. But the general direction may
be ascertained by taking the levels of the base of the Chalk at
various points. In St. Catherine's Down this base Is about 620
feet above the sea at the north-west end and 500 feet at the south-
east, the dip being south-east. In Appuldurcombe Down the
base lies at 600 feet, but falls In a south-south-easterly direction to
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300 feet above the sea in the top of the cliff above Stetphill.

Similarly it is at a height of nearly 600 feet on the north side of

St. Martin's Down but falls to the south-south-east till it is 300 feet

above Ventnor. It is clear that the cliff from Blackgang to

Bonchurch does not give the line of strike, in as much as the base

of the Chalk falls from 500 feet at the former to 300 at the latter.

The true strike may be traced by drawing a line through the points

in each contour, at which it is intersected by the base of the

Chalk. Takingr the 600-foot contour first we find such a line

touches the northernmost point of the Chnlk on St. Catherme s,

Appuldurcorabe, and St. Martin's Downs. A similar line drawn

through the 500-foot contour is almost exactly parallel to this,

and at a distance of a little more than 1,000 yards from it, from

which it may be calculnted that the average dip amounts to 1 in

31 or a little less than 2°. Lastly a line drawn in the same way
with reference to the 400-foot contour runs approximately parallel

to the other two, but with a less decided bend, and therefore

more nearly parallel to the coast between Niton and Bonchurch.

It will be noticed that the strike from Appuldurcombe west-

wards is south-west, curving round to the south-south-west in

St. Catherine's Hill, while from Appuldurcombe eastwards it is

only a little south of west. The difference is clearly due to

the influence of the Brixton and Sandown anticlines ; in St.

Catherine's we have the remains of an escarpment of Chalk which

must once have closed in this end of the Brixton area, while St.

Martin's Down forms part of a long escarpment which formerly

bounded the Sandown anticline on the south, eventually joining

itself on to the continuation of the Central Downs, as already

suggested.

It has been remarked that there is evidence of the dip becoming
rather steeper in the Undercliff than it is in the Downs imme-
diately to the north. If to the three lines of contour above
enumerated we add a fourth, viz., the 300-foot contour, which the

base of the Chalk touches at Ventnor and Bonchurch, we shall

find that there is less distance between this and the 400-foot

contour, than there is between the 4(^0- and 600-foot contours, or

that, in other words, the gradient of the Chalk increases towards
the coast.

The Brixton anticline first makes its influence perceptible in

the strike of St. Catherine's Down, as already mentioned.
Further west it becomes more marked, and the position of its

axis is indicated by the southward sweep of the Atherfield Clay
and Wealden Beds, but the axis itself lies just outside the coast

line. It seems to run about west-north-west, but curves round
to due west at Freshwater, and to W. 14° S. at the Needles.

Here it passes out to sea, but re-appears on the coast of Dorset,

everywhere throwing the beds into a nearly vertical position along

ita north side, and eventually bringing Oolitic rocks up to the
surface near Weymouth.

It will be seen that the Brixton and Sandown anticlines form
two members of the great system of folds which have been
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described as replacing one another along a line ranging a little

north of east. It is therefore in accordance with this rule that the

Sandown anticline lies a little to the north, as well as to the

east, of that of Brixton, and that the one dies out where the other

begins. The actual region in which this replacement of the one
fold by the other takes place lies between Calbourne and Gat-
combe. For west of the longitude of Gatcombe the Sandown
anticline gradually flattens out, so as to allow the Chalk to

extend itself southwards, but at the same time the extreme

southerly point of the spread of Chalk, v'vz., Chillerton Down,
assumes a dip which is obviously due to the Brixton anticline.

The increase in this dip along the southern border of the Downs
proceeds pari passu with the flattening of the Sandown anticline

along the northern border, until at Calbourne the latter is scarcely

recognisable, while the former has become fully pronounced.

Between these two lines, viz., about Newbarn, Rowborough, and

Idlecombe the beds are nearly horizontal, but nssurae a westerly

dip further west, which increases to 1 7° near Calbourne
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CHAPTER XV.

PHYSICAL GEOGRAPHY.

Having already noted the leading physical features of the Isle

of Wight, we will now proceed to show that they have been

produced by denudation acting along lines of drainage which were
determined by the formation of the anticlines and synclinea

described in the previous Chapter. Though the modern rivers

still follow the courses so determined, the actual surface-features

produced by the movements of the strata have long since dis'

appeared ; and, as in the case of the Weald, the anticlinal areas

of the Isle of Wight show that the regions of greatest upheaval

in past times are often those of least elevation at the present. In
studying the physical features of the Island, one of the most
prominent facts that strikes us is the comparative insignificance of

the central chalk ridge or back-bone as a watershed. Both in past

times and at the present day, the principal rivers of the Island cut

right across it, ignoring, as it were, the easier passage which seems
to exist for them along it either to the east or west. The ex-

planation has been already found in the case of the Weald, and it

will be sufficient here to point out the similarity between the

two districts.

The existing watersheds of the Isle of Wight are complicated

by the fact that there are so many small streams having a sepa-

rate existence. le-norlno; the minor watersheds between these, we
will trace that which separates the water draining south into the

Channel, from the water which runs north into the Solent. This
line runs from the cliff near Sandown over Shanklin and Boniface

Downs to the cliff above Ventnor, and thence over ^ew Dowia.

Westwards it keeps close to the cliff edge as far as St. Catherine's

Down, along which it runs, turning down south of Chale Green to

Kingston, and thence along the southern brow of the Downs to

the Needles.

It has been shown that the streams which run into the sea in

Brixton Bay were within a geologically recent period tributaries

of the western Yar, and that similarly the streams of Shanklin
Chine and Luccombe Chine were tributaries of the eastern Yar.

The separation of these streams from their original drainage-

basins has been due to the encroachment of the sea, and if we
trace the watershed as it existed before the separation took
place, we find that it must have run south of the whole Island,

excepting only a small portion of Week, Rew, and Boniface

Downs. That is to say that the whole drainage of the Island,

excepting the short and steep heads of valleys in the south side of

these downs, must have made its way northwards, the water from

the area now occupied by the Lower Greensand all escaping in this

direction across the high central ridge of chalk.
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Tlie physical geography of the Weald has been too fully

described* to need more than an allusion here. The rivers of that

area rise in what is now the area of least elevation, and make
their way to the north and south through gaps cut in the bold

escarpments of the North and South Downs. The watershed,

however, though now low, follows the axis of the anticline, that

is the line of greatest upheaval in past times, and in this fact is

provided the key to the history of the rivers not only of the
Weald and Isle of Wight, but of all the part of England affected

by the synclinal and anticlinal folds described above.

For we find that without exception the main lines of drainage

follow the synclinal axes, while the tributaries flow at right angles

to, and off the anticlinal axes. The first land to emerge from
beneath the sea was that formed by the crests of the anticlinal

folds, and each of these thereupon became a watershed, and has so

remained. The last land to emerge was the deepest line of each
synclinal fold, and along this was collected the drainage from the

anticline to the north and south of it. The lines of drainage and
watershed, thus initiated, have been maintained, though the form
of surface due to the original movements has been lost. It thus
happens that the watersheds have little relation to the hill-ranges

of the present day.

The two leading examples of rivers following the synclinal

troughs are the Thames and the Frome. Part of the Thames, with
Its tributary the Kennet, form a line of drainage running the whole
length of the London syncline. On the north side it collects

the rivers which run down the back of the Chalk escarpment of

Berkshire, Buckinghamshire, and Hertfordshire ; on the south side

it gathers the streams which descend from the anticlinal axis of

the Weald and its continuation on the north side of Salisbury

Plain.

Similarly, in the Hampshire Basin, we find the Frome followinf

the synclinal axis, and forming an exact counterpart of the
Kennet. On its north bank it receives rivers which flow down
the south side of the anticline named above, and on its south side

it must have received the drainage of the Isle of Wight anticline

until the Hampshire Basin was invaded by the sea.

In the alterations brought about by the encroachment of the
sea, lies the principal diflerence between the rivers of the London
and the Hampshire Basins. The Frome now enters the sea near
Poole, but it is clear that, before the sea made the great breach in

the Chalk escarpment which separates Dorset and the Isle of
Wight, this river must have followed the syncline eastwards. For
this breach, though probably commenced as a river valley, can
hardly have been the course followed by the Frome, for in such a
case the river must have turned from following a syncline to cut
directly across an anticline. On the other hand, we have in the

Solent, and the arm of the sea at Spithead, an old valley and

* W. Topley. Geology of the Weald (Memoirs of the Geological Survey),

chapter 16.
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estuary exactly in the position, which we should, by analogy with

the Thames, have ascribed to the ancient river Frome.

Among the tributaries of this ancient Frome we may mention

on the north side the Stour, the Avon, the Anton, and the Itchin

;

on the south side, the small stream which traverses the Chalk

escarpment at Oorfe, the three rivers of the Isle of Wight, and in

all probability a tributary between the Needles and the coast of

Dorset, in the great gap now occupied by the sea. The northern

boundary of the basin of this old river can be traced without

difficulty, but of the southern boundary a very small portion only

is left. It runs south of Dorchester, across the Isle of Purbeck,

and reappears in the extreme south point of the Isle of Wight.

The valleys in the south side of Rew, Week, and Boniface Downs
are therefore almost the only survivors of another river system

next on the south to that of the Frome.

This small portion of watershed does not follow the crest of

either the Brixton or Sandown anticline, but lies among the

Downs where a southerly and south-easterly dip has fairly set in.

An explanation of this fact would probably be forthcoming, could

we tell what was the form of the land which once lay to the south.
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CHAPTER XVI.

ECONOMIC GEOLOGY.

The Isle of Wight has no mining industries and few quarries

or pits, except those for freestone, chalk, sand, and brick-earth.

Hydraulic cement is made at the West Medina Cement Works from
chalk and Oligocene clay, and at Brading Cement Works from
the Bembridge Limestone and Marl. The Wealden Shales are

used for brickmaking at Sandovvn, as well as deposits of brick-

earth, associated with gravel, near Borihwood. At Shanklin a
bed of clay in the Lower Greensand is dug by the side of the
railway for the same purpose (p. 46). The Gault is worked at

Bierley, Rookley, and by the side of the railway between Wroxall
and Shanklin (p. 64). An extensive deposit of brick-earth near
Brixton has received little attention from the remoteness of that

district ; the bricks for the viaduct of the Military Road over
Grange Chine were manufactured from this deposit (p. 224).

Brick pits are opened in various parts of the superficial and
Oligocene Beds, but curiously enough the bed that would probably
make the best brick-earth—the free-cutting decalcified loam so

often met with in trial borings low down in the Hamstead Series

—

has not been used. Tiles and coarse pottery can be manufactured
out of the Reading Beds. The white pipe-clay in the Bagshot
Beds is no longer worked, the bed being thin and so nearly

vertical that it can only be reached by mining.

The Bembridge Limestone was formerly much used as a
building stone, but the principal quarries are now worked out, and
brick ig generally preferred. The limestone stands the weather
very well, though the large cavities left by the fossils are often

objectionable and much of the stone is too soft for use. The sea-

walls round the northern portion of the Island are generally built

of Bembridge Limestone. A better building stone is obtained
from the four-foot freestone of the Upper Greensand, described on

pp. 64-72. This bed has been worked from time to time throuo-h

a larger part of its outcrop in the central and southern parts ofthe
Island, but the principal quarries, now in use, he around Shanklin,
Bonchurch, and Ventnor. Road metal is obtained from the
Angular Flint Gravel on St. Boniface Down (p. 210), from the
Plateau Gravel on St. George's Down (p. 212), and from the Valley
Gravel at Horringford (p. 221). There are many smaller pits

scattered about, which have been referred to in the description of
these gravels in chapter xiii.
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For a short time the coal-seam In the Bagshot Beds in Alum Bay
was worked, but it is of very little value. Alum was formerly

manufactured in the Island from the clays of Alum Bay, and as

early as 1579 at works in Parkhurst Forest. The Crown used

formerly to monopolise the whole of the alum, and proper people

were appointed to gather and preserve it for Government. This

practice commenced with Queen Elizabeth, who sent a mandate to

Richard Worsley, then Captain of the Isle of Wight, in order to

ascertain the truth of what she had heard, and a warrant was
issued, dated 7th day of March 1561, to search for " certan Oure
of Alume."

Iron pyrites was collected on the shore about Shanklin, and
carried by boat to London, during the last century.* The clay

ironstone, which is found in considerable quantities lying loose

upon the shore at the foot of the cliffs between Yarmouth and
Hamstead ledge, Avas collected on the beach and sent to Swansea,

to be smelted into iron.

Phosphatic Nodules.

Reference has frequently been made in the preceding pages to

the occurrence of phosphatic nodules at various horizons, but
more especially in the Cretaceous Rocks. In consideration of the

great economic importance of such nodules, it is proposed to

devote a few lines to describing their mode of occurrence and
composition.

The Wealden Beds.

Phosphate of lime occurs in these beds, but in small quantities

only, in the numerous fragments of lignite, which are found at

almost all horizons in the vai'iegated marls. The wood is similar

in appearance to that which occurs in the Lower Greensand, and
which is stated by Messrs. Paine and Wayt to be rich in phos-

phoric acid. They remark that the fossil forest at Brook Point is

probably impregnated with phosphoric acid. It should be noted,

however, that most of these lignites are encrusted with, or traversed

by threads of iron pyrites. They are moreover too thinly scattered

throuffh the clay to be profitably mined.

The Lower Greensand.

A specimen of the fossil wood which occurs sporadically in so

many of the beds of the Lower Greensand was analysed by
Dr. T. L. Phipson with the following result :

—

\

* Warner. History of the Isle of Wight, pp. 261 and 263. 1795.

\ On the Phosphoric Strata of the Chalk Formation. Journ. Eoy. Ag. See.
England, vol. ix, p. 82. (1848.)

X Chemical News, vol. vi. p. 194. (1862.)
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Water
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Phosphoric Acid, etc., in Nodules and Casts of Shells, in the

Chloritic Marl, St. Catherine''s Doions.
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Upper Greensand of the Undercliff,

Cherty flint ....
Blue limestone (rag) ...
Rubbly rock - . - -

The Freestone Bed . - .

" False freestone

"

. - -

Sand with occasional chert

Light-brown or cream-coloured " malm "

Dark malm (passage-bed into the Gault)
Best Farnham Malm-rock, up to

Soluble
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APPENDIX II.

TABLES OF FOSSILS.

Tables I.—III. Cretaceous.

In these lists the Survey Collections have been supplemented by those of the

various authors, whose names are indicated. The specimens collected for

the Survey, previous to 1887, were identified by Messrs. H. W. Bristow, F.R.S.,

and R. Etheridge, F.R.S. A further collection was made for the Survey in

the years 1887-88 by John Rhodes, and the specimens have been identified

by Messrs. G. Sharman and E. T. Newton, F.G.S,, who have also corrected

the whole of the lists for the synonjTny. The names formerly in use, but now
discarded, are printed in Italics, with a reference to those by which they have

been replaced.

The lists of plants from the Wealden Beds and Lower Greensand have
been revised by Mr. W. Carruthers, F.R.S. , and that of the Ostracoda from the

Wealden Beds by Professor T. Rupert Jones, F.G.S.

The authorities, by whom the fossils have been recorded, are indicated by
letters as below :

—

Ba. Barrois. Recherches surle Terrain Cretace Superieur, Lille, 18/6, and
Craie de I'lle de Wight, Paris, 1875.

Be. Bell, Monograph of the Fossil Malacostracous Crustacea. Pal. Soc.

for 1862.

C. Carruthers. Trans. Linn. Soc, vol. xxvi. p. 690, 1870. Journ. Bot.,

vol. V. Geol. Mag., vol. iii. p. 542, 1866 ; Dixon's Geology of

Sussex. 2nd ed.

D. Davidson. Pal. Soc. for 1855.

Fi. Fitton. Trans. Geol. Soc, ser. 2, vol. iv., p. 103, 1836, and Quart.
Journ. Geol. Soc, vol. iii. p. 289, 1847.

Fo. Forbes. Quart. Journ. Geol. Soc, vol i. pp. 190, 237, 345, 1845.
G. Gardner. Geol. Mag. for 1875 and Rept. Brit. Assoc, for 1876.
H. Hulke. Quart, Journ. Geol. Soc, vols. xxvi.—xxx. ; xxxii.; xxxiv.-

xxxvi. ; xxxviii. Phil. Trans. Roy. Soc, vol. xxxi., 1881 Proc.
Roy. Soc, vol. xxxiii.

I. Ibbetson. On the Geology and Chemical Constitution of the various
Strata in the Isle of Wight, London, 1849.

Jo. Jones. Quart. Journ. Geol. Soc, vol. xli. p. 333, 1885. Geol. Mag.
for 1878, pp. 110, 277, and for 1888, p. 534.

L. Lydekker. Quart. Journ. Geol. Soc, vol. xliv. p. 54, 1888. Catalogue
of the Fossil Reptilia in the British Museum {in the press).

Ly. Lycett. Pal. Soc, 1872-79 (Trigonia).

Ma. ManteU. Geological Excursions round the Isle of Wight, 3rd ed„
1854.

Mo. Morris. Catalogue of British Fossils, 2nd ed., 1854
N. Norman. Geological Guide to the Isle of Wight, 8vo. Ventnor,lS87.
O. Owen. On the Fossil Reptilia, Pal. Soc
Pa. Parkinson. Quart. Journ. Geol. Soc, vol. xxxvii. p. 370, 1881.
Pr. Price. Monograph of the Gault, p. 27.
S. Geological Survey Collections previous to 1887.
Sur. „ „ „ during 1887-8.
Se. Seeley. Quart. Journ. Geol. Soc, vol. xxxi. p. 461, 1875; vol. xxxix

p. 55, 1883; vol. xliii. 1887.
Sh. Sharpe. On the Mollusca of the Chalk. Pal. Soc for 1853.
W. Wright. On the British Fossil Echinodermata, Pal. Soc for 1864-78,

E 56786.
jj
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Table I. Wealden.

The letters refer to the authorities by whom the fossils have been recorded.
See p. 257.

The localities are indicated by numbers as below :

—

1

.

Isle of Wight, exact locality not
specified.

2. Compton Bay.
3. East side of Compton Bay,
4. Shippard's or Cqmpton Grange

Chine.
5. West of Brook Point.

6. Brook Point. •

7. Brook Bay.
8. Sedmore.

9. Grange Chine and Brixton.
10. Between Brixton and .\ther-

field.

11. Barnes.

12. Between Barnes and Cowleaze
Chine.

13. Cowleaze and Shepherd's Chine.
14. Atherfield.

15. Sandown Bay.

The specimens marked thus Sh. are from the Wealden Shales. Those from
the vuriegated Wealden beds are indicated by V.

PlantcB.

