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PREFACE.

The Quarter-Sheet of the Geological Survey Map, described in

the following pages, includes more than a third of the high chalk

country of Yorkshire knOwn as the Wolds, and likewise an inland

portion of the lower district called Holderness,

A small area of Jurassic Rocks is represented at the north-

west corner of the Map, but with this exception the whole area

lies upon Chalk, wliich, towards the south and east, is covered

with Drift deposits. The Oolitic rocks present some interesting

irregularities in their mode of occurrence, the Coralline series,

for example, being rapidly overlapped by the Kimeridge Clay,

which was much and unevenly denuded before the deposition of

the Cretiiceous system.

The district of Holderness has already been described in the

Survey Memoir on "The Geology of Holderness," to which the

reader is referred for the general character and history of the

lower ground to the south-east.

Aeoh. Geikie,
Geological Survey Office, Director-General.

28, Jermyn Street,

25th October 1886.

A 19138. Wt. 17275. A 2



NOTICE.

The larger portion of the country comprised within this Sheet

was surveyed by Mk. Dakyns. Me. Fox-SteanoWAYS mapped
a strip of country along the northern edge of the Sheet, and a few

small areas elsewhere.

Me. Howell superintendeil the mapping of the whole, as

District Surveyor,

Only one edition of the Map is published, viz., that showing
the Superficial Deposits, with such parts only of the underlying

rocks forming the solid geology, as are not concealed by overlying

Superficial Deposits.

The Six-inch Geological Survey Maps of Yorkshire included

within this Quarter-Street are 143^ 144, 145, 160, 161, 16:^, 177,

178, 179, and the southern parts of, 12.5, 126, 127. These are

not published ; but M.S. Coloured Copies are deposited in the
Geological Survey Office.

H. W. Bristow,
Geological Survey Office, Senior Director.

28, Jermyn Street, S.W.,
20th October 1886.
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THE GEOLOGY OF

THE COUNTRY AROUND

DRIFFIELD.

CHAPTER I.

INTRODUCTION.

The district comprised within thisMap includes a large portion o£

the Chalk Wolds, in fact more than a third, with the neighbour-

ing low grounds to the east of DriflBeld and of North Grimston.

The area contained is 216 square miles. Driffield is the only

town ; but there are several important villages, the principal being

Nafferton, Lowthorpe, Burton Agnes, Kilham, Rudston, Lang-
toft, the Luttons, Sledmere, Kirby Grindalythe, Duggleby,
Wharram-le'Street, Fridaythorpe, Huggate, Wetwang, Garton,

North Dalton, Hutton Cranswick, Foston, North Frodingham
and Beeford.

There are no rivers of importance. The largest is the river

Hull, which, with its numerous tributary becks, drains the south-

east corner of the area ; and, by the aid of a canal for a portion of

the distance, allows of the navigation being continued from the

Humber to Driffield.

In the north-west corner the small streams flowing from the

base of the Chalk run in the first instance north and east to join

the Derwent above and below Malton, and thence south to the

Humber ; while the valleys in the south-west, although they are

now dry, fall in the same direction.

Throughout the greater part of the district in which the Chalk
forms the surface, there are, from its porous nature, no perennial

surface streams. The larger valleys which are usually dry during

the summer have intermittent brooks or '^gipsey" races; but
powerful springs burst out along the east foot of the Wolds,
showing that there is a copious underground drainage, although

but little water is seen at the sui'face.

Crossing the northern edge of the district is the Gipsey Race,
which rises not far from the western escarpment near Wharram,
and flows east along the great Wold valley to the sea at Bridling-

ton Quay, having entered this area again near Rudstono.



2 INTRODUCTION.

The watershed of the country apparently follows the line of

high ground crossing the western edge of the Map from Settring-

ton Wold by Wharram to Burdale Tunnel, thence running west

to the escarpment above Acklam, and again southerly to Huggate

Wold, and east of Warter. Whether the underground water parting

exactly coincides with this line there is no means of judging, as the

contour of the impervious beds below is unknown.