Abietites. See Pinites.

V. Bennettites saxbyanus, Carr. 6 C.

Sh. Carpolithes sertum = the impressions of parts of Equisetites.

Burchardti, Dunker.
Chara? 10 S.

V. p Clathraria Lyellii,* Mant. ? 7 Ma.
V. Cycadeostrobusf crassus, Carr. 6 C. 15 Ma., S.

v. ,, elegans, Carr. 6 C.

V. ,, ovatus, Carr. 6 C.

V. ,, truncatus, Carr. 6 C,

V. ? „ tumidus, Carr. 6 C. ?

V. „ Walkeri, Carr. 6 C.

Sh. Endogenites erosa, Mant. 12 C.

Sh. Equisetites Burchardti, Dunker. 12 C.

? Fittonia squamata, Carr. 1 S., C.

Sh., V. Lonchopteris Mantelli, Brong. 6 Ma. 4, 13, 14 Sur.

V. Pinites Carruthersi, Gardn. 6 G.
V. „ Dunkeri, Mant. 7 S., C.

V. „ valdensis. Gardn. 6 G.
Sh. Seeds. 13, 14 Sur.

V. Thuytes (fruit of) 9 Sur.

V. Zamia crassa ?, Lindl. Sf Hiitt. See Cycadeostrobus crassus, Carr.

Crustacea.

Ostracoda.

Sh. Candona Mantelli, Jones nov. sp. 12 Sur.

V. Cypridea Au3teni,J Jones ? 7 Ma. ?

Sh., V. „ Dunkeri, Jones. 4 Sur. 5, 9, 14, 15 Jo.

* The occurrence of this plant in the Wealden series is doubtful. The specimen

so named by Maiitell was found by him in the shingle of Brook Bay.

f Mr. Carruthers remarks in Dixon's Geology of Sussex, 2nd ed. p. 280, that " in

the Wealden at Brook Point, numerous cones of Cycadea occur. They are con-

verted into jet, and are largely charged with iron pyrites. . . . That they are

Cycadean fruits there can be no doubt ; but to what living genus they have relations,

or to what fossil stems or foliage the)"^ may belong, it is impossible to say, I

accordingly proposed for them the generic name Cycadeostrobus, by which 1

intended to convey nothing more than that they were Cycadean cones (Seeman's

Journ. Bot., v. p. b)."

X This species is figured in Mantell's Isle of Wight Ed. 3, 1851, p. 223, under the

name cf C. valdensis, Fitt. from Brook Bay. But the figure was copied from Fitton

Fl. 21, fig. 1, which shows C. Austeni, and may have been wrongly used for the

specimens from Brook Bay. See Geol. Mag. for 1878, p. 277.
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Sh., V. Cypridea spinigera, Sow. sp. 4, 13, 11, Sur. ; 2, 14, 15 Jo. ; 7 Ma.
Sh, „ tuberculata, Sow. sp. 4 Sur. ; 13 Jo. ; 14 Fi. Punfield, Fi.

Sh,, V. „ valdensis, Fitton sp. 2, 4, 13, 14, Sur. ; 15 Fi. ; 2, 4. 5, 13,

14, 15 Jo. ; 6, 11 Fi. Punfield, Fi.

Sh. Cyprione Bristovii, Jones. 4 Sur.

Sh. Cypris cornigera, Jones nov. sp. 14 Sur.

„ faba, Sow. See Cypridea valdensis.

Sh. Darwinula leguminella, Forbes sp. 13 Su. ; 14, 15 Jo.

Sh., V. Metacypris Fittoni, Mant. sp. 2, 4, 13, 14 Sur. 5, 9, 14, 15 Jo.

Punfield, Sur.

Cythere. See Metacypris.

Lamellibranchiata.

Sh. Cardita ? 14 Sur.

Sh. Cyrena major, Sow. 2, 3, 14 Fi.

Sh. „ media, Sow. 11, 13, 14, 15 Fi. ; 13, 14 Sur,

Sh. „ „ (large variety), 14 Sur.

Sh. „ membranacea, Sow. (? = C. media) 11, 13, 14, 15 Fi. ; 14 Sur.

Sh. „ subquadrata, Sow. 13 Sur.

Sh. „ sp. 2, 4, 13 Sur.

Sh. „ sp. 14 Sur.

Sh. Exogyra Bousingaultii, D'Orb. 14 Sur,

Sh, ? Modiola, 15 Fi.

Sh, Ostrea distorta, Sow. 14 Sur.

Sh. ,, sp. 3, 11, 15 Fi.

Sh. Potamomya ? 14 Sur.

Sh. Unio antiquus. Sow. 13 Sur.

Sh. „ Gualteri ?, Sow. 14 Sur.

V. „ valdensis, Mant. 6 Ma. ; 9 Sur. ; 8 N.

Gasteropoda.

Cerithium. See Vicarya.

Sh. Paludina elongata, Sow. 3, 11, 13, 14, 15 Fi. ; 4, 13 Sur.

Sh. „ fluviorum. Sow. 15 Fi.; 4, 13 Sur.

Sh. „ sp. 2, 4, 13 Sur.

Potamides. See Vicarya.

Sh., V, Vicarya (Melania) strombiformis, Schloth. (= Potamides carbonaria,

Auct.) 14 Sur., 7 Ma.; 2, 14 N.

Sh. „ sp. 15 Fi,

Cephalopoda

.

Sh. Ammonites (a derived specimen) 15 Fi.

Pisces.

Sh., V. Hybodus basanus. Eg. 14 Ma. ; Sur. ; 7 S.

Sh. • „ subcarinatus, Ag. 4, 13, 14 Sur.

V. Lepidotus Fittoni, Ag. 8 Ma.
V. „ Mantelli, Ag. 6,7 S.

Sh. Various fish-remains, 2, 14 Sur.

Reptilia.

By E. T. Newton, F.G.S.

Deinosaurian remains have been obtained in Sandown and Brixton Bays from

various horizons in the lower variegated strata of the Wealden, and from a bed

in the upper Wealden Shales, which forms the floor of Cowleaze Chine and rises

to the top of the cliff west of Barnes High. The bones were at first referred in

•most cases to the Iguanodon, but have since been made the subject of special

Study, chiefly by Huike, Huxley, Lydekker, Owen, and Seeley. The latest

R 2
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revision of this work is given in the " Catalogue of the Fossil Reptilia in the
British Museum " by Mr. R. Lydekker, which has been made the basis of the
following list.

In this Catalogue will be found full information as to the various changes in

name undergone by many of the bones. The names which have been used,
but are now discarded, form the second of the two following lists :

—

V. Aristosuchus pusillus, Owen. 7.

? Calamospondylus, Foxi, Lydekker. I.

V. Cetiosaurus brevis, Owen. 7.

? Coelurus Daviesi, Seeley. 1.

V. Goniopholis. 7.

V. Heterosuchus valdensis, Seeley. /.

V. Hylseochampsa vectiana, Owen. 7.

V. Hylseosaurus Oweni, Mantell. 7, 0.

Sh. Hypsilophodon Foxi, Huxley. 12.

? Icthyosaurus ?

V. Iguanodon bernissartensis, Boulanger. 7.

? „ Dawsoni? Lydekker. 1.

? „ MantelH, Meyer. 1.

V. „ sp.9.

p Megalosaurus Dunkeri, Koken. 1.

V. Oolithes obtusatus, Carr. (Reptile eggs), 9.

V. Ornithocheirus nobilis, Owen. 7.

V. Ornithopsis Hulkei, Seeley. 7, 9, 15.

V, Pelorosaurus Conybeari, Mantell. 15.

V. Fholidosaurus. 15.

Plesiochelys Brodiei, Lydekker. 1.

Plesiosaurus.

Sh. Polacanthus Foxi, Hulke. 12.

V, Saurian bones, various. 2, 3, 9 Sur.

? Sphenospondylus gracilis, Lydekker. 1.

V. Suchosaurus cultridens, Owen. 15.

V. Titanosauius. 7.

V. Tretosternum Bakewelli, Mantell. 7

.

T. Turtle, bones of, 8 Sur. ? carapace of, Norman, 15.

V. Yectisaurus valdensis, Hulke. 9.

Synonyms.

Bothriospondylusmagnus, Owen, to Ornithopsis Hulkei, See/ei/.

Ceteosaurus Bucklandi, Meyer, to Megalosaurus Dunkeri, Koken.

Ceteosaurus or Pelorosaurus tooth, to Ornithopsis Hulkei, Seeley.

Cheirotherium footprints to Iguanodon.

Chondrosteosaurus gigas, Owen, in part to Ornithopsis Hulkei, Seeley,

„ magnus, Owen, in part to „ „
Crocodilus to Goniopholis.

Eucamerotus, Hulke, to Ornithopsis, Seeley.

Iguanodon Seeleyi, Hulke, to Iguanodon bernissartensis, Boulanger.

Megalosaurus Bucklandi, iMeyer. to Megalosaurus Dunkeri, Koken.

Ornithopsis eucamerotus, Hiuie, to Ornithopsis Hulkei, Seeley.

Pelorosaurus ? tooth, Owen to Ornithopsis Hulkei, Seeley.

Poikilopleuron Bucklandi, Meyer, to Megalosaurus Dunkeri, Koken.

,, pusillus, Owen, to Aristosuchus pusillus, Owen.

Streptospondylus major, Owen, to Iguanodon bernissartensis, Boulanger.

Thecospondylus Daviesi, Seeley, to Coelurus Daviesi, Seeley.

Trionyx Bakewelli, Mantell, to Tretosternum Bakewelli, Mantell.

? Aves.

V. Ornithodesmus cluniculus, Seeley, Brook.

(It has been thought that this may be an Ornithosaurian. See Quart. Journ,

Geol. Soc, vol. xliii., p. 206, 1887.) jtc
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Table II. Lower Greensand.

The letters refer to the authorities by whom the fossils have been recorded.
See p. 257.

The locality, when not otherwise stated, is Atherfield.

The horizons are indicated by numbers as below :

—

1. Perna Bed. 4. Sand-rock Beds.
2. Atherfield Clay. 5. Carstone.
3. Ferruginous Sands.

Plantce.

Bennettites gibsonianus, Carr. Luccombe Chine, C.

„ maximus, Carr. 3 S. (Shanklin).
Coniferous wood, 1, 3 Fi. ; 3 Sur. (Shanklin) ; 5 Sur. (Bonchurch and

Dunnose).

Fucoid, 1, 2 Sur. ; 3 Fi.

Lonchopteris Mantelli, Brong. 1 Sur. ; 3, 4 Fi.

Pecopteris reticulata, Mant. See Lonchopteris Mantelli, Brong.
Pinites Leckenbyi, Carr. 3 C. (Shanklin).

Incertce sedis.

Actinophyllum sp. ? Beckles.

Conis contortuplicata, hons. Atherfield, Lonsdale {Qluart. Journ. G»ol. Soc,
vol. V. p. 63. 1848).

Acfinozoa.

Cyathophora? elegans. See Holocystis elegans.

Holocystis elegans, Lons. 1 Sur. ; 1 Sur. (Sandown) ; 3 S. (Shanklin).

Isastrsea haldonensis. Dune. S.

„ neocomiensis, Tvmes. Tomes (Geol. Mag. for 1885).

„ reussiana, E. 8f H. Tomes.
Parastrsea P 1 Sur.

Pleurosmilia neocomiensis, E. de From. Tomes.
Turbinoseris de Fromenteli, Dune. 1 Sur. (^ Lepiophyllia anglica. Tomes).

Echinodermata.

Cardiaster Benstedi, Forbes, SW. (Atherfield and Shanklin) ; Sur. (Compton

Catopygus vectensis, Wright, 3 W. (Shanklin).

Clypeopygus Fittoni, Wright, 3 W. (Shanklin).

Echinospatagus Renevieri, Wright, 1, 2, 3 Fi.; 3 W. (Shanklin).

Enallaster Fittoni, Forbes. 1 W. ; 2 Sur.; 3 W. (Shanklin); 5 Sur.
(derived) ; S. (Sandown).

Fragment, 6 Sur. (Bonchurch).
Hemipneusfes. See Enallaster.

Holaster complanatus, Fitton. See Echinospatagus Renevieri, Wiight.
Peltastes Wrightii, Desor. (= Salenia punctata, Forbes), S. W. (Sandown

and Atherfield).

Pseudodiadema Fittoni, Wright (at first incorrectly identified with Diadema
autissiodorense, Cotteau), 3 W.

„ Ibbetsoni, Forbes, 3 W.
„ Malbosi, Ag. and Desor. (= Diadema Mackesoni, Forbes), 3

W.
„ sp. S.

Annelida.

Serpula antiquata, Sow. 1, 2, 3 Fi.

„ filiformis, Sow. S.

„ gordialis, Schloth. S. (Sandown and Atherfield).

„ plexus. Sow. 1, 3 Fi. ; S.

,, quinque-angulatus, Rom. S.

„ sp. 2 Sur.

Vermicularia polygonalis, Sow. 1, 2 Sur.; 3 Fi.

„ sp. 1 S. ; 1 Sur. (Sandown).
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Crustacea.

Astacodes falcifer, Phil. S.

„ vectensis. Bell. 3 Fi.

Hoploparia longimana, Sow. 3 ? S. ; 5 Sur. (Dunnose and Sandownp).
Meyeria magna, M'Coy. See M. vectensis. Bell.

., vectensis, Bell. 2 Sur.

Willettii, H. Woodw. (Geol. Mag. for 1878, p. 566).

Mithracites vectensis, Gould. 3 Sur.

Xanthosia, sp. 3 S. (Shanklin).

Polyzoa.

Chisma furcillatum, Lons. 3 Fi.

Choristopetalum impar, Lons. Mo.
Diastopora, sp. nov. {Lons. mss.), 1 Fi.

Entalophora irregularis, D^Orb. 1 Sur.

Siphodictyon gracile, Lons. 3 Fi. ; 3 S. (Shanklin).

Brachiopoda.

Lingula truncata, Sow. 1, 3 Fi. ; 3 S. (Sandovvn) ; D. (Shanklin).

Rhynchonella cantahrigensis, Dav. D.

,, depressa. Sow. 1 Sur. S. (Sandown) ; D. (Shanklin).

„ gibbsiana, Sow. 1, 3 Fi. ; 1 Sur. (Sandown).

,, latissima, Sow. S.

,, nuciformis. Sow. D. (Shanklin).

,,
parvirostris. Sow. D. (Shanklin).

,, sidcata, Park. 3 Fi.

,, ,, var. parvirostris. Sow. 3 Fo. (Shanklin).

„ sp. 1 Sur. ; 3 Sur. (Compton Bay).

Terebratella Davidsoni, Meyer.

,, Fittoni, Meyer. S.

,, oblonga, Sow. 1 Fi. ; Fo.

Terebratula depressa, Ijam. D. (Shanklin).

,, microtrema, Walker. D. (Shanklin).

,, praelonga. Sow. D. (Shanklin).

,, sella. Sow. 1, 3 Fi. ; 1, 2, 3 Sur. ; 1 Sur. (Sandown).
Waldheimia (Terebratula) celtica, Morr. 3 S. (Shanklin and Sandown),

,,
Morrisii, Meyer. 3 S. and D. (Shanklin).

,, tamarindus, Sow. 3 S. (Shanklin).

„ Wanklyni, Walker. D. (Shankhn).

Lamellibranchiata.

Monomyaria,

Anomia convexa, Sow. 3 Fi. ; Fo. (Shanklin).

,, laevigata, Sow. 3 Fi. ; S.

,, radiata. Sow. 3 Fi. ; Fo.

Avicula depressa, Forbes. 3 Fi. ; Fo.

,, ephemera, Forbes. 3 Fi. ; Fo.

,, lanceolata, Forbes. 2, 3 Fi. ; Fo,

,, pectinata, Sow. 3 Fi. ; S.

,, sp. 5 Sur. (Bonchurch).

Exogyra conica. Sow. 3 Fi. ; Fo.

harpa, Gold/. 1, 3 Fi. ; Fo.

,, laciniata, Mills. S.

,, plioata, Lam. S.

,, sinuata. Sow. 1, 2, 3 Fi. ; 1 Sur. ; Fo. ; 1 Sur. (Sandown).

,, subplicata, Rom. 1 Sur. (Sandown).

,, tombeckiana, D'Orb. 1 Sur.

,, sp.2 Sur. ; 5 Sur. (Blackgang and Sandown).

Gervillia alaeformis, Sow. 1, 3 Fi. ; 1 Sur. ; 1 Sur. and Fo. (Sandown).
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Gervillia anceps, Desk. 3 Fi. ; S. ; Fo. ; W. [G. aviouloides].

,, aviculoides. See G. anceps.

„ forbesiana, D'Orb. See G. solenoides.

„ linguloides, Forbes. 2 Sur. ; 3 Fi. and Fo.

,, solenoides, Defr, 1, 2, 3 Fi. ; S. Fo. (Shanklin).

Gryphcea. See Exoj^yra.

Hinnites Leymerii, JDesh. 1, 3 Fi. ; S. ; Fo.

Inoceramus concentricus, Park. Fo,

„ gryphseoides, Sow. (?=T. concentricus. Park.), 3 Fi.

,, neocomiensis, D'Orb. 3 Fi. ; Mo.
Lima cottaldina, D'Orb. 1, 2, 3 Fi.

,, dupiniana, D'Orb. 2 Sur.

„ elongata?, Soic. Fo.

,, semisulcata, Sow. 1, 3 Fi.

„ undata, Desk. \ Fi.

,, sp. 3 Fi. ; 1 Sur. (Sandown) ; 5 Sur. (Blackgang).

Ostrea carinata. Sow. See O. frons.

„ frons, Park. 1, 3 Fi. ; 1 Sur. ; Fo.

„ Leymerii, Desk. 1, 3 Fi.; Fo.

,, macroptera, Sow. See O. frons.

„ prionota, Forbes. See O. frons.

„ retusa, Soiv. 3 Fi.

„ sp. 2 Sur.

Pecten cinctus. Sow. S.

„ circularis, Forbes, may be the P. cottaldinus of D'Orbigny.

,, cottaldinus, D'Orb. 1 Sur.; 3 Fo.

,, interstriatus, Leym. 1, 3 Fi. ; 1 Sur.; 1 Sur. and Fo. (Sandown).

„ obliquus. See P. interstriatus.

,, orbicularis, Sow. 3 Fi. ; 1 Sur. ; 1 Sur. and Fo. (Sandown) ; Mo.
(Shanklin) ; 5 Sur. (Bonchurch, Dunnose, and Sandown).

,, quinquecostatus. Sow. 1, 3 Fi. ; 1 Sur.; 3 Fo. (Shanklin) ; 1 Sur.

(Sandown) ; 5 Sur. (Sandown).

,, robinaldinus, D'Orb. Mo. (Shanklin).