The highest ground is near Huggate, where the Wolds attain

an altitude of over 700 feet ; but the Chalk maintains nearly this

level along the western edge of the Map, being about 650 feet at

Settrington, and over 600 feet on Warter Wold. From this

elevation the ground declines gradually to the south-east till it

reaches the flat land beyond Driffield, which averages from 15 to

50 feet above the sea. The lowest ground in the north-west

corner is only about 200 feet above sea-level, consequently the

Chalk escarpments about here are very steep.

Tablk of Foemations.

The geological formations found within the area of this Map
are

;

i Post

Tertiary

Post-

Glacial

and
Glacial

Beds

s

Upper
Cietaceous'

Recent Alluvium.

Warp ? or older Alluvium.

Valley Gravels and Gravel Terraces.

Boulder Clay.

Interglacial Sand and Gravel (Marine).

Boulder Clay.
'" Upper Chalk (Chalk without Flints).

Middle Chalk (Chalk with Flints).

Lower Chalk(Grey Chalk without Flints).
, Eed Chalk.

Secondary-;

Lower
Cretaceous

Uppei'

Oolite

Middle

Oolite

Ferruginous Sands (Neocomian Beds?)

Kimeridge Clay.

The Cement Stone (Argillaceous Lime-
stone and Shale).

Coralline Oolite (Oolitic Limestone and

I
Coral Rag).

I Passage Beds.
[_Calcareous Grit.



CHAPTER II.

THE OOLITES.

Middle Oolite.

Only a small portion of the Middle Oolite crops out in this

district, but the beds are well exposed in the quarries and

other section!? on Grimston Hill, which in one place or another

show the entire thickness of the beds we have to describe, and

form the key to the structure of the Oolites in this neighbourhood.

Calcareous Grit.—The Calcareous Grit just enters this Map at

the foot of Grimston Hill, but is soon cut off by the large east

and west fault coming down from Nine Spring Dale. The beds

are exposed in the road south of the village of North Grimston
close to the edge of the One-inch Map. They consist of alternating

bands of hard and soft sandstone, with blue siliceous beds, similar

to those seen in the well-known quarries at Castle Howard and

Birdsall. The thickness of the Calcareous Grit is probably

between 60 and 70 feet, but as the lower beds are cut off by the

fault there is no means of estimating it exactly.*

Passage Beds.—The Calcareous Grit in its upper part becomes
more calcareous as it approaches the overlying limestone, and
there are a few feet of passage beds ; which, in some cases, form

a distinct feature separable from either the grits below or the

limestone above.

These beds which crop out on the flanks of Grimston Hill are

composed of bands of hard calcareous sandstone, with large oolitic

grains, alternating with softer and more earthy beds. In this Map
they are exposed just where the bridle road turns off from the

main road, and in the stream south of the quarries ; but the best

sections are further to the west in the neighbourhood of Langton,
where the beds cover a somewhat large extent of surface, and are

quarried for road-metal.f

Coralline Oolite (^Oolitic Limestone and Coral Rag!)—The whole
of the upper part of Grimston Hill is composed of this limestone,

fine sections of which are exposed in the quarries on the south

side. Judging from the height of the bank at Grimston Hill

House these beds mast have a thickness of nearly 100 feet, but
not nearly so much as this is seen in the quarries.

The lower part ofthe limestone is very soft and marly, and abounds
with specimens of Echinobriisus scutatus ; above this come more
massive beds, some of which are very rich in fossils, especially

* Messrs. Blake and Hadleston estimate the thickness at 60 feet.

—

Quart.
Journ. Geol. Soc. vol. zxziii., p. 376.

t Memoirs of the Geological Survey. Explanation of QuarteivSheet 93, N.B., p. 21.



MIDDLE OOLITE.

Echinqdermata and Corals, while others are remarkable for the

great quantity of flint they contain.