,, sp. 2 Sur.

Perna alceformis. See Gervillia.

„ MuUeti, Desk. 1 Fi. and Sur.; 1 S. (Compton Bay); 1 Sur.

(Sandown).

„ ricordiana, D'Orb. 1 Fi. ; Mo. (Sandown and Shanklin).

,, royana, D'Orb. S.

Pinna Galliennei, D'Orb. 3 Fi.

„ restituta, Forbes. See P. tetragona.

„ robinaldina, D'Orb. 2, 3 Fi. ; S.

„ tetragona, Sow. S. ; Fo.

„ sp. I, 2 Sur. I

Plicatula carteroniana, D'Orb. Mo. (Shanklin) ; 5 Sur. (Sandown).

,, placunsea, Lam. 1 Fi. ; Fo.

Dimyaria.

Anatina Agassizii, Pict. and Rona. S.

„ Carteroni, D'Orb. S.

Area Carteroni, D'Orb. 1 Fi. ; Fo. ; S. (Sandown ?).

„ cornueliana, D'Orb. 3 Fi. ; Fo.

„ dupiniana, D'Orb. S.

„ Raulini, Leym. 1, 2, 3 Fi. ; 1, 2 Sur. ; 1 Sun (Sandown) ; Fo.

„ robinaldina, D'Orb. S.

„ securis, Leym. 1, 3 Fi. ; Fo.

Astarte Beaumontii, Leym. S. ; Fo. (Sandown).

„ multi.striata, Sow. 1 Pi.

„ numismalis, D'Orb. 1, 3 Fi.

„ obovata, Sow. 1 Fi. ; 1 Sur. and Mo. (Sandown).

,. sp. 5 Sur. (Sandown).

„ striato-costata, D'Orb. Mo.
„ substriata, Leym. 1 Fi. ; Fo.

Cardita fenestrata, Forbes, 1, 2, Fi. 1 Sur.
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Cardita neocomiensis, D'Orb. S. ; Mo.
„ quadrata, D'Orb. S. ; Mo.

Cardium Austeni, Forbes, (Hemicardium, 1, 2, 3 Fi.) ; 1 Sur. ; 3 S.
(Shanklin) ; Fo.

., cornuelianuin, D'Orb. 3 Fi. ; Fo.

Ibbetsoni, Forbes, 3 Fi. ; 2 Sur. ; 3 Fo.

„ imbricatorium, Desk. Fo.

„ peregrinosum, D'Orb. 3 Fi. ; Fo.

„ raulinianum, D'Orb. 3 Fi.

„ sp. 5 Sur. (Bonchurch and Sandown).
„ sphaeroideum, Forbes, 1 Fi. ; 1 Sur. and Fo. (Sandown).
„ subhillanum, Leym. 3 Fi. and Fo. ; S. (Shanklin).

„ Voltzii, Leym. 3 Fi.

Corbis (Sphaera) corrugata, Sow. 1, 3 Fi. ; Fo. ; 1 Sur. (Sandown).
„ ? fibrosa, Forbes, Fo.

Corbula incerta, D'Orb. 1, 2 Fi.

„ striata, Sow. 1 Sur. (Sandown).
striatula. Sow. 1, 2, 3 Fi. ; 2 Sur. ; Fo.

Cucullsea exaltata, Nilss. 1, 3 Fi. ; 1 Sur. ; Fo. (Sandown).

„ gabrielis, Leym. S.

Cypricardia ? undulata, Forbes, 2 Fi. ; Fo.
Cyprina angulata, Flem. 1 Sur. ; 3 Fi. ; Fo. ; 1 Sur. (Sandown).

„ „ var. rostrata, Sow. 3 Fi. ; Fo.

„ elongata p, D'Orb. S. (Sandown).
Cytherea caperata. Sow. 3 Fi.

„ parva, Soiv. 1, 3 Fi. ; S. ; Fo.

Gastrochsena dilatata. Desk. Fo.

,, sp. 3 Fi.

Goniomya mailleana, D'Orb. S.

Isocardia ? ornata, Forbes, 3 Fi. ; Fo.

„ Sur. (Sandown).
Leda scapha, D'Orb. 2, 3 Fi. ; S. ; Fo. ; 5 Sur. (Sandown)?

„ spathulata, Forbes 3 Fi. ; Fo.

,, sp. 1 Sur.

Lithodomus oblongus, D'Orb. 3 Fi. and Fo.
Lucina arduennensis, D'Orb. S.

,, dupiniana, Forbfs, 3 Fi.

„ globiformis, Leym, 1,3? Fi. ; Fo.

,, solidula, Forbes, 1, 3 Fi. ; Fo. P

Mactra Carteroni, D'Orb. 2, 3 Fi.

Modiola sequalis. Sow. 1, 3 Fi. ; 1 Sur. (Sandown); Fo. (Mytilus),

bella, Sow. 1 Fi.; Fo. (Mytilus).

„ (Mytilus) cornuelianus ?, D'Orb., 1 Sur. (Sandown.)
„ reversa, Sow. p 1 Sur. (Sandown).

Myacites. See Panopaea.

Mytilus lanceolatus, Sow. 1, 2, 3 Fi. ; S. (Sandown).

,, „ var. edentulus, Sby. 3 Fi. ; Fo.

„ simplex. Desk. 1 Fi. ; S.; Fo.
Nucula antiquata. Sow. 3 Fi.

„ impressa. Sow. Fo.

,, obtusa. Sow. Fo.

„ scapha. See Leda.

„ simplex, Desk. 3 Fi.

„ spathulata. See Leda.

,, sp p 5 Sur. (Blackgang).
Panopsea arcuata, D'Orb. S.

„ elongata, Rom. 1, 3 Fi. ; S.

„ irregularis, D'Orb. 2, 3 Fi.

,, mandibula. Sow. 1, 3, 5 Fi. ; 1, 2 Sur. ; 3 Fo.

„ ,, A'ar. obliqua, 3 Fo.

„ neocomiensis, D'Orb. 1, 3 Fi. and Fo. ; 1 Sur. ?

„ plicata. Sow. 1, 2, 3 Fi. ; Fo.; 1, 2 Sur. ; 1 Sur. (Sandown).
„ sp. p 6 Fi.
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Pholadomya Agassizii, D'Orb. 1 Fi.

Martini, Forbes 1, 3 Fi. ; 1 Sur. P 5 3 Fo.

„ sp. 2 Sur.

Solecurtus Warburtoni, Forbes 3 Fi. and Fo. ; 3 S. (Shanklin),

Tellina angulata, Desk. 3 Fi. ; S.

„ Carteroni, D'Orb. See T. angulata.

,, incequalis, Sow. 1, 3 Fi. ; Fo.
;^

S. (Sandown).

„ vectiana, Forbes 3 Fi. ; Fo. ; S.

,, 5 Sur. (Sandown).

Teredolithes. See Gastrochsena.

Thetis gigantea (young), Sow. S.
_ o /ou 1 t n

Sowerbii, Rom. 1, 3 Fi. (as T. major and minor), to. S. (bhanklm),

1 Sur. (Sandown).

Trigonia aliformis, Forbes. See T. vectiana.

„ carinata, Ag. 1 Fi. and Lye.; Fo. (Sandown); S.

caudata, A(/.l,3 Fi. ; 3 Lye. ; Fo. (Shanklm); S.

„ dedalea, Forbes. See T. nodosa.

Etheridgi, Lye. Fi., L, and Fo. (as T. caudata) ; 1 Lye. ; S.
"

nodosa. Sow. 1, 3 Fi. (as T. rudis) ; 1, and Fo. (as T. dedalea)
;

1 Lye. (Sandown), 3 Lye. ; 1 Sur (Sandown) ?

„ ornata, D'Orh. 1 Fi. (as var. spinosa) ; 1 Lye.

,, spinosa, Forbes. See T. ornata.

,, rudis, Fitton. See T. nodosa.

„ vectiana, Lye. Fi., L, Fo. (as T. alaeformis) ; 1 Lye; 3? Lye;

1 Sur. (Sandown).

„ sp. S. (Shanklin).

Venus brongniartiana, Leym. Mo.

„ caperata. Sow. See Cytherea.

„ cornueliana, D'Orb. 1 Fi.

„ fenestrata, Forbes. See Cardita fenestrata.

„ orbigniana, Forbes. 1, 2 Sur. ; 3 Fi. and Fo. ; 1 Sur. (Sandown) ?

,' ovalis, Sow. var. elongata, 1 Fi. and Sur.; S. (Sandown).

,, parva. See Cytherea.

„ ricordeana, D'Orb. 1 Fi.

„ sp. P 5 Fi.

„ striato-costata, Forces. 1_ Fi. ; S.

„ vectensis, Forbes. 2, 3 Fi. ; S. ; 3 Fo.

Gasteropoda,

Actseon affinis, Sow. S.

„ albensis, D'0r6. 3 Fi. ; Fo.

„ marginatus, D'Orb. 3 Fi. ;
Fo.

„ sp. 5 Sur. (Sandown).

Aporrhais, 1 Sur. (Sanidown).
, 1. ., ,

culcaraia, Auctorum. See A. (Dimorphosoma) ancylocheiia and

A. (D.) kinchspira.

dupiniana, D'Orb. 3? (Sandown) G.

Fittoni, Forbes. ( = Pteroceras, Forbes, Quart. Journ. Geo!. Soc.^,

vol. 1. p. 351. Figured by Mantell in "Geological Excursions
"

as P. retusa.) 3 Fi. ; S.

„ glabra, Forbes. 3 Fi. ; S.

,
Parkinsoni, Mant. 3 G. (Shanklin).

robinaldina, D'Orb. I, 3 Fi. ; Sur.; Fo. (Shanklm).

,,
(Dimorphosoma) ancylocheiia, Gardn. 3 G.

jj
kinclispira, Gardn. 3 G.

"
. ,, vectiana, Gardn. 3 G. (Shankhn).

sp. 3 G. (Shanklin).
"

(Ornithopus) moreausiana, D'Orb. ( = Pteroceras retusa of Fitton.
"

See Gardner, Geol. Mag. for 1875 and Forbes, Quart. Journ.

Geol. Soc, vol. i. p. 350). 3 Fi.

Cerithium aculeatum, Ms. Forbes. S.

,,
attenuatum, Forbes. 3 Fi. ; Fo.

clementinum, D'Orb. 3 Fi. : Fo.
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Cerithium lallierianum, D'Orb. 3 Fi. and Fo.

,, neocomiense, D'Orb. 3 Fi. and Fo. ; S.

,, Phillipsii, Leym. 3 Fi. ; S. ; Fo.

,, turriculatum, Forbes. 3 Fi. and Fo. ; S.

Dentalium cylindricum, Sow. 3 Fi. ; Fo.

Emarginula neocomiensis, D'Orb. 1 Fi. ; Fo.

Eulima melanoides, Desk. 3 Fo. (Shanklin).

Littorina conica, Sow. Mo. (Shanklin).

,, rotundata, Sow. See Natica.

Natica cornueliana, D'Orb. 3 Fi. ; Fo.

,, gaultina, D'Orb. 1, 3 Fi. ; 1 Sur. ? ; Fo.

,, Icevigata, D'Orb. See N. rotundata.

,, rotundata, Sow. 1, 3 Fi. ; Fo. ; S.

Patella «/). 3 S. (Shanklin).

Pleurotomaria gigantea, Sow. S.

,, sp. ? 5 Sur. (Blackgang).

Pterocera Fittoni, Forbes. See Aporrhais,

„ retusa of Forbes and Fitton. See Aporrhais moreausiana.

Rostellaria. See Aporrhais.

Scalaria dupiniana, D'Orb. S.

Solarium minimum, Forbes. Fo.

,, sp. ? 5 Fo.

Tornatella. See Actteon.

Trochus, sp. 5 Sur. (Bonchurch).
Turbo munitus, Forbes. 1 Sur.

Turritella dupiniana, D'Orb. 3 Fi. ; Fo.

Vicarya stromlnformis, Schloth. {= Potamides carbonaria, Auct.) 1 Sur
(derived).

Cephalopoda.

Ammonites BeudantiiP, Brong. 5 Sur. (Blackgang) ; a fragment.

,, Carteroni, D'Orb. S.

,, consobrinus, D'Orb. 3 Fi.

,5 cornuelianus, D'Ori. 3 Fi. ; Fo.

,, Deshaysii, Leym. 1, 2, 3 Fi. ; 2 Sur. ; Fo. ; S. (Sandown).

,, farcatus. Sow. 1 Fi. ; Fo.

,, Hambrovii, Forbes. 2 Sur.; 3 Fi.

? inflatus, D'Orb.*

„ ? interruptus, Brong.f

,, leopoldinus, D'Orb. 1, 2 Fi.

,, Martini, D'Orb. 3 Fi. and Fo. ; S.

,, nutfieldensis, Sow. S. (loc.P).

,, (rolled fragments), 1 Sur. (Sandown).

,, (a fragment) 5 Sur. (Blackgang).

Ancvloceras gigas, Sow. 3 Fi. (Scaphites) and W. ; S.

Hillsii, Sow. 3 Fi. and W.
,, matheronianus, D'Orb. 1 Mo.

JBelemnites sp. Fo. (as? B. lanceolatus).

Crioceras (Ancyloceras, D'Orb.) Bowerbankii, Sow. 3 Fi. ; S.

Hamites, S. (Sandown).
Nautilus plicatup, Sow. S. (loc. ?).

,, pseudoelecfans ? S. (loc. ?).

,, radiatus, Sow. 1, 3 Fi. ; 1 Sur

,, requinianus, D'Orb. 1 W.
,, Saxbii, Morris,% 3 Fi.

Scaphites. See Ancyloceras.

,, grandis. See Ancyloceras gigas.

* This Ammonite is recorded by Fitton from the Atherfield Clay and Perna Bed,
and by Forbes from Atherfield. Its occurrence in the Lower Cretaceous Rocks,
however, has not been verified.

f One specimen of this Ammonite was presented to the Museum of Practical

Geology by Dr. Fitton, as being from the Lower Greensand of the Isle of Wight.

X Ann. Mag. Nat. Mist. 1848.
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Pisces. *

Edaphodon Sedgwickii, Ag. S.

Hybodus basanus. Eg. ?1 E^erton {Quart. Journ. Geol. Soc, vol. i.

p. 197).

Hybodus, sp. S.

Lamna, 1 W. ; 5 Sur. (Dunnose).
Lepidotus, 1 Sur.

Odontaspis, 1 W.
Protosphyrsena (Saurocephalus), 1 W.
Various, 1 Sur. (Sandown).

R^tilia.

Chelonia, S. (Shanklin).

Iguancdon Mantelli, Owen, 3 ?, O. and L.
Plesiosaurus sp., O. and Whidborne, Quart. Journ. Geol. Soc, vol. xxxvii.

p. 480 (Shanklin).
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TABLE III.

—

Upper Cretaceous.

The letters refer to the authorities by whom the fossils have been recorded.

See p. 257.

Those fossils marked S. were collected from the " Lower Chalk " as mapped
in 1852. That subdivision included the Lower and Middle Chalk of the

present survey.

The Middle Chalk of Barrois includes the Chalk Rock and about 20 feet of

chalk above it.

The Upper Greensand of Barrois includes about 35 feet of beds now
included in the Gault. That of Fitton includes the Chloritic Marl.

The numbers indicate the localities enumerated below :

—

1. Isle of Wight, exact

locality not specified.

2. Needles.

3. Alum Bay.
4. High Down.
5. Main Bench.
6. Freshwater.

7. AfCon Down.
8. Compton Bay.
9. Shalcombe.

10. Brook Road cutting.

11. Motteston Down.
12. Brixton and Cal-

bourne Road.
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TABLE IV.

—

Eocene and Oligocene.

One authority for fclie occurrence of each species is indicated by the

letters :

—

E

F
G
J
K

L
P
S

1862.

1880.

, vol. xxxvii.

1846.

=: Edwards, Monograph of the Eocene Mollusca {PalceontograpJdcal

Society).

= Fisher, Quart. Journ. Geol. 8oc., vol. xviii. p. 65.

= Gardner, Geol. Mag. for 1885, p. 241.

= Judd, Quart. Journ. Geol. Soc, vol. xxxvi. p. 137.

Keeping and Tawney, Qtiart. Journ. Oeol. Soc,

p. 85. 1881.
= Lydekker, Gat. Foss. Mammalia in Brit. Museum
= Prestwich, Quart. Journ. Geol. Soc, vol. ii. p. 223.

^ Geological Survey (specimens in the collection, or recorded in

the 1st edit, of this Memoir).
W ^ Wood, Monograph of the Eocene Molkisca (Pal. Soc).

Ww. = Woodward, Quart. Journ. Geol. Soc, vol. xxxv. p. 342. 1879.

MS. species are not included.

As the plants are now being examined by Mr. J. Starkie Gardner it has
not been thought advisable to republish the old determinations.

Mr. Gardner's account of the flora of the Lower Bagshot Beds of Alum
Bay will be found at p. 104.
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Cerithium contiguum ?, Besh.

duplex, Soio.

elegans, Besh.

filosum, Charlesw.-

inomatum, Morris

multispiratum, Besh.

mutabile, Lam.

plicatum. Lam.

pseudo-cinctum,
B'Orb.

Sedgwickii, Morris

trizonatum, Morris

trochiforme, Besh. -

variabile, Besh.

veiitricosum, Soio. -

Clausilia striatula, Edio.

Clavella (see Fusus).

Cominella flexuosa, Lowry

„ Solandri, Edw.

Conns (Conorbis) dormitor.
Brand.

„ „ procerus,
Beyr.

„ „ scabriculus,
Sow.

Oaspedopoma Elizabethse,
Hdtv.

Cuma Charlesworthii, Bdtv.

(^^yclostoma mumia. Lam.

Cyclotus cinctus, Edw. -

„ nudus, Edto. -

Cylichna sp.

CyprsBa inflata. Lam. -

„ platystoma, Edto.

Eulima sp.

Fasciolai'ia funiculosa. Bosh.

„ sp.

Fusus armatus, iJotv.

„ cstnaliculatus, /Sojo.

„ carinella, Sow. •
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Fusus Edwardsii, Morris

„ (Ohrysodomus) errans,
£rand.

„ Forbesii, Harris

„ interruptus. Sow.

„ (Clavella) longaevus,
Brand.

„ minax, Brand. •

„ Nose, Lam.

„ porrectus. Brand.

„ pjTus, Brand. {= F.
bulbils).

„ (Chrysodomus) regulariS;

iSow.

„ turgidus. Brand.

„ unicarinatus, Desk.

Helix D'Urbani.^dtc. -

„ globosa, Sow.

„ headonensis, Edw.

„ labyrinthica, Say.

„ Morrisii, Ediv. -

„ occlusa, Edw.

„ oraphaius. Edw. •

„ sublabyrinthica, Edw. -

,,
tropifera, Ediv. -

„ veetensis, Edw. •

Hydrobia anceps, Lmory

conica (= Chasteli
var.).

Chasteli, Nyst

Drapamaudi, Linn.

? polita, Edw.

sp. -

Limnsea angusta, Edw.

„ arenularia. Brand. -

„ caudata, Edw.

„ cincta, Edw. -

„ columellaris, Sow.

„ convexa, Edw.

,, costellata, Edw.

G

K

S

s

K

S

s

s

w

T 2
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TABLE v., by Pkof. T. R. Jones, F.R.S.

Fossil Osteacoda of the Isle of Wight.

Those marked thus are known to have been found in the Island

;

those marked X occur also at localities not in the Island.



TABLES OF FOSSILS—OSTRACODA. 299



300 GEOLOGY OF THE ISLE OF WIGHT.

X
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Bembridge. At the Bembridge Hotel.

R. F. Grantham. Trans. Surveyors' Inst., vol. xx., pt. v., p. 144, plate.

(1888.)

231 feet above Ordnance Datum.
Shaft 70 feet, the rest bored.

Water-lev^l 24^ feet down. Yield 2,200 gallons in 12 hours.

Thickness. Depth,
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[Osborne
Beds?
74 feet.]

[Headon
Beds,

99k feet.]

<

- 1

n

Thick beds

>. Thin beds

Light loam
Brown clay

Light loam
„ blue clay

,' Brown loam
Light blue clay and shells -

Blue mottled clay - • Y Thicker beds

Rock and shells

Shells

Black sand and shells

Light red clay

Dark blue clay

Light blue clay

„ red clay

,, blue clay

_Red mottled clay -

' Brown clay and shells

Light rock -

„ loam

„ .
blue clay and shells

Blue clay -

„ mottled clay (dark)

Light loam
SheUs
Blue clay and shells

Rock and shells

Blue clay and shells

Shelly stone

Light clay - - -_,

Mottled loam
Green loam
Brown loam
Stooe
Green loam
Sand rock -

Mottled loam
Dark sand -

Brown sand and clay

„ clay and sand

„ sand
Blue clay and sand
Dark sand -

Blue loam -

Black sand
Dark sand -

Stone
Blue clay -

Black sand

„ sand

„ sand and shells -)> Thinner beds

Blue clay -

Black sand
Sand
Blue clay -

Yellow mottled clay

(Bed, not named) -

Black clay -

Limestone -

Light green clay

Dark green clay

Feet.

44

24

22

y Moderately thick 50

<

24

Thin beds

Total -

Total depth, 173^ feet.

Water level 95 feet down.

94 feet to bottom of shaft, the rest is bored.

173*
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Haven Street. 6 chains north-west of the Church.

From specimens and notes communicated by Mr. Townend.

Old well 30 feet, then bored to 378 feet.

No water obtained.

Hamstead Beds r Sand 1 u n i

and Bembridge J Clay j«^^ well-no record

Marls.

Bembridge
Limestone.

Osborne Beds
and

Headon Beds.

L Shelly blue slipper

J-
Hard earthy limestone with Limncea

Blue and black slipper

Sand ( ?) -

Blue shelly slipper - - -

Mottled yellow and white marl
Stiff red clay ...
Shaly slipper . - -

<J
Yellow and green slipper

Reddish slipper

I
Reddish marl
Greenish slipper and clay

Rock, light blue

Hard green sandy marl
^Spongy fine-grained grit

Owing to the destruction of the fossils it is impossible to fix the limits of

the different beds in this boring. The " sand " in the old well is the bed
at the base of the Middle Hamstead Beds, The"limnaean limestone " is

apparently the Bembridge Limestone. The boundary between the Osborne
and Headon beds is quite uncertain.

Feet.
about 20
about 10

at 130 to 208

at 208 to 210

to 230
at 249
at 264
at 278

280 to 286
290 to 320

at 330
at 343
at 350
at 357
at 366
at 368
at 378

Haven Street. Longford House.

From specimens communicated by Mr. Townend.

Old well 100 feet (no record), the rest a 10-inch bore (on Parson's system).

At first yielded over 22,000 gals, a day, the water rising 12 feet above the

ground. In July 1887 the water rose 9 feet above the ground after several

hours pumping. In October 1887 the supply had fallen oft' greatly, the
water not rising above the surface and being greatly lowered by pumping.
The water is unpalatable and ferruginous. Temperature 55°.

Hamstead
Beds

(perhaps

40 feet).

Bembridge
Marls

(about 120 feet).

Bembridge
Limestone.

fOld Well (no record)

Shelly blue and green clay

Whitish marl
Green clay

^ White granular marl

Shelly blue clay -

Hard and soft whitish marl
Black and green clay

_Bluish white very shelly marl

{Grit and rotten stone, with much
water - - -

Rock, very hard -

Thickness.
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Knighton. South-east part of the Pumping Station of the Ryde Corpora-
tion Waterworks, about 130 yards south of Knighton Mill. 1885. About
46 feet above Ordnance Datum.

From information and specimens communicated by Mr. F. Newman,
Borough Engineer, to Mr. Whitaker.

Shaft 15 feet, the rest bored. Water at 53 feet, rose above the surface, but
the tubes soon filled with sand. Water was again met with at 66 feet, and from
this downward the sand was all wet. The greatest quantity was at 53 feet.

Depth
OF Speci-

[Alluvial

Beds, about

124 feet.]

[Carstone.

Base
uncertain,

about 40 feet.

<

[Sandrock
Series,

about 57 feet +'

Dark -grey (blackish) sand, with plant-remains

Grey and brown dii'ty sand - - -

Dry. Pieces of chalk, a little 'grey clay and
pieces of flint

Moist. Grey and brownish sandy clay, with
green sand, plant-remains and bits o£ flint -

^Brown gritty sand - - - _

Dry. Brownish grey fii'm clayey sand
Moist. Brownish grey firm clayey sand.

This and the above with small pieces of a

more clayey character . - -

Moist. Brownish grey clayey sand -

Brown clayey sand, with quartz grains and "|

small pebbles ; only slight differences in > -

the specimens - - - - J

Brown and grey clayey sand, like the above
but finer, partly hard, with a trace o£ i)lant-

remains _ . - - -

Described as stony and with water at great

pressure. Specimen brown firm clayey sand

with quartz grains - - . -

Dry. Grey and greenish-grey firm clayey

sand _ . - - -

Described as moist Greensand, as also are the

beds below. Specimen grey and blackish

firm clayey sand ....
Grey firm clayey sand, with quartz grains and

pebbles - _ . . -

Greenish sand _ . . _

Green clayey sand _ . - .

Fine grey sand - . _ .

Loose light-grey fine sand - - -

Fine grey sand . - - -

MENS
IN Feet.

9

10

11

12

12i
22

40
44
45
46
49
50

51

53

56

66

74
78
82
91

101

110

Knighton. Ryde Waterworks. Just north of the Engine House, 1885.

About 45 1 feet above Ordnance Datum.

Communicated by Mr. F. New^man, Borough Engineer, to Mr. Whitaker.

Gault, to Lower Greensand, with water, 46 feet.

The boring at the Mill, of which a note follows this, is 185 feet to the north.

The difference of level of the bottom of the Gault in the two borings shows a

northerly dip of between 16" and 17°, supposing that the inclination is uniform

:

it probably inci*eases northwards.

Knighton. Ryde Waterworks. Boring in the Mill, 1885.

48 feet above Ordnance Datum.
Floor of Mill

Communicated by Mr. F. Nevv^man, Borough Engineer, to Mr. Whitaker.

Gault, mixed with sand at 101 feet below the floor of the Mill. At
1204 feet a specimen of clayey sand, with clay and small pebbles [? junction of

Gault and Lower Greensand],
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• Water flowed up from the bottom, and, at the surface, seemed to have some
head.

Newport. Messrs. Mew & Co.'s Brewery.

(From .
information and samples communicated by Arthur Kinder, Esa.)

Surface 12 feet above O.D. Well sunk 138 feet; boring carried to

460 feet. Temperature of the water 61
" D°.

Thickness. Depth.

Feet.
Hamstead

and
Bembridge

Beds.

Bembridge
Limestone.

Osborne Beds
107 feet.

Upper
Headon Beds

82J feet.

Middle
Headon
Beds

106J feet.

E 56786.

Clay, with thin rock at 26 feet

- and 90 feet (no samples pre-

served) - - - -

Limestone

fMottled clays . - -

Shell limestone and green marl
full of Cyrena at about 180 feet.

Platy shale full of Ostracoda at

about 180 feet. Cyrena obovata
in green clay at about 200 feet

[samples are not marked with
the depths] - - -

^Mottled clays. Cyrena at 245 feet

'Lead-coloured shelly clays

Mottled green, red, and yellow
clays - - - -

Greenish sand - - -

Mottled dark-red and green clays

Mottled green, red, and yellow

clays . - . -

Limestone ...
Green clay . . -

Limestone. Lignite at 313 feet.

Turtle bone at 313 feet -

Pale green, red, and yellow clays -

Brown and green clays

Whitish marl and green soapy clay

Darker green marl
White marl, with indeterminable

shells and fish bones
Lead coloured clay and shell marl
Green clay

Lead coloured clay with Cyrena -

White chert [Fragments marked
356 feet]

Greenish marl full of Cyrena
Pale green marl - - .

Green marl. Potamomya, Cyrena,

Serpula - - - -

Dark-green and yellow marl,

Melania muricata

White shell-marl with indetermin-

able bivalves and fish bones
White marl and dark-green clay.

Potamomya - . -

Green clay and ironstone nodule -

Lead-coloured shelly marl
Dark-green shelly marl full of

Cyrena - - - -

Limestone or hard marl, full of

indeterminable shell fragments -

Hard shell bed (pyrites) -

148

4

28

20
59

22
1

5

9
4
4

3

26^
2i
3
1

4
1.

if

3
Oi
-2

5i

3

5

3

Feet.

148

152

180

200
259
267

289
290
295

304
308
312

315

34U
344
347
348

350
354
3544
356

359
361|

367

370

375

378
379
380

381

388
389

U
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Thickitess. Depth,

Hard flaggy sandstone with nodule
Black sandy clay with shells

Dark-green shelly clay with iron-

stone nodules. Gyrena obovata,

Paludina, Melania, Planorbis,

Balanus, and Serpula at 409 feet

Lead-coloured shelly clays. Gyth-

erea incrassata, Melania ? Natica,

and Balanus . - -

Greenish and lead-coloured clay -

Green sandy clay. Cythcrea in-

crassata, Gyrena, Natica at 420
feet - . - -

Green sand and sandy clay. Water

1^ at 448 feet

Depth.
1

13

10
1

28

13

Feet.
390
403

409

419
420

448

461

Newport. At the Steam Mills in Pyle Street.

Communicated by Mr. Taylor.

Clay, dry - - -

Clay, bored ._..-.
Soft marly rock - - - -

Ft.
70
75
4

149

In.

6

Newport. At the corner of South Street and Archer Street

Communicated by Mr. Lock.

To rock - -

Feet.
145

Newport. At the Round pump.

Communicated by Mr. Lock.

•Clay to rock ..-.-.
Newport. Anchor Brewery, 3 wells.

Communicated by Mr. Lock.

To rock ......
Rock -..---

Feet.
140

Ft. In.

150

7 5

Newport. West Medina Cement Works.

Sunk and communicated by Mr. Parsons.

Thickness. Depth.

Hamstead

Feet.

fClay with 5 beds of shaly rock / old \ 153

, „ v, J I
Stone, with water - - \ well / 5

and Bembridge
^ gj^^j^ ^^^j „^^^„ ^j^^^ . . jgf

Yellow and white marl - - IJ
Limestone and marl - - 1

Beds
173 feet.

Bembridge
Limestone

6 feet.

Limestone

Feet.
153
158

170J
172
173

179
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Thickness. Depth.

Osborne
Beds

113 feet.

Upper Headon
Beds

64i feet.

Middle Headon
Beds.

Feet.
i 'Green and carbonaceous clays - 8
Mottled red, green and yellow clays

Hard fine-grained grit (concretion.'')

White and green clays

Green and red clays

Mottled green, yellow and carbon-
aceous clays - - .

Black clay - - -

Mottled clays—green, black, yellow,
and brown ...

Hard green clay with Paludina
Green clayey sand
Limestone - . _

< Sand - - - .

Rock ....
Green clay - - -

Red clay -

Red and green clay

Green clay ...
Sand rock ...
Light-green clay . - -

Blue clay - - - -

Rock 1 foot 4 inches (sandy
]

limestone) - - -
|

Blue clay - - - ^
Hard detrital limestone 3 feet I

4 inches

f Light-green clay -

Limestone - - -

Light-green sandy clay

Limestone 2 feet 5 inches

Dark green clay - - .

Black peaty substance

Green clay . . .

Limestone . . -

Red, green and mottled clays

Green clay and i-inch concre-

tionary limestone

Dark green clay - . -

Dark blue clay - . .

Black clay full of shells -

Light-coloured very fine loam
Dark green shelly clay

Dark-coloured shelly clays

"Whitish clays . - .

Very dark shelly clays, black at

the base - - -

."Greenxlays - - _ -

Black clays full of shells, Cyrena
ohovata, Potamomya gregaria,

Limncea, Fish-bones
Dark-green clay - . .

i Black shelly clay - - -

I Sandy clay, very shelly

j

Do. do. with water,

J 2,500 gals, per hour

} Dark sandy clay - - .

\ Deep black clay . . -

I
Dark-green sandy clay, with Cy-

rena ohovata, C. deperdita, Me-

I
lania muricata, Buccinum

26

2
1

17
6

26

I

u
u
1

3

4

h

2
1

u
2i
1

2̂
21

6i
1

3

2J

Hi
2i

6i

^
1

13J

Feet.
187
213
213
215
216

233
239

265

265J
267
268^
269
272
273^
278
282

282J
284
286
287

292

2921
294

296J
299
300
SOU
306
308
329

331
331 f

338
339

339J
342^
345

3561

358J

364|

365J
367
368

376

376J
390

U 2
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Thickness,

labiatum, Nematura parvula,

Planorbis, and Cerithium pseudo-

cinctum - - - -

Blue clay with Cytherea incrassata

[Venus Bed ?] -

Blue sandy clay with Cytherea in-

crassata . _ -

Very shelly greenish clay %vilh

Cytherea . . -

Blue and brown clay with Cytherea

Greenish clay full of Cytherea

Brown sandy clay

Brown very sandy clay

Hard blue clay , - -

More sandy brown clay -

Hard earthy limestone

Fine micaceous sandy loam
Micaceous loam and lignite

Brown sandy loam

Feet.

15

1

2i
2J
3
6

3

7
4J

7
3

Depth.

Feet.

405

410

411

412

414i
417
420
426
429
436

440J
447i
450J

At the time oi going to press this well was still unfinished.

Parkhurst Upper Prison.

Communicated by Mr. Lock.

Clay, &c. - - -

Limestone [Bembridge Limestone]

Parkhurst Prison Farm.

Communicated by Mr. Lock.

To rock ------

Ft.
255

4
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St. Helens, Nearly half a mile south-east of the Church. Height about
150 feet above the sea. Sunk 15 feet, the rest bored.

Sunk and communicated by Mr. Parsons.
Thickness. Depth.

Hamstead
Beds P

15 feet (?)

Feet.

Bembridge
Marls

118Heet(.?)
<

Blue slipper, black at base [no
specimens] - _ .

'Green and brown clay

Stone (3 or 4 inches)

Blue clay (sheUy at 100 feet)

Green clay . . .

Green clay and marl
Green clay ...
Brown clay . - -

Green clay ...
Mottled brown and green clay

Green clay ...
Green marl _ . _

Green clay ...
Green stone . - _

Dark marl and black clay

Green clay

Green stone and clay

Brown carbonaceous clay

Black shelly clay...
Black clay with Serpula -

Dark-green shelly clay with Cyrena
Black clay ...

[_Green clay and pyrites

{Freestone

.

- . -

Greenish grey clay

Sandy clay . . .

Freestone - - - .

fDark green clay - - .

' Very dark green clay

Do. sandy
Dark green and brown clay

Green sandy clay and sandstone -

Grit - . . -

Fine-grained sandstone -

Blue sandstone ...
Buflf sandstone - . -

Rock - - - -

BufF sandstone ...
l^Hard sandstone - - -

No fossils from the first 15 feet could be found among the waste
fragments of the Black Band. A thin black seam is said to have been passed
through at 15 feet, but samples were only preserved below that depth.
Perhaps the first 133^ feet is entirely in Bembridge Marls.

St. Helens. North-east of the Station. Height about 5 feet above
high-water.

Sunk and communicated by Mr. Parsons.
Thickness. Depth.

Bembridge
Limestone
16 feet.

Osborne Beds
(St. Helen's

Sands)
25i feet.

<

Feet.

15
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St. Helen's Fort. 1867?

Sunk and communicated by Messrs. Docwra and Son.
brackets from an account communicated by Mr. Mylne.)
Bored throughout.

(The words in

Thickness. Depth

Concrete -----
Speckled sand - - - -

Shingle and black pebbles

Grey clay (Yellow sandy clay, 57)
Peat (Black earth) . - .

Greenish sand (Coarse green sand)
Stones (Flint gravel) ...
Greenish clay and shells

Pale green shell-marl (Shelly clay)

Green clay and shells (Hard green clay)

Claystone - - - -

Grey clay and shells (Brown shelly clay) -

Claystone - - - -

Green clay and shells - - -

Stones -

Dark green clay and shells

Claystone - - - -

Green sand - . . .

Green clay and pebbles - - -

Grey sand - - - .

Mr. Mylne's account is as follows, below 149 feet.

Thickness,

Ft.
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Thickness,

Bracklesham
Beds

47U feet.

Blue clay ...
Chalk flints

Shingle, sand and shells

Rock - - - .

Flint shingle and clean orange
sand ....

Greenish-grey clay with slight sand
and occasional flint pebbles and
stone - . - .

Greenish-grey clay

Greenish-grey clay and slightly

more sand. Ostrea, Cardita
planicosta ...

Greenish-grey clay, less sand, no
fossils - - . -

Greenish-grey sandy clay

Greenish-grey clay, no fossils

Greenish-grey clay. NummuUtes,
Corbula . . _

Brownish-grey clay. Nodules of

siliceous sandstone full of glau-
conite at 335 feet. No fossils

Fine clean greenish -grey and black
sand. Cardita planicosta.

Many nodules of sandstone and
iron pyrites ...

Grey rock. Pecten corneus, Car-
dium semigranulatum

Brownish-grey clay. Cardium
semigranulatum, Pectunculus
pulvinatus, Pecten corneus

Darker brownish-grey clay and
flint pebbles. Pectunculus pul-
vinatus, Turritella imbricataria

Very fine greenish-grey and some
wange sand, and flint pebbles.