The lower beds with Eclimobrissus scutatus crop out on the west

side of the large quarry at the side of the railway, but are not

very well seen, being hidden by the limekilns which have been

built over them ; a better section is exposed on the aorth side ot

the hill below Grimston Hill House, close to the large
_
tauit.

The main mass of the limestone is, however, best seen m the

quarries at the side of the railway and in the road above
;
here

the beds, which have a high dip to the south-east (about 20 ), are

extensively worked, and have yielded a large list of fossils.

The following list of fossils ftom the Coral Eag of this district

is taken from Messrs. Blake and Hudleston's paper (p. 379),

The relative abundance of fqrms is thus noted,— r. rare, c. common.

v.c very common :

—

Belemnites abbreviatus, Mill.

r. Nautilus aganiticus, Schlbt.

Ammonites v«?7co«iafe«,Buckl

,

(var. of A. pHcatilis.)

altei-nans, Von Buch (A.

cordatus, var. ?)

vertebralis, Som'. (same

var. as at Sike Gate).

Purpuroidea nodulata, Y. & B.

- -Naticagfandis^vioai (fcincta

Phil.).

clio, D'Orb. {f arffuta,

Phil.),

c. Chemnitzia, var. of hedding-

tonensis, Sow.

r. poUux, D'Orb.

r. langtonensis, Bl. & H.
r. Nerinaa tornatella, Buvig.

v.c. fasciata, Voltz.

Littorina pulckerrima, DoUf.

c. muricata, Sow,

Nerita, sp.

Neritopsis Guerrei, -H^b.

Desl.

&

sp.

Trochus, sp.

Turbo corallensis, Buv.
Pleurotomaria reticulata. Sow.

Moreanal Buvig.

Trochotoma tmniata, Phil. (T.

discoidea, Buvig.)

Alaria, sp. (cf. tridactyla,

Buv.).

v.c.Ostrea duriuscida, Phil.

v.c.Exogyra nana, Sow.

sp.

Ostrea gregaria, Sow. -

c. Anemia radiata, Phil.

r. Plicatula, sp. (cf. Jistulosa,

M. & L.).

v.c.Pecten vimineus, Sow.
incBquicostatus, Phil.

intertextus, Eom.
lens. Sow.

c. Hinnites (very large).

V. c, Lima IcBviuscula, Sow.
(North Grimston variety),

c. rigida, Sow.

{pectiniformis, Schlot.

rudis. Sow.
sp. (cf. elliptica, Whit.).

subantiquata, Horn.
(small).

r. Avicula cBdilignensis, Bl.

c. Trichites Plotii, Lhwyd.
Mytilus ungulatus, Y. & B.
Modiola inclusa, Phil.

c. Area quadrisulcata. Sow.
pectinata, Phil.

Cucullcea elongata, Phil.

r, Trigonia (costate sp.).

*Protocardixim isocardioides,

Bl. & H.
v.c.Astarte ovata, Smith (attain-

ing a great size),

c. rhomhoidalis, Phil.

v.c.

* This is probably the Cardium lobatum of Phillips.

isocardiiia, Buvig.)

(Compare also Ctjpricardia
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Opts virdunensis, Buvig.

lunulata, Rom.
PhilUpsi,^orv.,ov coral-

Una, Damon.
Panopma gigantea,^yxw\g.

Homomya crassiuscula, M. &
L.

Goniomya v-seripta, Sow.
Terehratula insignis, Schiib.

c, Cidaris jfiorigemma, Phil.

c. Cidaris Smithii, Wright,

c. Hemicidaris intermedia, Fleiii.

v.c.Pseudodiadema hemispkari-

cum, Ag.
Collyrites bicordatus, Leske.

c. Pygaster umbrella, Ag.

Echinobrissus scutatus, Lamk.
Pentacrinites, sp.

Apiocrinus, sp.