Cardium semigranulatum, Pec-
tunculus, Valuta, Turritella im-

bricataria, Fusus longcBVus

Greenish-grey sandy clay, slightly

sti'atified . - .

Greenish-grey clay, with some
sand, slightly stratified.

Cytherea suberycinoides, Pec-
tunculus ...

Greenish-grey sand rock,numerous
fossils. NummuUtes

Light greenish-grey and black
very fine quicksand. Cardita
planicosta and Turritella at

494 feet

Rather darker green-grey sand
with clay in lumps. Cytherea
lucida, Corbula gallica, Cardita
planicosta, Fusus pyrus

Dark-green band of sandstone and
iron pyrites ...

Light-grey clean sand. Frequent
nodules of '"ron pyrites and
pieces of lignite. Cardita plani-

costa . - . -

Feet.
1
i
2

151

45
25

37

30
20
18

15

50

584

m

24J

Depth.

Feet.
79

794
82

82J

98

143
168

205

235
255
273

288

338

20
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Thickness,

Brownish-grey sand and stratified

clay with iron pyrites -

Brownish-grey clay, occasionaUy

stratified and with vegetable

impressions and plant remains

Clean sharp light-grey (almost

white) siliceous sand. No
fossils - . - -

Feet.

2i

2i

Depth.

Feet.

560

567

569i

Spithead Defences—Noman Fort.

Communicated by Major E. A. Hewitt, R.E,., to H. W. Bristow. The
fossils determined by Mr. Etheridge.

Surface of shoal 34 feet below high-water. Measurements from Powder
Magazine floor, 31 feet above High-water.

Thickness.

Recent
Marine
Deposits. i

Bracklesham
Beds,

Water &c. to surface of shoal

Hard compact flint shingle, bright^

sand, chalk stones, Isle of Wight
j

stone, shells &c. Jaw of Red I

Deer fifty feet down. Large flint

shingle, fine pale-yellow sand, \

shells, &c. - - -
j

Fine flint-shingle, coarse angular
pale-yellow sand- Remains of

trees, shells, &c. Nassa reticulata,
\

Trochus ziziphinus - -J
"Grey sand with slight clay and

occasional flint shingle, shells, &c.

Greenish-grey sandy clay. No fossils

Green-grey clay, fossils. Cardita

acuticosfa, Astarte, Cytherea,

Ostrea tenera 1 fragments
Green-grey clay, fossils numerous.

Indurated phosphatic nodules with
PlicatulcB - - - -

Green-grey clay, rather more sand,

fossils . - - -

Brown-grey clay, fossils. Conns,

Turritella sulcifera, in sandy clay

Brown-grey clay, slight sand, fossils.

Pinna margaritacea, Corbula, Tur-

ritella sulcifera, Nummulites vario-

larius, Serpula at 502 feet from
surface ; at 506, Cardium semi-

granulatum ; at 510 Pecten corneus,

Cytherea suberycinoides, Cardium
semigranulatum . . .

Darker green-grey sandy clay

Hard grey-green sandstone rock,

numerous fossils. Cardium semi-

granulatum, Cytherea suberyci-

noides, Cardita planicosta, Tur-

ritella, Fusus ...
Pale green-grey sand, numerous

fossils. Cardita planicosta, Tur-

ritella sulcifera, Seraphs, sp.,

Cardium semigranulatum,, Pectun-

culus pulvinatus - . -

90

28
111

130

43i

100

25i

47
27

Depth.

Feet.

37i

1274

155*

I67i

297k

3404

4404

466

513
540

541

550
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Thickness. Depth

Feet.
Brown-green clay, with alight sand

in layers, chalk [weathered Hint?]
pebbles from 558'-560'. Turri-

tella imbricataria, Pectunculus
pulvinatus, flint pebbles - - 21i

Green -grey with some orange sand
slightly stratified in places, fossils.

Gerithium giganteum, Turritella

imhricataria . _ _ g^- 5/9
^Bottom of bore at 571 feet.

Water rises to 4' 4" below Powder Magazine, i.e. 10" below high-water
ordinary spring tides. The supply of water

at 50' below Powder Magazine Floor is 10,800 gallons per diem.

„ 100' „ „ „ 23,000 „

Feet.

Farm west of the Gravel Pits. Height about 25/ feet above
the sea.

Staplers

From information supplied by the farmer.

Drift

Middle p

Hamstead
Beds.
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Osborne
Beds 103^ feet,

Upper Headon
Beds

53h feet.

Middle
Headon
Beds

116 feet.

fRed and green mottled clays

I
Blue shell marl - . -

I

Green clay . - .

<( Do. rather sandy -

Stone, and a little water -

Dark green and brown mottled clay

L Stone ....
'Mottled clay, with veins of sand

and a little water

Stone and a little water -

•^ Blue clay

Stone and a little water

Blue clay (fragments of shell at

320 feet)

(Sand with shells and water

(pumping from this spring dried

the well at Woodvale) -

Green sandy clay and blue clay, full

of Cyrena obovata and Melania

muricata at 331 feet
;
green and

carbonaceous at 341 ; at 365

blue and very shelly, with

Cytherea incrassata, Cyrena,

sp., Natica lahellatu, Nematura

parvula, Buccinum lahiatum,

Fish otolith (Venus Bed);
at 375 green clay with Natica,

Cerithium &c. ; at 385 blue

shelly clay ; at 400 hard clay

;

at 414 green sandy clay full of

fossils (the following species

<;' were found in the spoil heap,

but the exact depth to which

they belong is uncertain, but lies

betwcHb 114 and 420 feet—

Ostrea ventilabrum, Cardita sim-

plex, Cytherea incrassata, Cyrena

obovata C. deperdita, Corbula

cuspidata, C. pisum, Gancellaria

elnngata, Buccinum labiatum,

Voluta geminata, Pleurotoma

plebia, Rostellaria, sp., Cer-

ithium elegans, Natica labellata,

Bulla, sp. (Brockenhurst
Bed?)

Grey shelly sand, Natica, Pleuro-

I

toma, Nematura parvula, Plan-

1
orbis, Cyrena, Potamomya

LClay . . - .

CKNESS.l
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Nitrates containing 17 per cent, of nitrogen

(Equal to grains of nitrogen per gallon, 0'06).

Chlorides containing 60 per cent, of chlorine

(Equal to grains of chlorine per gallon r9).

Hardness, reckoned as chalk grains or " degrees "

;

removed by ebullition - - 10'

unaffected by ebullition - - 0"

Total hardness _ - - - -

Lead or Copper - - -

Physical examination after subsidence

Oxygen absorbed in three hours

Grains per Gallon.
0-35

3-20

10-00

None.
Satisfactory

0-02

West Cowes. Boring at Egypt Point by Mr. Vignollks.

Height 8 feet above datum line.

Clays of various colours [Osborne Beds] ...
WooDVALE. West of West Cowes, Isle of Wight.

Commimicated by the Messrs. Addie, of Preston, to Mr. Whitaker

The Fossils determined by Mr. J. W. Elwes

Feet.
94

Bembridge
Beds.

Osborne
Beds

109 feet.

Upper
Headon
Beds

73 feet.

Thickness.

Ft. In.

'"Whitish earth, calcareous - 2

Grey shelly clay. Melanin

muricata - • - 10 6

Light-buff calcareous earth - 16
Grey clay with shells. Melania

j
muricata - - - 30

j Light greenish-grey clay with

<^ some broken shells - - 2

Grey and brownish clay - - 15

Dark-grey or blackish clay with

some shells - - - 2

Dark-grey and brown clay.

Melania muricata

Grey clay with some broken shells

Cream-coloured Hmestone
Light-grey clay, mottled brownish

Puce and grey mottled clay

Pale-grey clay _ - -

Crimson and grey mottled clay - 42

Light-greenish and brownish clay 2
<(' Grey clay with some very fine and

I

soft sand ? - -
. " ^ ^

Grey clay, partly brownish (speci-

1 men from 138 feet) - - 24

I
Crimson, grey and brown mottled

I clay - - - - 27

(Limestone ? nodular - 3 6

I

Pale greenish-grey clay - - 18 3

I
Greenish-grey and puce mottled

I

clay - - - - 30

Light-grey clay with some broken

shells - - - - 10 3

J Grey clay with crushed shells

] ? Potamomya - - - 1

I

Grey clay with some broken shells 3

I
Calcareous nodule (?) - - 6

I

Greenish-grey clay with broken

1
shells - - - - 6

l^Stone (no specimen) - .06

Depth.

Ft. In.

2

12 6

14

44

46
61

63

66

75
79 3
87 3
89 3
91 3
133 3
135 3

137 3

161 3

188 3
191 9
210

240

250 3

251 3
254 3
254 9

260 9
261 S
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Thickness. Depth

Middle
Headon
Beds

134 feet.

Fine grey sand, with shells

:

Cerithium concavuii\ (many), C.

trizonatum ?, Melania muricata,

Cyrena obovata, Potamomya
gregaria (? 2 vars.) Ostrea with
Serpula - - -

Fiimi grey clayey sand with some
shells - . - .

Fx. In.

9

4 6

Ft. In.

270 3

274 9

This well was subsequently deepened to 437 feet, at which depth shelly-

sand occurred—perhaps representing the Headon Hill Sands—but no further
details can be obtained.

WooTTON. In Beech Lane. 6 chains north of the Station.

From specimens communicated by Mr. Newbury of Wootton, and notes
and specimens communicated by Mr. Brown of Tottenham.
Water at 370 feet, rose to 100 feet from surface.

Lower
Hamstead
Beds about
110 feet.

Bembridge
Marls about

115 feet.

Bembridge
Limestone.

Osborne Beds
about 117

feet.

Upper Headon
Beds 69 feet.

Thickness.

<

Light-blue clay [no specimens] -

Clay [no specimens] about
Dark-blue and carbonaceous clay,

full of fossils. Paludina lenta,

Hydrobia pupa, H. Chasteli,

Neritina tristis, Melania For-
hesii, M. muricata, Melanopsis
carinata,M. suhulata, Planorbis,

small sp., Cyrena semistriata,

Modiola Prestwichii

Clay ....
Green clay &c. [specimens pre-

served are green clay at 114',

Cement stone and pyrites with
Paludina and Melania turri-

tissima at 140', Grey clay at

143', Green clay at 155', 160',

166', Green and black clay at

169', 170', Green clay at 175',

180', 185', Bright-green clay at

206']

/Limestone [Black clay and lime-

l stone at 208'.] -

f[Red clay at 254', Red and green
clay at 260', 265', 2T^', 285',

<( Bright-green clay at 290' and
(

340', Red and green clav at 341'

I and 345']

fClav ....
I

Rock ....
<( White sand, very sharp. [Very

fine brown sand at 370']

[_? [no record kept]

<

Feet.
40
50

5

15

115

117
11

m
34

Depth.

Feet.
40
90

95
110

225

228

345
356
359^

370
404

The thicknesses are only approximate, as no complete record or series of
specimens is available. Another memorandum gives 385 feet to sand with
water, and a total depth of 420 feet.
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WooTTON. At Briddlesford Lodge, in the middle of the Farm Buildings.

Height 181 feet above the sea.

From notes made during the excavations.

Drift -

Upper
Hamstead

Beds.

Middle
Hamstead

Beds.

Thickness. Depth

- Clayey gravel - - _

r Yellow clay, much weathered

J Dark -blue shelly clay, full of

I

Cerithium plicatum and Melania

L inflata . - - -

r Grey loamy clay - - -

I Green clay . . -

I Green clay with faint red mottling

Ft.
4
5
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WooTTON. Close to Brannon's Cottage. Height about 170 feet above
the sea.

From notes made during the excavation.

Thickness. Dfpth

Middle and
Lower (?)

Hamstead
Beds.

Ft. In.

Red and green clay - - 10

Sand - - - - 4
Green clay - - - 10

<( Concretionary sandstone - - 8

I

Hard blue and green loamy clay - 20

I
Ironstone with casts of Limncea - 4

[_Harder green and purple clay - 12

Ft. In.

10

14
24

24 8
44 8
45
57

"WooTTON. At Beech,
Thickness,

Middle j" Clay
Hamstead < Sand . - -

Beds. iClay

The bed of sand corresponds with the one seen at Brannon's Cottage, and
in the cutting above the Station.

Ft.
36
5

3

In.

Depth.

Ft.

36
41
44

In.

Wootton. At Whitehayes.

From notes made during the excavation.

Thickness.

fYellow clay - . -

Middle | Blue clay - - - -

Hamstead <( Red clay - - - -

Beds.
I

Blue and yellow clay with turtle

[_ bones - - - -

Ft. In.

10
3
1 6

3 6

Depth.

Ft, In,

10
13
14 6

18

This well was still unfinished at the time of the completion of the Survey.
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APPENDIX IV.

GEOLOGICAL BIBLIOGRAPHY OF THE ISLE OF
WIGHT.

1. Publications of the Geological Survey.

Maps and Sections.

Sheet 10 of the Map. Originally geologically surveyed on the One-Inch
Scale, by B. W. Bristow and W. T. Aveline (1856). The Isle of Wight
re-surveyed on the Six-Inch Scale, by Clement Reid (Tertiary) and Aubrey
StRahan, M.A. (Cretaceous) 1888.

Geological Map of the Isle of Wight (in MS.), surveyed by Clement Reid
(Tertiary area) and Aubrey Strahan (Secondary area), on a scale of
6 inches = 1 mile. E.\hibited at the fourth meeting of the International
Geological Congress in September 1888, and subsequently hung in the
Museum of Practical Geology.

Horizontal Sections, Sheet 47. By H. W. Bristow, 1858. Revised Edition
in 1870. [Under revision in 1889.] No. 1, from Totlands Bay, across the
western extremity of Headon Hill to the Sea near the Main Bench, No. 2.
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and Whitecliff Bay.
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A Catalogue of the Tertiary and Post-Tertiary Fossils in the Museum of
Practical Geology. By E. T. Newton. 8vo. 1878.

2. List of Works, other than TrtosE of The Geological Survey
BY H. W. Bristow, F.R.S., F.G.S.*

[This list is arranged in chronological order. For Index of Authors see

p. 336.]

* In the compilation of this List much assistance has been derived from the
excellent " List of Works on the Geology, Mineralogy, and Palseontology of the
Hampshire Basin," by W. Whitakek, published in the Proc. Winchester and
Hampshire Set. Sac. for 1873, pp. 108-137.
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comprehending the Isle of Wight, &c &c.

8vo. 2 vols. London. (Second edition in 1799.)

1801.

Pennant, T.—A Journey from London to the Isle of Wight. (Plates and
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additions by R. Gough. Fol.
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adjacent; from the earliest antiquity. Translated from the edition published

by the Author in MDCVII, Enlarged by the latest discoveries, by Richard
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Achatina costellata, 162.

Addie, Messrs., well communicated by,

315, 316.

Adgestone, anticline at, 44.

Afton Down road-cutting, 82, 92.

Afton House, cockles in peat near, 228 ;

gravel near, 228.

Alluvial Deposits, 228-236.

Alum, 94, 252.

Alum Bay, Barton Clay of, 118-120;

Bracklesham Beds of, 109, 110,115-

117; coal at, 252 ; Headou Hill Sands

of, 122 ; London Clay of, 97-99 ;

Lower Bagsbot Beds of, 101-108;

Reading Beds of, 94, 95.

Alverstone Brick and Tile Works, 201.

Alverstone (near Sandown) gravel at,

219 ; Lower Greensand of, 44.

Alvington, Chalk of, 93.

Alviugton Farm, Hamstead Beds near,

200.

Ammonites injlatus, zone of, 66, 67.

Amos Hill, Headon Beds of, 137.

Angular Flint Gravel, 209, 210.

Anticlines, 239-247.

Apes Down, 93.

Apley, Osborne Beds at, 153, 154.

Apley Wood, Bembridge Limestone in,

167.

Appuldurcombe, Chalk near, 91 ; Gault

near, 58.

Appuldurcombe Down, dip of beds in,

245.246.
Apsecastle Wood, Sandrock Series at,

46, 47.

Apse Farm, clay at, 33.

Apse Heath, gravel at, 219.

Area Websteri, 173.

Arreton Down, 87, 92, 93 ;
gravel of,

212, 219 ; Headon Hill Sands near,

123; Lower Greensand of, 43;

shattered flints of, 78 ; Upper Green-

sand of, 71.

Asbey, Bembridge Limestone of, 165;

Bracklesham Beds of, 114, 115 ; com-

pression of beds at, 243 ; fault near,

100, 114, 115, 241, 242; Hamstead

Beds near, 203, 204 ; London Clay

near, 97, 100; Reading Beds near,

94, 95.

Asbey Down, analysis of chalk of, 255 ;

shattered flints on, 78.

Ashlake Brickyard, Hamstead Beds aud

Bembridge Beds at, 174, 175, 202;

gravel at, 216.

Atberfifld, Blown Sand of, 237 ;
gravel

at, 223 ; Lower Greensand of, 18, 24-

m ; Wealden Beds at, 3, 13-15.

Atherfield Clay, 21 ; of Atherfield, 24-

26; of Compton Bay, 22, 23; of

Punfield, 38, 39 ; of Sandown, 32, 35,

36 ; of the Central Downs, 40, 41.

Atkey, Mr, J., well communicated by,

313-315.
Attfield, Prof. J., analysis of water by,

314, 315.

Austerborne, an old name for Osborne,

151.

Bagshot Beds, 101-109 ; coal in, 252 ;

pipeclay in, 251.

Barnes Chine, 12, 13, 15, 16.

Barrois, Dr. C, on the Chalk, 76, 84, 85,

87, 92, 93 ; on the Folkestone Beds,

53 ; on the Upper Greensand, 66, 67,

7 9, 80,

Barton Clay, 101, 103, 109, 113, 116-123,

125, 127, 144.

Barton Cliff, 117, 120.

Beacon Alley, gravel at, 221.

Beckles, Mr. S. H., on Iguanodon, 7.

Beech Lane, wells at, 316-318.
« Beef " in Wealden Beds, 10, 13, 14, 17.

Belemnitella Marl, 85-90, 92.

£ elemnitella mucronata, zone of, 93 ;

quadrata, zone of, 93.

Bembridge, Alluvium near, 236 ; Blown
Sand at, 237; brick-earth at, 221;
gravel at, 217 ; Bembridge Limestone

of, 125, 167, 168 ; Bembridge Marls of,

171-174; well at, 301.

Bembridge Beds, 126.

Bembridge Downs, 92.

Bembridge Farm, Headon Hill Sands

near, 123.

Bembridge Group, of Prof. Judd. 127.

Bembridge Limestone, 125, 127, 158-

169; economic uses of, 163, 251;
tubular cavities in, 161.