The Cement Stone.—About 300 yards east of the great lime-

stone quarry there is a quarry in these beds, which, being about

the only place where they are worked to any extent, may be said

to be the typical section of the district. They consist of fine-

grained argillaceous and somewhat sandy limestone, alternating

with softer and more shaly beds : the harder bands are largely

worked and burnt for lime, being said to make a good cement,

which is sold under the name of " Blue Lias Lime."

There appears to be over 50 feet of, these beds in the hill to

the south of North Grimston; but, fromithe very irregular way in

which these strata -has been deposited, the thickness varies con-

siderably in short distances, and no very exact estimate can be

made.

The outcrop of the Cement Stone is limited almost entirely to

this district ; and the sudden ending off of the beds, both on the

north and south, is very striking. On the north side these beds

cannot be traced more than 200 yards from the quarry ; and the

Kimeridge Clay, which comes on above, overlaps them and
reposes directly on the limestone below. The same thing occurs

to the south, but in a more striking manner ; here the limestones

themselves thin out in about a mile ; and east of Birdsall the

Cement Stone, which makes the sharp tabular feature at Pick-

sharp Woodj rests directly on the Lower Calcareous Grit, while

the Cement Stone itself ends off suddenly to the south, the

Kimeridge Clay again overlapping these beds, and coming down
on to the Lower Calcareous Grit.*

The very partial development of the Cement Stone is probably

due to the fact that its origin is entirely local, and that it is

composed of a calcareous mud derived from the Oolitic Lime-
stones, which could only be formed in the immediate neighbour-

hood of that limestone.

This sudden ending of the beds in so short a space considerably

complicates the stratigraphy of the district, for in faulted ground
like this it is not easy to decide whether these abrupt termina-

tions of the beds are due to fiaulting or to the unconformable

overlap.

* I'his is well shown otf Horizontal Section, Sheet 138, line t).
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Uppek Oolite.

Kimeridge Clay.—The Kinjeridge Olay chiefly occupies the

steep slopes at the foot of the Chalk Wolds, and runs up several

of the deep valleys intersecting that formation.
,. . j t

It consists of dark shaly clays with septaria and thin bands ot

impure limestone full of fossils. The maximum thickness exposea

in this map is about 200 feet, but this is probably only the lower

part of the formation, the upper beds having been removed betore

the deposition of the Chalk.

The best locality for obtaining fossils are the'steep slopes about

Settrington Wood, where the commonest species nre—
Discina latissima. Sow.

Exogyra suhsinuata, Leym.
Ostrea fldbelloides. Lam.

Lucina portlandica, Sow.

Thracia depressa. Sow.
Ammonites biplex, Sow.

.,
tordatus, Sow.

J,
Lamberti, Sow.

Belemnites abbreviatus,M^^-

The Kimeridge Clay crops out in the low ground in the north-

\yest corner of the Map, and along the steep bank beneath the

Chalk to the east of Settrington. In Nine Spring Dale the

underlying Oolites are thrown up by a fault, leaving only a

narrow strip of Kimeridge Clay east of Grilnston Hill House.

The beds here dip rapidly to the south, so that between the brick-

yard, where there are 12 feet or more of this clay,* and the Chalk

hills to the south a considerable thickness intervenes.

The outcrop also extends some distance up the valleys at

Wharram Percy and about Duggleby. At the latter place it is a

•rood deal covered by superficial gravel, the clay itself being only

seen In a few places.

The Burdale Tunnel runs in shale for more than half its

length, and as the northern end of the tunnel is only just below

the surface for some distance, it is probable that the outcrop of

the Kimeridge Clay extends some distance up this branch of

valley, although hidden by surface accumulations.

There is dso, probably, an inlier of this Clay running from
Burdale to Thixendale ; for, although the bed itself is entirely

hidden by the gravel of the valley, it was proved by Mr. Mortimer,

in the excavations in Fairy Dale and in other places {see p. 8)

;

and it cannot be a great way below the surface, for the lower
beds of Chalk extend along the main valley, and springs burst

out at either end, while the red bands in the lower part of the

Chalk are seen at Burdale.