Bembridge Marls, 170-183, 190, 195;
eroded surface beneath, 164.

Bierley, brick-pit at, 64, 25 i ; springs at,

65.

Billingbam, Sand-rock Series at, 42.

Binnel Bay, Sand-rock Series at, 32.

Binstead, Bembridge Limestone of, 125,

158, 166, 169 ; Osborne Series at, 153

;

Quarries, 153, 166.

Binstead Lodge, gravel at, 216; Ham-
stead Beds near, 202, 204.

Birchmore, Sand-rock Series near, 42.

"Black Baud," 174-176, 179, 184, 187-

191, 193, 195-203.

Black Barrow, 41.
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Blackgang, Gaiilt at, 64
;
gravel near,

223; landslips at, 61, 62; Lower
Greensand of, 29, 30, 33, 50, 57, 58

;

Upper Greensand near, 68, 69.

Blackland, Hamstead Beds at, 203.
Black Pan, gravel at, 22 1 ; Lower Green-

sand of, 47.

Black Rock, Bembridge Limestone of,

162.

Blackwater, Alluvium at, 235
;
gravel

near, 218; Lower Greensand of, 42,
43, 56.

Blake Down, gravel of, 217-219, 221
;

Lower Greensand of, 45.

Blown Sand, 234, 235, 237.

Bolton Copse, Bembridge Marls near,

175.

Bonchurch, Chlovitic Marl at, 81 ; Gault
at, 64; landslips near, 61, 62; Car-
stone at, 59

;
quarries near, 251.

Boniface Down, a watershed, 248, 250.

Borings in the Hamstead Beds, 191-193.

Borthwood, brick-pit at, 251 ; Lower
Greensand of, 47.

Bottlehole Spring, 41, 65, 232.

Bottom Copse, Bembridge Limestone of,

165.

Bouldnor, Hamstead Beds of, 184-193,
199.

Bournemouth Beds, flora of the, 106-108,
Bovey, flora of, 107.

Bowcombe, 86, 93.

Bracklesham Beds, 101, 103, 104, 106,

109-117, 119; flora of the, 106; at

Bracklesham, 109, 113.

Brading, Bembridge Limestone of, 165,

166; cement-works at, 251; Ham-
stead Beds near, 184, 202-204 ; Lower
Bagshot Beds at, 104 ; Reading Beds
at, 94-96.

Bradiug Down, 92
;
gravel of, 209, 210.

Brading Harbour, Bembridge Beds of,

166, 173, 174 ; enclosing of, 236, 237.

Brannon's Cottage, well at, 318,

Brick-earth, 219, 221-226,251.
Briddlestbrd, Hamstead Beds near, 203-

206, 317.

Biighton, gravel at, 217.

Brixton Anticline, 5, 240, 245-247.

Brixton, brick-earth at, 224,251 ; chalk-

talus near, 237 ; Chloritic Marl near,

71 ; Lower Greensand of, 40, 41
;

streams at, 232 ; Valley Deposits at,

220; road-cutting near, 84 ; Wealden
Beds at, 15.

Brixton Bay, the streams of, 248.

Brixton Down, 84, 85.

Broadfield, -well near, 313-315.

Broadstairs Chalk, 93.

Brockenhurst Series, 127, 140, 141, 143,

144.

Brongniarf, M. A., on the travertines of

the Paris Basin, 161.

Brook, Alluvial deposit near, 230, 232
;

Chalk Marl near, 70 ; Chloritic Marl
near, 70 ;

gravels near, 220, 223, 225
;

Lower Greensand of, 40 ; Upper
Greensand near, 70.

Brook Bay, 3, 5-11.

Brook Chine, elephant remains at, 223,
225 ; valley deposits of, 225.

Brook Point, 6, 10, 11, 252.

Brook (New Forest), Bracklesham Beds
at, 113.

Brown, Mr., well communicated by, 316.
Brown Down, Bracklesham Beds at, 113.
Buckbury, Hamstead Beds near, 203.
Buckland, Rev. Dr. W., on reptilian

bones, 17.

Bucks, Sand-rock Series near, 41.

Budbridge, river-courses at, 218.
Building-stone, 66-72, 251.
Bulimus ellipticiis, 159.

Bull-face Ledge, bones at, 11.

Burnt Wood, Bembridge Limestone
near, 164 ; Hamstead Beds near, 197.

Burwash Wheel (Sussex), Wealden
Shales of, 13.

Calbourne, gravel at, 210, 215 ; London
Clay near, 97 ; Lower Bagshot Beds
near, 103 ; structure of beds at, 244,
247.

Calyptraa trochiformis, 120, 122.
Candona Mantelli, 14.

Cardita planicosta, 117.

Carisbrook, brick-earth at, 222 ; Chalk
Rock at, 86; Chloritic Marl at, 81
fault at, 242

; gravel at, 210, 212
Headou Hill Sands near, 122, 123
well at, 301.

Carpenters, Bembridge Marls near, 174.
Carruthers, Mr. W., on Cycadean fruits,

258.

Carstone, 20, 50, 52-54, 56 ; fossils of
the, 54 ; of Bonchurch, 64 ; of
Compton Bay, 22, 23 ; of Marvel, 42 ;

of Norfolk, 52 ; of Punfield, 37, 38,
52 ; of Rock, 41 ; of Sandown, 35 ;

of the central Downs, 55-57 ; of the
southern Downs, 57-59.

Caves in the chalk-cliffs, 75, 82
Cement Works, 251.

Cerithium concacum, 145 ; C. elegans,
185; C. mutabile, 172 ; C. plicatum,
185; C pseudo-cifictum, 145.

"Cerithium plicatum beds," 184-186,
189, 192, 193, 204-206.

Chale, Blown Sand at, 237 ; Carstone
near, 57 ; Sand-rock Series of, 45 ;

source of the Medina at, 235.
Chalk, 73-93 ; analyses of, 254, 255 ;

cliffs of, 75, 79, 82; eroded surface
of, 95, 96 ; features and thickness of,

73-79 ; outliers of, 85 ; used for
cement-making, 251.

Chalk Marl, 75, 76, 79-91
; glauconite

in, 79.

Chalk Rock, 75-77, 82-90; analysis of,

254.

Chalk Talus, 237, 238.

Chalybeate Springs, 23, 24, 31, 34, 57.
Chara Lyellii, 151 ; C. tuberculata,

169 ; C. Wrightii, 146.

Chert Beds, 66-72 ; reef formed by, 83
;

sponge-spicuies in, 67.

Y 2
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Chert ill tlie Bembridge Limestone, 161.

Chessel, Lower Bagshot Beds near, 103.

Cteveiton, 86.

Chichester, sand near, 215 ; syncline of,

239.

Chillerton, Carstone near, 56 ; features

near, 42 ; Gault near, 64 ;
gravel near,

210: springs at, 65; Upper Green-

sand at, 71.

Chillerton Down, 85 ; laults on, 242.

Chilton Chine, Alluvium near, 230, 232 ;

Plateau Gravel near, 220 ; valley

deposits at, 224, 225.

Chine, firigin of the name, 5.

Chloritic Marl, 66, 79-82 ; of Brixton,

70, 71 ; of Brook, 70; of the Under-
cliif, 79-81 ; worked for phosphates,

79-81, 253,254.
Clamerkin, Hamstead Beds near, 196.

Clatterford, 86.

Cliff End, Headon Beds of, 135, 138;

Bembridge Limestone of, 160; Bem-
bridge Marls of, 181 ; Osborne Beds

of, 148-150, 152.

Chipea vectensis, 152.

Coal in the Bracklesham Beds, 109, 110,

114,116,117,252.
Codrington, Mr. T., on gravels, 211,

223 ; on a palseolithic implement, 222.

Colenutt, Mr. G. W., on the Osborne

Beds, 152, 155.

Colwell Bay, 149 ; Headon Beds of, 126-

128, 131-135, 138; thrust-planes in,

242.

Combley, Bembridge Limestone near,

165 ;" Headon Hill Sands at, 123.

Compression of strata, 97, 99, 244 ; tlints

broken by, 77, 78.

Comptou Bay, Carstone of, 55 ; Chalk

of, 82, 83 ; Chalk talus of, 237

;

Chloritic Marl of, 81 ; compared wiLh

Punfield, 38 ; Gault, 63, 66 ;
glau-

conite from, 255 ;
gravel near, 226

;

Lower Greensaud of, 18, 21-24, 40,

55 ;
phosphates of, 253 ; Upper Green-

sand of, 63, 66, 68 ; Wealden Beds of,

7-11.

Cones, fossil in the Wealden Beds, 7, 17.

Continental equivalents of the Lower
Gieensand. 50, 51.

Contortions in gravels, 211, 220.

Comis dormitor, 120, 121.

Coombe Tower, Carstone near, 55
;

Chalk near, 85 ; Chert Beds of, 71.

Copperas, 122.

Coppin's Bridge, gravel near, 223.

Coprolites, 36, 37, 81, 253.

Corbula beds, 184, 185, 189,192, 193,

200, 2i»l, 204-207.

Corhula pisum, 185 ; C. vectejisis, 185.

Corfe, flora of, 105.

Corve, Lower Greensand of, 44.

Cotton, Mr. W., on fossils from the

Bembridge Limestone, 162.

Cowes. See East Cowes and West
Cowes.

Cowes, -water supply of, 214 ; gravel

near, 212-215.

Cowleaze Chine, a deserted stream-bed,

233 ; Perna Bed in, 24, 25 ; Wealden
Beds of, 12, J 3, 15.

Crackers Eock, fauna of, 48, 49 ; of

Atherfield, 26, 27 ; of Compton Bay
;

24.

Crassatella sulcata, 120, 121.

Creech Barrow, flora of, 105.

Cretaceous Beds, flora of the, 105, 106.

Cridmore, Lower Greensand of, 42, 43.

Cripple's Path, 69.

Cross Lane, Hamstead Beds, near, 2()3.

Culver Cliff, Chalk of, 75, 78, 79, 88, 89 ;

Chloritic Marl of, 81 ; fault in, 242 ;

Gault and Upper Greensand of, 66,

70 ; origin of the name, 1.

Cuvier, on cavities in travertine, 161.

Cyclas Bristovii, 190.

Ci/firidea spinigera, 3.

Cj/pris cornigera, 14.

Cyrena, 3 ; C. obhisa, 181 ; C. pidchra,

172 ; C. semistriata, 173.
" Cyreua cycladiformis Bed," 130; " C.

pulchraBed," 130.

Cytherea mcrassata, 144.

Cylheridea vioniosa, 199.

Decalcification, of Gault, 60 ; of gravel,

214, 215 ; of Lower Greensand^ 34.

De la Harpe. .See La Harpe.
Denudation, effects of, 210, 211, 223,

230, 233, 236, 244, 248-250.

Dickson's Copse, Nematura pupa bed
near, 198.

Ditrupa plana, 98-100.

Docwra, Messrs., wells communicated
by, 301, 302, 310.

Dodpits, Bembridge Limestone of, 125.

Dorchester, a watershed at, 250.

Dorehill, well in Hamstead Beds at, 205,

206.

Dorsetshire, anticline of, 239 ; coast of,

see Punfield ; thrust-plane in, 241.

Downend Brick-yard, 94, 95, 104, 213 ;

Hamstead Beds near, 204.

Downs, 73, 76, 77 ; Chalk of the, 73-93;
angular gravel on, 209, 210.

Drainage, origin of the lines of, 248,

250; in the Weald, 249.

Drift wood, in Alluvium, 231-233, 236 ;

in the Bembridge Marls, 181 ; in the

Lower Greensand, 19, 22, 23, 31, 32,

36-3 J, 46, 49, 54, 55 ; in the Wealden
Beds, 3, 5-lG.

Dropping Well, 213.

Dungewood, Lower Greensand of, 44.

Dunsbury, Chert Beds near. 70.

Durton Farm, Bembridge Limestone of,

165 ; Hamstead Beds near, 202.

DuvilHer, M., on analysis of Chalk Rock,
254.

Duxmore Farm, Hamstead Beds near,

203.

Fades Farm, Headon Beds near, 140.

East Afton, Lower Bagshot Beds of, 103.
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East Cowes, Bembridge Limestone of,

125, 158, 165 ; Headon Beds near,

141, 142.

Easton, Lower Bagshot Beds of, 103;
gravel at, 228.

Edwards, Mr. F. E., collection by, 113
;

on turtles eggs, 159, 162.

Egypt Point, Bembridge Limestone of,

165 ; boring at, 315.

Elephant remains, 211, 222-228.

Elm Cottage, Bembridge Limestone of,

165.

Elm Grove (Newport), Bagshot Beds at,

104.

Elwes, Mr. J. W., fossils determined by,

315, 316.

Encroachment of the sea, effects of, 223,

230, 233,236, 248-250.

Englefield, Sir H., on St. Boniface

Well, 92.

Eocene Beds, 94-123.

Eremuth, an old name for Yarmouth,
163.

Etheridge, Mr. R., fossils determined by
310-313.

Evans, Mr. Caleb, on the London Clay,

100.

Exogyra sinuata, 25.

Fairfields, Sand-rock Series at, 45.

Fairy Hill, Bembridge Marls at, 174.

Farnham, Upper Greensand of, 254,

255.

Farringford House, Bagshot Beds of,

103.

Faults, 8, 32, 43, 57, 242 ; at Ashey,
100, 114, 115, 241 ; at Carisbrook, 86 ;

at Chillerton, 85 ; in Dorsetshire, 241 ;

supposed, in the Medina Valley, 165,

201.

Fernhill, well at, 317.

Ferns, in the Lower Greensand, 29 ; in

the Wealden Beds, 8, 10, 15.

Ferruginous Sands, 21 ; of Atherfield,

26-30 ; of Compton Bay, 22, 23 ; of

Punfield, 37, 38 ; of Sandown to Bon-
church, 32-34 ; of Sandown to Culver,

34-37 ; of the central Downs, 40-44
;

of the southern Downs, 44-47.

Finchley, gravel near, 211.
" Firestone," 66, 67, 69, 70.

Firestone Copse, borings in, 202.

Fish-remains, in Chalk, 91 ; in Gault,

63 ; in Lower Greensand, 25, 36 ; in

the Osborne Series, 148, 150, 152, 155-

158 : in Wealden Beds, 8, 14, 15.

Fisher, Rev. O., on the Bracklesham and
Barton Beds, 101, 103, 109-113, 115,

116, 118, 119.

Fish-house, brick-earth at, 222.

Fitton, Dr. H., on the Lower Greensand,
18, 21, 24-33, 49, 50; on Shepherd's
Chine, 233 ; on Wealden Beds, 4, 5.

Five Houses, Lower Bagshot Beds at,

103.

Flint-implement, 222.'

Flints, 77, 78.

Flora, of the Bagshot Beds, 104-lOS ; of
the Bembridge Marls, 178, 181-183;
of the Hamstead Beds, 190, 192, 203,
207.

Fluvio-marine Beds, 124-207.
Folds, 239-247 ; age of the, 242 ; origin

of the lines of drainage, 248-250.
Folkestone Beds, 20, 49, 50, 52-54.
Forbes, Prof. E., on the Chalk, 74 ; on

the Chloritic Marl, 80 ; on the Fluvio-
marine Beds, 124, 126-128; on the
base of the Gault, 55 ; on the Lower
Greensand, 24, 26, 30, 47-49

; on
tufa, 229, 230.

Foreland, Bembridge Limestone of the,

167-169; Bembridge Marls of the,

171-173
; gravel near the, 217.

Forest Side, Hamstead Beds at, 195.

Fox, Rev. W., on reptilian bones, 13.

Freeplace, Hamstead Beds near, 199,

Freestone, in the Upper Greensand,
66-71.

Freshwater, Bagshot Beds of, 103
;

Chalk of, 73, 74, 82, 92 ; spring at,

228 ; valley deposits at, 223, 226-228
;

well at, 301, 302.

Freshwater Church, Headon Beds at,

139.

Frogland, Chloritic Marl at, 81.

Frome, origin of the valley of the, 249,
250.

Fullholding, Bembridge Limestone near,

163; Hamstead Beds near, 199, 200;
Headon Hill Sands at, 122.

Fusus longrevus, 120, 121 ; F. pyrus,
120, 121.

Gardner, Mr. J. S., on the flora of the-

Bagshot Beds, 104-108 ; of the Bem-
bridge Beds, 182, 183; of the Ham-
stead Beds, 192, 206, 207; of the
Reading Beds, 97, 106, 107.

Garretts, Lower Greensand at, 43,

Garstons, Chalk near, 85 ; Chloritic

Marl at, 81.

Gat Cliff, Upper Greensand of, 66, 72.

Gatcombe, Alluvium near, 235 ; Chalk
nepr, 87; Chert Beds at, 71; Chlo-
ritic Marl near, 81 ; springs near, 65;
structure of country near, 247.

Gatten, clay-bed at, 46.

Gaudry, Prof. A., on the Folkestone
Beds, 53.

Gault, of Compton Bay, 23, 55, 63; of
Sandown, 35 ; of the Undercliff, 57-
62, 64 ; slipping of the, 58, 59

;

springs from the, 64, 65 ; thickness
and relations of, 52-55, 60, 63 ; used
for brick-making, 251.

Gervillia anceps, 27.

Gibbs, R., 95.

Gibson, Mr. T. F., on reptilian bones,
17.

Gilbert, Mr. G. K., on Ladder Chine,
237.

Glacial age of the Plateau Gravels, 211.
Glass-sands, 101, 104, 122, 123, ''.27,

128.
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Glauconite, analysis of, 255 ; in the

Chalk, 76 ; in the Chloiitic Marl, 66,

79.

Godalming, coprolite-bed near, 37

;

pebble-bed at, 50.

Godshill, Lower Greensand of, 45-47 ;

slipping of the Gaiilt at, 58 ; source cf

the Yar near, 235.

Godwin-Austen, Mr. R. A. C.,, on the

Fluvio-marine Beds, 124; on the

gravel of Freshwater, 226-228; on

the Hamstead Beds, 193, 194; on the

Wealden Beds, 4.

Golden Hill, well at, 139, 301.

Gore Cliff, Chalk on, 90; Chalk-talus

on, 237 ; Chloritic Marl of, 81 ; Gault

of, 64, 66; landslips near, 61, 62;
phosphate diggings on, 253, 254

;

Upper Greensand of, 66, 68, 69.

Gossard Hill, Alluvium near, 235 ; anti-

cline near, 245 ; Gault of, 64 ; syn-

cline of, 71 ; Upper Greensand of, 71.

Gotten, Sand-rock Series of, 45.

Grand Arch, the, 75.

Grange Chine, brick-earth at, 224

;

elephant-remains at, 223, 224 ; source

of the stream of, 232 ; Wealdeu Beds

of, 11.

Grantham, Mr. E. F., well communicated

by, 301.

Gravels, 208-228 ; classification of, 208.

Great Pan, Bembridge Limestone near,

165; Hamstead Beds near, 202.

Great Park, Bembridge Limestone near,

163 ; Hamslead Beds near, 200 ; Hea-
don Hill Sands near, 122.

Greatwood Copse, springs at, 65 ; Upper
Greensand of, 70.

Green-coated nodules in the Chalk-with-

flints, 78. See also Chalk Rock.

Gres du Soissonnais, flora of the, 105.

Gun Hill, Lower Greensand of, 44.

Gunville, Barton Clay at, 119; Bem-
bridge Limestone near, 163 ; gravel

at, 215 ; Hamstead Beds at, 195, 200

;

Headon Hill Sands of, 122, 123; til-

ting of strata at, 244.

Gurnard Bay, Bembridge Limestone of,

125; Bembridge Marls of, 176-178;

Hamstead Beds of, 176 ; Insect Lime-

stone of, 176-178 ; Osborne Series

near, 150.

Gurnard Ledge, Bembridge Limestone

of, 158, 164, 165.

Hamstead, age of the beds at, 125, 126
;

Bembridge Marls of, 178-182; gravel

at, 215 ; Hamstead Beds of, 184-193,

196.

Hamstead Beds, 184-207 ; at Ashlake,

174, 202; at St. Helen's, 174; tilting

of the, 242-244.

Hamstead Ledge, Bembridge Limestone

of, 158, 163 ; clay-ironstone near, 252.

Handfast Point, fault at, 241.

Hanover Point. Ser. Brook Point.

Hardingshutc, Hamstead Beds near, 202.

Hiiring, flora of, 105.

Harpe. See La Harpe.
Haslemere, Perna Bed at, 48.

Haslett, Lower Greensand of, 41, 44.

Hassall, Dr. A. H., analysis by, 33.
" Hassock," 66.

Haven Street, Hamstead Beds near, 204
;

wells at, 303.
" Hazel-nut Gravels," 231-234.

Head Down, Upper Greensand of, 66, 72.

Headon Beds, 124-147 ; erosion at the

base of, 144 ; of Colwell Bay, 149.

Headon Group of Prof Judd, 127.

Headon Hill, Bembridge Limestone of,

158-160, 169; Bembridge Marls of,

181, 182; gravel on, 216; Headon
Beds of, 124-131, 134, 136, 137;
Osborne Beds of, 148-150.

Headon Hill Sands, 101, 109, 117-123,

127, 130, 133, 135, 139.

Headon Limestones, character of, 159,

161.

Heasley Lodge, Carstone near, 56

;

Chalk near, 87 ; Sand-rock Series at,

44.

Heathfield, Hamstead Beds near, 203.

Heer, Rev. Dr. 0., on the flora of the

Bagshot Beds, 105, 107.

Helix glohosa, 159.

Hewett, Major E. A., wells communi-
cated by, 310-313.

Hiude, Dr. G. J., on the Chert Beds, 67.

Hill Cross, Bembridge Marls at, 181.

Hiil Farm, Bembridge Limestone at, 160.

Hill Head, Bracklesham Beds at, 113.

Hillis Farm, Hamstead Beds near, 197.

Hill, Mr. W., on green nodules in the

Chalk, 78, 79.

Hog's Back, the, 240.

Holaster planus, zone of, 92.

Hooker, Sir J., on the flora of the

Reading Beds, 97.

Horestone Point, Bembridge Limestone
of, 167; Bembridge Marls of, 173;
Osborne Beds at, 156, 157.

Horringford, anticline at, 43
;
gravel at,

219, 221, 251 ; Lower Greensand at,

43.

Horseledge, 33, 49.

Horse Sand Fort, well at, 310-312.

Howgate Farm, brick-earth near, 221,

222.

How Ledge, 132, 136-138 ; thrust-planes

near, 242.

Hulke, Mr. J. W., on reptilian remains,

11-13.

Hunny Hill, Hamstead Beds at, 200.

Hydraulic cement, 251.

Hydrohia Chasteli,, 175, 189, 190.
" Hypsilophodon Bed," 13, 15, 17.

Hythe Beds, 21.

Ibbetson, Capt. L. L. B., on a supposed
unconformity, 90 ; on Bembridge
Limestone, 169 ; on phosphatic

nodules, 253, 254; on Lower Green-
sand, 24, 26, 30, 32, 33, 47-49 ; on
Upper Greensand, 67.

Idlecombe Down, 86.



INDEX. 343

Iguanodon bones, 7, 13, 17 ; footprints

of, 7.

« Insect limestone," 171, 176-178, 182.

Inverted beds, 104.

Iron ore, 252
;
grains of, 35, 36, 40, 43,

64; oolitic, 28, 29, 33, 41, 59.

Itchall, Carstone at, 58 ; Sand-rock
Series at, 45.

Jones, Prof. T. E., on cyprids, 14, 175,

178, 298, 299.

Judd, Prof. J. W., on Oligocene Beds,

126, 127, 135; on Punfield, 4, 38,

39 ; on Lower Greensand, 4, 19, 50,

51 ; on Wealden Beds, 4, 17.

Jukes-Browne, Mr. A. J., on Chloritic

Marl, 80 ; on " Vectian," 20.

Keeping, Mr. H., on Bembridge Lime-
stone, 160 ; on Bracklesham and
Barton Beds, 115, 118-120; on
Hamstead Beds, 193, 194, 200; on
HeadonBeds, 127, 136-139, 143, 144.

Kern, Carstone near, 56 ; Chalk at, 87 ;

Sand-rock Series at, 44.

Kinder, Mr. A., well communicated by,

305, 306.

King's Quay, Bembridge Limestone of,

166 ; Osborne Beds of, 152.

Kingston, Lower Greensand of, 29, 42,

44 ; watershed at, 248.

Knighton, Carstone near, 56 ; Sand-rock
Series at, 44 ; springs near, 65 ; Upper
Greensand at, 72 ; wells at, 304.

Knock Cliff, Carstone at, 59 ; Gault of,

' 64 ; Sand-rock Series of, 34,

Knowles, Carstone near, 57.

Ladder Chine, gravel of, 234 ; origin of,

237 ; Lower Greensand of, 28.

La Harpe, Dr. P. de, on the Bagshot
Beds, 105.

Lake, Lower Greensand of, 47.

Lancing, Reading Beds at, 97.

Landslips, 60-62, 72.

Lee Parm, Hamstead Beds near, 199.

Lenham, Pliocene Deposits of, 242.

Lepidosteus, 150, 152, 158.

Lessland, Lower Greensand of, 45.

Lewisham, Woolwich Beds at, 107.

Lignite, in the Bracklesham Beds, 109,

110, 112-114, 116, 117 ; in the Lower
Greensand, 22, 23, 26, 31, 32, 36, 37,

49, 54, 55 ; in the Wealden Beds, 5-

13, 15, 17 ; phosphatic, 252.

Limnaa longiscata, 146.

Linstone Chine, 132, 138.

Little Chessell, Headon Beds of, 139,

140.

Little Duxmore, Bembridge Limestone
of, 165 ; Hamstead Beds near, 203.

Little Kitbridge, Hamstead Beds near,

200.

Little Lynn Common, gravel on, 214
;

Hamstead Beds at, 204, 205.

Little Nunwell, Bembridge Limestone
of, 165 ; Headon Hills Sands near,

123.

Little Pan, Bembridge Limestone near,

165 ; Hamstead Beds near, 202, 203.

Little Sh ambler's Copse, Bembridge
Limestone of, 165.

Little Stairs Point, fault at, 242, 245

;

gravel of, 219 ; Lower Greensand of,

47.

Little Whitcombe, anticline at, 43.
" Lobster Beds," 24, 26, 27.

Lock, Mr., wells communicated by, 306,
308.

London Basin, Bagshot Beds of the, 101,

109 ; syncline of the, 239.

Loudon Clay, 97-100; basement-bed of

the, 97-99 ; flora of the, 105, 106.

Longford House, well at, 303.

Longlands, Bagshot Beds at, 104.

Long Lane, Hampstead Beds near, 203.

Lower Bagshot Beds, 101-109.
" Lower Freshwater Formation " of

Webster, 124, 125.

Lower Greensand, 4, 18-20, 25, 33, 35,

47-49; glanconite of, 255 ;
phosphates

in, 252, 253 ; of Atherfield, 24-32
;

of Bonchurch, 34, 59 ; of Culver Cliff,

35-37, 57 ; of Punfield, 37-39 ; of
Sandown, 32, 34-37 ; of Shanklin, 33,

34, 59.

Lower Hamstead, Hamstead Beds near,

196.

Lower Hide brick-pit, 33, 46.

Luccomb Chine, Carstone near, 59

;

dip of strata near, 245 ; Lower Green-
sand of, 33, 34 ; old source of the Yar
near, 236 ; Upper Greensand near,

69.

Lynn Farm, Headon Hill Sands near,

123.

Main Bench, 75, 93.

Maiden, Rev. C, on rainfall, 256.

Malm Rock, 66-72.
Mammalian bones in the Hamstead Beds,

194.

Mann, Mr. J. R., on rainfall, 256.

Mantell, Dr. G. A., on Palniacites, 169

;

on reptilian bones, 11, 17, 68 ; on
the " Pine Raft," 6, 7.

Margate, Chalk of, 93.

Marks Corner, Hamstead Beds near,

200.

Marshfield, Bembridge Limestone near,

163.

Marvel, anticline at, 43 ; Carstone at,

56 ; Sand-rock Series at, 42.

Meden, an old name for the Island, 1.

Medina, 218 ; Alluvium of the, 235
;

borings along the, 175, 198, 201.

Medina Cottage, Hamstead Beds near,

198.

Medina Valley, age of the, 212 ; Lower
Greensand of the, 45 ; valley deposits

of the, 222, 223.

Melanin fasciata, 185, 192.

Melania turritisssiyna, 181 ; range of,

174.

Melanopsis carinata, 182; M. siihfusl-

formis, 145.
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Melbourn Rock, 76, 83-90, 92.

Mersley Down, 87, 93 ;
gravel on, 210.

Merston, Lower Greeusand of, 43.

Mew & Co.'s Well, 140, 165, 176, 200,

305, 306.

Meyer, Mr. C. J. A., on the Chloritic

Marl, 80 ; on the Lower Greensand
37, 50; on the Punfield fossils, 38,

39 ; on the Wealden Beds, 4.

Micraster corangiihnim, zone of, 93
;

M. cor-testudinarium, zone of, 92.

Middle Bagshot Beds, 101, 109-117.
Middleton, Headon Beds of, 137.

Midhurst, Folkestone Beds of, 50

;

Gault of, 53, 54.

Miocene flora, 107.

Miocene period, Hamstead Beds formerly
referred to the, 184.

Monk's Bay, Carstone of, 59 ; 8and-rock
Series of, 34.

Monocline, effect of on the apparent
thickness of strata, 97.

Monte Bolca, flora of, 105, 107.

Mornhill Farm, Headon Hill Sands near,

123.

Morris, Prof. J., on the Bembridge Lime-
stone, 168 ; on the Bembridge Marls,

179, 180.

Morton Farm, Lower Greensand near,

44.

Mottistone, Chalk near, 83, 84, 93

;

Lower Greensand of, 40.

Mount Joy, 86.

Mount Misery, gravel on, 213.

Mud-rivers of Gault, 58, 59.

Mull, flora of, 107.

Murex asper, 120, 121.

Mya viinor, 192.

Myine, Mr., M'ell communicated by, 310.

Needles, the, 73, 75, 93.

"Nematura Beds," 189-191, 195-200,
202.

Nematura pupa, 190.
" Neritina Bed," 130, 132, 136, 139, 146.

Nesbit, Mr. J. C., on phosphates, 253,
254.

Nettlestone, Osborne Beds at, 152-157.
Newbarn, Chalk near, 85.

Newbridge, Bembridge Limestone of,

158, 163; gravel at, 215; Headon
Beds near, 140.

Newbury, Mr., well communicated by,

316.

Newchurch, Alluvium near, 236 ; anti-

cline near, 44
;
gravel at, 219 ; Lower

Greensand at, 43, 47.

Newclose Farm, Bembridge Limestone
near, 163.

Newclose House, Carstone at, 56.

New Ditch Point, 82.

New Farm, Hamstead Beds at, 204.

New Forest, gravels of the, 211.

Newman, Mr. F., wells communicated by,
304.

Newport, Alluvium at, 235 ; Bagshot
Beds at, 104 ; Bembridge Limestone
at, 165 ; Bembridge Marls at, 176

;

brick-earth at, 222 ; Hamstead Beds
near, 191, 192, 195, 200-203; Headon
Beds at, 140, 142; Osborne Beds at,

148; Reading Beds at, 94; wells at,

305-308.

Newport Down, shattered flints on, 78.

Newport Waterworks, well at, 301.

Newton, Mr. E. T., on Bracklesham
fossils from Ashey, 115; on the

Wealden reptiles, 259.

Newtown, Bembridge Limestone near,

163, 164 ; blown sand of, 237 ; fold in

the strata near, 243 ; Hamstead Beds
near, 196; " Insect limestone " near,

177 ; Osborne Series near, 150.

Ningwood, Hamstead Beds near, 199.

Ninham, gravel at, 221.

Niton, Carstone near, 57 ; Sand-rock
Series near, 32 ; source of the Yar at,

221 ; springs at, 65.

Node's Point, Bembridge Limestone of,

167.

Nodes, the, 93.

Noke Farm, Hamstead Beds near, 20O,

201, 204.

Noman Fort, well at, 312, 313.

Norman, Mr. M., on landslips, 61, 62 ;

on Upper Greensand, 66, 69.

Norris Castle, Bembridge Limestone at,

165; Headon Beds near, 141, 142;
gravel near, 214.

North Downs, Pliocene Beds on the,

242.

North Park, Bembridge Limestone near,

163 ; Hamstead Beds near, 200.

Northwood, gravel at, 2 14 ; Hamstead
Beds near, 200, 201.

Norton, Bembridge Limestone near, 162;
Bembridge Marls near, 181.

Norton Green, gravel at, 216.

Nummulites in the Barton Clay, 118,

120; in the Bracklesham Beds, 111-
113, 117.

Nunwell, compression of beds at, 243 ;

Hamstead Beds near, 203.

Oakfield, gravel near, 217.

Oldhaven Beds, 97-99.

Oldpepper rock, 82.

Oligoccne Beds, 124-207; thickness of
the, 127.

Osborne Beds, 126, 127, 148-158 ; Hme-
stoue, 148-150.

Osborne, Bembridge Limestone of, 166 ;

gravel near, 214 ; Hamstead Beds
near, 201 ; Headon Beds of, 141, 142 ;

Osborne Beds of, 148, 151 ; rainfall at,

256.

Ostrea callifera, 193, 194; O.Jlabellula,

144 ; O. vectensis, 182.

Owen, Prof Sir R., on reptilian bones,

13.

Pagham, Sand-rock Series at, 42.

Paine, Mr. J. M., on phosphates, 252,
253 ; on soluble silica, 254, 255.

Palaeolithic implement, 222.

Pallance, Hamstead Beds at, 197.
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Palmer's Brook, Hamstead Beds near,

201.

Palmer's Farm, gravel near, 213.

Paludina lenta, 146 ; P.Jtuviorum, 3.

Pa7iopcea intermedia, 99, 100 ; P. minor,

192 ; P. plicata, 27.

Paper-shales, 3, 8, 10, 13.

Paris Basin, correlation with the, 105,

125, 126.

Parkhurst Forest, alum-works in, 252
;

gravel of, 214; Hamstead Beds of,

184, 191-195, 200, 204 ; wells at, 308.

Parkinson, Mr. C, on the Upper Green-
sand, 66, 68, 80.

.Parsons, Mr. T., wells communicated by,

306-309.
Pattison, Mr., on analysis of Chalk, 255.

Peacock Hill, Bembridge Limestone of,

166.

Peat, 235, 236.

PecCen asper, zone of, 79, 80 ; P. recon-

ditus, 120, 122.

Pennant, Mr. T., on Bradiug Harbour,

1, 236.

Perna Bed, at Atherfield, 24-26 ; at

Compton Bay, 21 ; at Punfield, 38, 39 ;

at Sandown, 35, 36 ; pebbles in the,

19, 25, 35, 38, 39.

Perna Mulleti, 24.

Petersfield, Folkestone Beds at, 50.

Phillips, Prof. J., on the term " Vec-
tian," 2.

Phipson, Dr. T. L., on analyses of fossil

wood, 252, 253.

Pholadomya margaritacea, 99.

Phorus agglutinans, 120, 121.

Phosphatic nodules, 6, 22, 25,35-38, 50,

53, 55, 57, 68, 70, 76, 79-81, 252-254.

Physical features, 1, 2, 248-250.
"Pine-raft," 6, 7, 11,252.
Pi?ma affinis, 100.

Pipe-clay in the Bagshot Beds, 101-108.

Place Brick-yard, 197, 198, 214.

Planorbis discus, 161; P. euomphalus,

146.

Plant-bed in the Osborne Series, 148,

150, 152, 155, 156, 158.

Plants of the Bagshot Beds, 104-108 ;

of the Bembridge Marls, 178, 181-

183 ; of the Hamstead Beds, 190, 192,

203,206,207 ; of the Reading Beds, 97,

106, 107 ; of Sheppey, 105, 106, 108.

Plastic Clay, 94-97.

Plateau Gravels, 208-220.
" Platnore," 60.

Player, Mr. J. H., on glauconite, 255.

Porchfield, Bembridge Limestone of,

164 ; Hamstead Beds near, 196, 197.

Portsdown anticline, 239, 240.

Potamocypris Brodiei, 178.

Potamoniya plana, 145.

Pottery clays, 94.

Poundgreen, Headon Beds of, 139.

Prawns in the Osborne Beds, 157, 158.

Presford, Sand-rock Series at, 41.

Preston, gravel at, 216.

Prestwich, Prof. J., on the Bagshot Beds,

101 ; on the Bembridge Limestone,

169 ; on the Bracklesham Beds, 109-
113 ; on the London Clay, 97, 98 ; on
the Reading Beds, 94.

Price, Mr. F. G. H., on the Gault, 53,

65.

Priory, Bembridge Marls near the, 174.

Priory Point, Osborne Beds at, 154, 156,

157.

Proteacece in the Eocene Beds, 108.

Psammobia compressa, 120, 121.

Pseudocythere Bristovii, 175.

Puckpool Farm, Osborne Beds at, 154.

Pulborough, base of the Gault at, 53,

54 ; Folkestone Beds at, 50 ; shale-bed

at, 20, 50.
" Punfield Beds," 4.

Punfield, Chalk at, 89, 90 ; Gault and
Upper Greensand at, 66, 82 ; Lower
Greensand at, 4, 18, 19, 37-39, 51,

52 ; Wealden Beds at, 4, 8, 9.