The Kimeridge Clay also just comes to the edge of this Map
in Millington Dale, and to the north of Warter, but there are no
sections.

* Blake and Hudlcston.— Quart. Journ. Geol.Soc, aoI. xxxiii., p. 380.



CHAPTER III.

CEETACEOUS ROCKS.

Lower Cretaceous Rocks {Neocomian Beds).—Professor Blake*

mentions a small outlier of ferruginous grit of Lower Cretdceous

age opposite to Wharram Station ; unfortunately, we could not

find a trace of this bed, but it is very probable that fragments of

such rocks would be found in the hollows of the Kimeridge Clay,

and lower formations, as at Kirkby Uuderdale,t if there were

better exposures.

The Red Chalh.~^\n this Map we are approaching the original

limit of deposition of this formation ; arid the Red Chalk, which is

soft and marly in the east, gradually changes its character,

becoming much thinner and harder towards the west, where it

passes into a conglomerate containing large fragments of oolitic

ironstone and other rocks. The so-called "Red Chalk" is not

always red, but is sometimes of a yellowish tint.

The outcrop of the bed, which in a general way is not difficult

to trace above the clays below, is, however, in some places very
irregular, and appears to rest on a very uneven surface of the
Kimeridge Clay, running up over hills in that formation in a

curious manner. This is particularly observable at The Whams
above Settrington Wood, where the base of the Chalk which crops

out in the brow above the wood suddenly runs up over the

.summit of the hill just east of the Keeper's Lodge ; and we have a

narrow neck of clay connecting the main mass of Settrington

Wood with that of Nine Spring Dale. The same thing occurs

just west of the Keeper's Lodge, a narrow neck of clay a|^arently

running across the hills from The Whams to Settrington Wood
House. Thus the Chalk about here, which, from the general

contour of the ground, would appear to be continuous, is in reality

in the form of two outliers separated from the main mass by
ridges marking old pre-cretaceous hills of Kimeridge Clay. J
Further south the same peculiarity is repeated on both sides of
the hill north of Wharram, and on either side of Wharram Grange,
forming three outliers, although the Chalk at first sight appears
to be continuous with the main mass to the east and south.

Whether the outcrop of the Red Chalk itself is continuous round
these outliers in all cases is not very clear. At Settrington

* Proc. Geol. Assoc, vol. v., p. 245.

t Memoirs of the Geological Survey. Explanation of Quarter-Sheet 93, N.E
,

p. 25.
"

,

X Memoirs of the Geological Survey. Explanation of Quarter-Sheet 93, N.E.,
p. 27, and note. Also Blake, Proc Geol. Assoc., vol. v., p. 245.
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Wood there is no evidence that it runs up over these necks ;
and

from the close proximity of the flinty chalk in some places it

would appear as if both the Red Chalk and the Grey Chalk above

were deposited unconformably in these hollows between the

banks of clay. This is, however, not the case at Wharram Grange,

for we can trace the Red Chalk continuously across the fields

from the escarpment on the west to the valley on the east, so that

here at least the outcrop of this bed must bend up over the neck

between these two valleys.

The irregularity of the base of the Chalk is also well shown in

the valley along which the railway runs to Burdale Tunnel. On
the west side of this valley, opposite Wharram Station, the Red
Chalk crops out above the 450-f t. contour line, whereas on the

other side it is at the bottom of the valley or at a level of about

400 feet, thus giving a fall of over 50 feet in about 200 yards.

The same thing may be observed at the mouth of the tunnel,

where the base" of the Chalk falls 50 feet in about 100 yards.