Purbeck, a watershed in the Isle of, 250.

Pyle, Lower Greensand at, 44.

Quarr Abbey, Bembridge Limestone at,

166.

Quarrels Copse, Hamstead Beds at, 206.

" Race," 195.
" Rag," 66, 69, 70.

Rainfall, 256.

Ramsay, Sir A., on Bembridge Lime-
stone, 168 ; on Bembridge Marls, 179,

180 ; on coal-seams in Alum Bay,
110; on the eroded surface of the

Chalk, 95.

Rams Down, 66, 71.

Reading Beds, 94-97 ; used for pottery,

251.

RedcliflP, 18, 35-37 ; Carstone of, 57 ;

phosphates at, 50, 253.

Redhill, Carstone at, 58 ; Sand-rock
Series at, 45.

Redway, Lower Greensand of, 43.

Renevier, M., on the Lower Greensand,
50, 51.

Reptilian bones, 259, 260 ; from the

Upper Greensand, 66, 68 ; from the

Wealden Beds, 7, 11-13, 15-17.

Rew Down, 248, 250.

Rew Farm, Chalk of, 91.

Rew Street, gravel at, 215.

Rhinoceros, 211.

Ricketshill, Hamstead Beds at, 204.

Rill, Gault at, 64 ; Sand-rock Series at,

46.
" Rise of Yar," 228.

River-systems, 248-250.

Road-metal, 67, 72, 210, 213, 218, 219,

221, 234, 251.

Rock, Carstone at, 55 ; Sand-rock Series

at, 41.

Rocken End, Lower Greensand near, 30,

31.

Rolls Bridge, Hamstead Beds near, 197.

Rookley, brick-pit at, 251 ; Carstone

near, 56 ; Upper Greensand at, 71.

Roots in Bembridge Marls, 190, 195.

Rosliu, Carstone near, 56.
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Rostellaria rimosa, 120, 121.

Eoud, clay-bed near, 45.

Eoaghlaud, 5, 6.

Eowborough, 86.

" Rubstone," 66, 67, 69, 70.

Ruffin's Copse, gravel at, 214, 215.

Russell's Farm, clay-bed near, 45.

Ryde, Bembridge Limestone at, 166,

167 ; Bembridge Marls near, 174

;

Fluvio-marine Beds at, 125 ;
gravel

near, 216, 217 ; Osborne Beds at, 153.

Ryde House, Osborne Beds at, 152, 153,

156.

Ryde Waterworks, London Clay at, 97 ;

wells at, 304, 305.

Sainham, Sand-rock Series at, 45.

St. Boniface Down, 91 ;
gravel on, 210,

251.

St. Boniface Well, 91, 92.

St. Catherine's Down, a watershed, 248 ;

Carstone of, 58 ; Chalk of, 90 ; chalk-

talus on, 237 ; dip in, 245, 246 ; fault

in, 242
;

gravel on, 210 ; landslip

near, 62 ;
phosphate-diggings, 253,

254 ; Sand-rock Series of, 45 ; source

of the Yar, 223, 235 ; Upper Green-

sand of, 66, 72.

St. George's Down, gravel on, 211-213,

219, 251 ; Lower Greensand of, 43.

St. Helen's, Bembridge] Limestone of,

167, 174; Bembridge Marls of, 171,

173, 174; gravel at, 216, 217;

Osborne Beds at, 154-157 ; Hamstead

Beds at, 174, 202 ; wells at, 309, 310.

St. Helen's Series, 148-158.

St. Lawrence, Chalk near, 91 ; Chloritic

Marl at, 81 ; rainfall at, 256.

St. Martin's Down, dip in, 246 ; Upper
Greensand of, 66, 72.

Salter, Mr. J. W., on the junction of the

Wealden and Lower Greensand, 48.

Saltmoor Copse, Lower Bagshot Beds

in, 104.

Sandford, brick-pit at, 33 ;
gravel near,

219, 221 ; Lower Greensand of, 33,

45, 46.

Sandgate Beds, 21, 49, 50.

Sand in the Hamstead Beds, 191, 192,

201, 203, 204.

Sandown, anticline at, 5, 16, 42-44, 240,

245-247 ; brick-pit at, 251 ; Gault

near, 64 ;
gravel near, 219 ; Lower

Greensand near, 32-37 ; Wealden

Beds, 16, 17.

Sandown Level, 236.

Sand-rock Series, 20; correlated with

the Folkestone Beds, 49, 50, 52-54

;

of Atherfield, 30-32; of Bonchurch,

34; of Compton Bay, 22-23; of

Culver, 35, 36 ; of Punfield, 37, 38 ;

of the Central Downs, 40-44 ; of the

Southern Downs, 44-47.

Saxby, Mr. S. M., on a crayfish, 66.

Sconce, Bembridge Limestone of, 158,

160-162; Bembridge Marls of, 181;

bricks used at, 222.

Scratchell's Bay, 75, 79.

Sea View, Bembridge Limestone of, 167 ;

Bembridge Marls at, 174 ; brick-earth

near, 221 ; Osborne Beds at, 152, 156.

Sedgwick, Prof. A., on the Fluvio-Marine
Beds, 125.

Sedraore Point, 5-7, 11, 16.

Seeds in the Bembridge Marls, 181, 182.

Selsey, Bracklesham Beds of, 109, 113,

117 ;
gravel at, 217.

Shalcombe, Bembridge Limestone near,

163 ; vertical beds at, 244.

Shalcombe Down, 83, 84, 93; Chalk
Rock of, 254.

Shalfleet, Bembridge Marls near, 181
;

Hamstead Beds near, 199 ; Lower
Bagshot Beds near, 103.

Shambler's Copse, Bembridge Marls
near, 175.

Shankliu, anticline near, 245 ; an old

source of the Yar, 236 ; brick -pit near,

251 ; Carstone near, 59 ; clay-beds

near, 50; gravel near, 219; iron-

pyrites at, 252
;
phosphates at, 253

;

quarries near, 251 ; Sand-rock Series

near, 46, 47 ; Upper Greensand at, 69

;

water-works at, 65.

Shankliu Chine, 33.

Shanklin Down, 92 ; a watershed, 248 ;

gravel on, 210.

"Shanklin Sands," 20.

Shankliu Spa, 32, 33.

Sharman, Mr. G., on fossils fromAshey,
115.

Sheat, anticline near, 71.

Sheepwash, Carstone at, 58.

Shepherd's Chine, Alluvium of, 232,

234; Wealden Beds of, 13-15.

Sheppey, flora of, 105, 106, 108.

Shide, brick-earth near, 222.

Shingle (in gravel), 215-217.
Ship Chine, 15.

Ship Ledge, 11.

Shippard's Chine, Alluvium of, 230-232,

234 ;
gravel of, 225, 226 ; Wealden

Beds of, 8.

Shorwell, Chalk near, 85, 86; Chert

Beds at, 71 ; Lower Greensand of, 41

;

spring at, 65, 232.
" Shotterwick," 66, 69.

Sibbecks, Sand-rock Series at, 45.

Signal House in Parkhurst Forest,

borings near the, 194, 200.

Silica in the Chalk, 77 ; in the Upper
Greensand, 67.

Silicified shells in the Headon Beds,

141.

Simms, Mr. F. W., on the Gault, 64 ; on
the Lower Greensand, 24.

Skinners Grove Tile Works, 197.

Skinner's Hill, gravel at, 219 ; Lower
Greensand at, 44.

Slide faults, 241, 242. See also Ashey.
" Slipper," a name for clay, 60.

Small Moor, Lower Greensand of, 41,

44.

Smith, Mr. E. J. A'Court, on the Bem-
bridge Beds, 176-178.
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Smith, Mr. F., on the Bemhridge Beds,

177.

Solent, 1 ; an old river-valley, 211, 249.

Sotyka, flora of, 105.

Sowerby, Mr. G. B., on the Headou
Beds, 125.

Spain, Neocomian Rocks of, 51.

Spithead Defences, wells at the, 310-

313.

Sponges, in the Chalk, 78 ; in the Upper
Greensand, 67.

Springs, 64, 65, 71, 72, 82, 232, 236.

Spur Lake, Bembridge Limestone of,

164.

Stag Rock, gravel on, 227.

Standen, Carstone near, 56 ; Sand-rock
Series at, 43 ; Upper Greensand at,

71.

Staplers, gravel near, 213 ; Hamstead
Beds at, 203, 204 ; well at, 313.

Star Inn, quartz-grit near, 42.

Stenbury Down, 91 ;
gravel on, 210.

Sticelett, Hamstead Beds of, 196, 197;
Bembridge Limestone near, 165 ;

Bembridge Marls of, 176.

Stone, Lower Greensand at, 43.

Stonesteps, Hamstead Beds near, 199.

Stroud Wood, Hamstead Beds near,

202, 204.

Stubbington, Bracklesham Beds at, 113.

Studland, flora of, 105, 107.

Summerhouse Point, Osborne Beds at,

154, 156, 157.

Sun Corner, 83 ; flints at, 78.

Sussex, the Lower Greensand of, com-
pared, 50.

Synclines, 239-247 ; of Gossard Hill,

71 ; of the Hampshire Basin, 249 ; of

the London Basin, 249.

Swainstone, Bembridge Limestone near,

163 ; Loudon Clay near, 97.

Swanage, 3.

Switzerland, the Neocomian Rocks of,

50, 51.

Tawney, Mr. E. B., on the Headon Beds,

127, 136-139, 143,144.
Taylor, Mr., wells communicated by,

306.

Teall, Mr. J. J. H., on Carstone, 52, 53 ;

on glauconite, 255.

Terebratula sella, 28.

Terraces of river-gravel, 220-228.
Thames, the valley of the, 249.

Thorley, Bembridge Limestone near, 163.

Thorness Bay, Bembridge Limestone of,

164, 165; Bembridge Marls of, 176;
fold near, 243.

Thorness, Bembridge Limestone near,

164; gravel at, 215; Hamstead Beds
of, 196, 197.

Thorness Point, Bembridge Marls at,

178.

Thrust-planes. See Slide-faults.

Tilley & Sons, Messrs., well communi-
cated by, 313, 314.

Tinker's Lane, gravel at, 214 ; Ham-
stead Beds at, 197.

Topley, Mr. W., on the Folkestone Beds,
53 ; on the Weald, 249.

Totland Bay, Headon Beds of, 126, 128-
138; tufa in, 229, 230.

Townend, Mr., wells communicated by,

303.

Travertines of the Paris Basin, 161.

Trees, fossil in the Wealden Beds, 6-11,

13, 15 ; in Alluvi m, 231-233, 236.

Trial-borings in the Hamstead Beds,

191, 193.
" Trigonoccelia Bed," 136.

Tufa, at Widdick Chine, 229, 230 ; at

York's Farm, 230.

Tufaceous character of the Bembridge
Limestone, 161.

Tunnel, at Ventnor, 72.

Turt-itella imbricataria, 1 1 7.

Turtle-eggs, supposed, 159, 162,

Tyne Hall, gravel at, 217.

Typhis puugens, 120, 122.

Unconformity, supposed, between the

Eocene and Oligocene Series, 124,

125.

Underclay in the Bracklesham Beds,

110.

UnderclifiF," Chloritic Marl of the, 79-81
;

Gault of the, 57-62, 64 ; landslips of

the, 60-62 ; rainfall of the, 256
;

Upper Greensand of the, 65, 66.

Unio Gibbsii, 190; U. Solandri, 145;
U. valdensis, 7.

Upper Bagshot Beds, 101, 109, 117-123,
127.

Upper Cockleton, Hamstead Beds at,

197.

Upper Freshwater Formation of Web-
ster, 124, 125.

Upper Greensand, 65-72 ; building-

stone in the, 251 ; phosphatic nodules

in the, 253 ; soluble silica of the, 254,
255.

Upper Hide, clay bed at, 47.

Upper Marine Formation of Webster,
124, 125.

Upper Neocomian. See Lower Green-
sand.

Upper Yard, quartz-grit near, 42.

Upton Mill, Hamstead Beds near, 204.

Utrillas, Neocomian Rocks of, 51.

Valley Gravels, 208, 210, 211, 220-228.
" Vectiau," name proposed for the

Fluvio-marine Series, 2 ; for the Lower
Greensand, 20.

" Vectine," name proposed for the LoAver
Greensand, 20.

Vectis, the Roman name for the

Island, 1.

Ventnor, Chalk near, 91 ; Chloritic Marl
near, 80, 81 ; dip near, 246

; quarries

near, 251 ; Upper Greensand of, 69
;

water supply of, 65.
" Venus Bed," 129, 132, 136, 140, 144.

Vignolles, Mr., boring communicated by,

315.
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Voelcker, Dr., on an analysis of chalk,

255.

Vohita hictatrix, 120, 121.

Von Buch, or travertines, 161.

Wackland, Lower Greensand at, 44.

"Wall Lane, Bembridge Limestone of,

165.

Walpen Chine, Gravel, &c. of, 234, 235
;

Lower Greensand of, 28-30.

Warden Ledge, 133, 138.

Warden Point, diagram of the cliifs

near, 149.

Warminster Beds, equivalents of the, 67,

80.

Warren Hill, Lower Greensand of, 44.

Watch House Point, Bembridge Lime-

stone of, 167 ; Osborne Beds of, 154.

Watcombe Bay, 92.

Water-lily bed in the Hamstead Beds,

189, 192.

Watersheds, 235, 248-250.

Watford, age of gravel near, 211.

Way, Mr. J. T., on phosphates, 252,

253 ; on soluble silica, 254, 255.

Weald, anticline of the, 239, 240, 242 ;

drainage system of the, 249.

Wealden Beds, 3-17 ; equivalents of the,

4 ; marine fossils in the, 4, 13 ; of

Brook and Atherfield, 11-16 ; of Brook

and Compton Bay, 5-1 1 ; of Sandown,

16, 17; phosphates in, 252; relations

to the Lower Greensand, 4, 18, 19, 25,

35, 47 ; thickness of the, 3, 7-11, 13-

17.

Wealden Shales, 3-5, 8-10, 12-19 ; used

for bricks, 251.

Weathering of Lower Greensand, 34.

Webster, Mr. T., on a fault, 241 ; on

"hazel-nut gravels," 231; on the

Chalk, 75 ; on the East End landslip,

61 ; on the Fluvio-marine Beds, 124,

125 ; on the " Pine Raft," 6.

Week Down, a watershed, 250.

Week Farm, Chalk of, 91.

Wellow, Bembridge Limestone of, 158,

163 ; Osborne Series near, 150.

Werror Brickyard, 198.

West Court, Sand-rock Series near, 41.

West Cowes, Bembridge Limestone of,

125, 158, 165; Bembridge Marls of,

176, 177 ; Osborne Beds of, 148, 150 ;

well at, 140, 175, 176, 198, 313-315.

West Medina Cement Works, 175, 176,

198-200,300-308.
Weston Chine, Headon Beds of, 133,

137.

• Westover, Lower Bagshot Beds at, 103 ;

gravel near, 210.

Whale Chine, Alluvium of, 234 ; Lower
Greensand of, 28.

Wheatlow Brook, Headon Beds of, 139.

" Whills," 66, 69.

Whippance, Hamstead Beds near, 197.

Whippingham, Bembridge Marls near,

175 ;
gravel near, 214 ; Hamstead

Beds near, 201.

Whitaker, Mr. W., on Chalk, 83, 84. 86-

88 ; on Chalk Rock, 75 ; on flints, 78 ;

on London Clay, 97, 98 ; on Reading
Beds, 95, 96 ; wells communicated by,

301,304,315, 316.

Whitcombe, Chert Beds at, 71.
" White Band," the, 184, 185, 187-189,

191, 192, 195, 197, 199, 203.

Whitecliff Bay, Lower Bagshot Beds of,

103 ; Barton Clay of, 119, 120 ; Bern-
bridge Limestone of, 167-169 ; Bem-
bridge Marls of, 170-173; Brackle-

sham Beds of, 101, 103, 109-114, 116,

117; fold in the strata of, 243 ; Headon
Beds of, 142-144 ; Headon Hill Sands
of, 123; Loudon Clay of, 97-100;
Osborne Beds of, 157 ; Reading Beds
of, 94, 95.

Whitecroft, Carstone near, 56.

Whitehayes, well at, 318.

Whitehouse Farm, Hamstead Beds near,

197.

Whitwell, a source of the Yar, 221, 235
;

springs at, 65.

Widdick Chine, Headon Beds of, 135,

137, 138; tnfaat, 229, 230.

Wilderness, Alluvium of the, 235.

Wilkins, Dr. E. P., on the Hamstead
Beds, 201.

Wiltshire, overlap of Wealden Beds in,

19.

Winstone, Carstone near, 59 ; Sand-
rock Series near, 46.

Wolverton, Lower Greensand of, 41, 44.

Woodvale, well at, 141, 315, 316.

Woodward, Dr. H., on the " Insect

limestone," 176-178.

Woolvertou, Bembridge Marls near, 174.

Woolwich Beds, flora of the, 106, 107.

Wootton Bridge, Bembridge Marls near,

175; gravel at, 216; Hamstead Beds
near, 174.

Wootton Creek, an old valley, 213;
Bembridge Limestone of, 166 ; brick-

earth of, 222.

Wootton, gravel near, 214 ; Hamstead
Beds of, 184, 192, 201-206 ; wells at,

316-318.
Wroxall, a source of the Yar at, 221,

235 ; brick-pits near, 251 ; Carstone
at, 58 ; Gault near, 64 ; springs at, 65 ;

Upper Greensand near, 72.

Wydcombe, Carstone at, 58 ; Sand-rock
Series at, 45 ; springs at, 65.

Yafford, Lower Greensand of, 41.

Yar (eastern). Alluvium of the, 235

;

blown sand of, 237 ; change in the

course of, 218, 219; Lower Greensand
of the valley of, 45, 47 ; old tributaries

of, 248 ; terraces of, 218-222.

Yar (western). Alluvium of the, 228,

230-235 ; blown sand of, 237 ; old

sources of, 223, 230, 235 ; old tribu-

taries of, 248 ; valley-deposits of, 223-
228.
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Yarbridge, Chalk at, 88 ; Chloritic Marl
at, 72; gravel near, 219 ; Lower
Greensand of, 44 ; Upper Greensand
at, 72.

Yarmouth, Bembridge Limestone of,

163 ; Bembridge Marls near, 180-182

;

clay-iroostone at, 232 ; Hamstead
Beds of, 184, 196, 199.

Yaverland, 16, 17; Upper Greensand at,

72.

York's Farm, tufa at, 230.

Zerena ship-way, Bembridge Marls in

the, 175.

Zones in the Chalk, 92, 93 ; in the

Gault, 65 ; in the Upper Greensand,
66, 67, 79, 80.
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