Mr. Mortimer, who has made some excavations in Fairy Dale, a

little north of the southern end of the tunnel, has found the Red
Chalk to be at a depth of 9 feet on one side of this valley

and 17 feet on the other, the horizontal distance being about

67 feet, thus showing the irregularity of the surface of the clay

upon which the Chalk rests.* When we get these sharp rolls in

the base of the Chalk in crossing valleys, we need not be sur-

prised at the ridges of clay separating the outliers mentioned
above.

Fig. 1.

Section across Fairy Dale,

f its length from the mouth.

(Copied from a drawing by Mr. J. R. Mortimer.)

1 III) "(|
I

]iW '

Scale about 40 feet to an inch,

a. Kimeridge or Neocomian Clay.
b. Red Sandy Chalk, 2 feet thick.

c. Chalk.
d. Soil and Chalk Grit, 8 feet thick.

X Excavations 10 to 12 feet deep.

1, 2, 3, 4. Borings.

* Mr. J. R. Mortimer, of Driffield, to whom we are indebted for mach valuable
infonnation, has made a great number of excavations across the Wold Dale!! with a
view to discovering the shape and foronation of these valleys. Figures 1, 3, 4, and 6
are from his drawings, which he has very kindly allowed us to reproduce. Mr.
Mortimer has published these drawings in his paper " On the origin of the Chalk
Dales of Ybrkshire." Proc. Yorksh. Geol. Soc, vol. ix., pi. 3.
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The outcrop of the Red Chalk runs up the valleys east and south

of Duggleby for some little distance. It was also found in the

Burdale Tunnel, and was exposed by the excavations in Fairy

Dale mentioned above,, where it probably forms an inlier which

may be continuous with that at Water Dale* although the bed

itself is hidden by superficial gravel between these points.

Lower Chalk {Grey Chalk, or Chalk-without-Flints).—At the

base of the Chalk, and immediately above the Red Chalk, which

is stratigraphically nothing more than the basement bed of the

Ohalkjt there is a narrow band of grey marly Chalk with irregular

pinkish bands in it ; such coloured bands being never seen except

below the Chalk-with-Klints.

These beds may be. seen along the sides of Nine Spring Dale,

near Wharram-le-Street, and in the old ballast pit at the side of

the railway near Wharram Station, but they are seldom well

exposed, owing to the amount of slipped ground which obscures

the base of the Chalk,

At or near the top of the Lower Chalk there is often a black

carbonaceous band, which is well seen in the Speeton Cliffs near

high-water mark, and also at numerous places along, the western

escarpment of the Wolds. J Mr. Mortimer informs us that this

band was formerly seen in the section near Wharram Station.

The Lower Chalk in this Map appears to be not nearly so thick

as it is in the country to the north. On the northern edge of the

Wolds there are over 100 feet of Chalk-without-Plints,§ but in

this district the flints come down much nearer to the base of the

formation, and in some cases there cannot be more than a quarter

of this thickness, if so much. This is particularly noticeable about

Settrington Wood and on the hill west of Wharram Grange,

where quarries in the Flinty Chalk have been opened quite close

to the base of the Chalk formation. At Settrington Wood this

may be due to unconformity, but this can scarcely be the case in

other places.

Middle Chalk, or White Chalk-with-Flints.—There is no good
section showing the junction of the Lower and Middle Chalk
within the area of this Map ; but, as we have mentioned, at the

foot of the Speeton Cliffs an excellent section is seen. In this

section, of which we give a sketch below, the upper beds of the

Lower Chalk are very irregular, and present the appearance of

false and lenticular bedding, or even of having been crushed.

* Memoirs of the Geological Survey. Explanation of Quarter-Sheet, 93 N.E.,

p. 26.

t See W. Whitaker, On the Eed Chalk of Norfolk.—Proc. Norwich Geol. Soc.,

vol. i., p. 207, 1883, aind Geol. Mag., dec. ii., vol. x., p. 22.

J These latter will be mentioned in the Explanation of 94 S.W. and 86.

§ See Memoirs of the Geological Survey. Explanation of Quarter-Sheet, 95 S.W.,

p. 25.
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Over these irregular beds lie the perfectly even and regular beds

of the Chalk-with-Flints with a sharp line of demarcation; and

the contrast between the two is so great as to look like an un-

conformity. The under surface of the Middle Chalk is scored

with slickensides.

Fig. 2.

Section showing junction of Lower and Middle Chalk, Buekton Cliffs, Speeton,

near High-water Mark.

a. Chalk-without-Flints, apparently false-bedded.

b. Chalk much crushed anii false-bedded with veins of chalcedony.

c. Band of dark coaly shale with plant remains in some places. This bed

has been a good deal washed away by the sea, which has formed a long

cavity.

d. Very hard Chalk; full of chalcedony; much crushed and striated on

the under surface.

e. Thin bed with Flints. Very constant.

/. Chalk with very regular bed of Flints.

g. Regularly bedded Chalk-with-Flints.

It is noteworthy that both Dr. Barrois* and Mr. Jukes-Brownet

consider that there is a distinct stratigraphical and palseontological

break at the base of the i\Iiddle Chalk, The latter also says that

in the zone of Holaster subglobosus vfhich comes at the top of the

Lower Chalk, " the planes of bedding are very indistinct, and the

mass splits along curved lines, which produce an appearance of

irregular and lenticular bedding."

In a quarry near Londesbrough in the Map to the south

(94 S.W.), the base of the Middle Chalk is well defined by a

peculiar thin band of closely jointed chalk similar to the band
which Mr. Jukes-Browne lias observed as constantly forming the

base of the Middle Chalk in Lincolnshire, and about which he
writes us as follows :

—

" The basement bed of the White Chalk with Flints in Lincoln-

shire is a thin bed, about six inches thick, of hard chalk, closely

and regularly jointed, so that a weathered face looks like a bed of

columnar trap in miniature. The bed beneath it is always shaly,

so that the contrasc between horizontal and vertical lines is

striking." Thus the base of the Middle Chalk is well defined.

* Sep Barrois, "Eecherches surle Terrain Cretae^ Sup&ieur." Lille, 1876, p. 25.

t A.J. Jukes-Browne, "The Subdivisions of the Chalk."

—

Geol. Mag., dec. ii.

vol. vii., p. 248. 1880.
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The Middle Chalk forms the highest part of the Yorkshire

Wolds. The rock is hard and white, and contains flints, which are

nearly always of a pale grey colour. They sometimes occur as

nodules, either in lines or sporadic, and sometimes as tabular layers.

They end abruptly downwards, but die out gradually upwards,

so that the top of the Middle Chalk is not a well defined line,

and the division shown on the Map is, consequently, merely

approximate.

Upper Chalk.—This is a hard White Chalk without Flints.

It forms the greater part of the Chalk area in the Map, and, of

course, the whole of the eastern part of the Wolds.
The line drawn on the Map separating the Upper from the

Middle Chalk is merely approximate, and is intended to show
only in a general manner the division between these two.

On the Wolds between Burdale and Wold Barn there is a long
line of curious hollows, something like potholes ; these are pro-

bably due to slipping of the ground or to subsidences caused by the
removal of matter from below by water. The resulting hollows
may have been enlarged by the dissolution of the surface by
rain.

Mr. Mortimer writes :—" These hollows were filled (excepting
some 4 feet of soily matter at the top) with small amwaterworn
Chalk gravel, mixed with various sized pieces of angular-formed
Chalk, fallen probably from the sides of the rent The removal
of the debris from its south side to a depth of 14 feet, exposed
the jagged and uneven appearance of the rocky side of the
chasm or hollow."

Kk. 3.

Chain of curious hollows on Raisthorpe Wold.

(Copied from a drawing by Mr. J. R. Mortimer.)

A.—Plan. Scale about 3 inches to a mile.

/i. ^^ .ii(i"".'>''''.i'l!W''." .i»n'i',V,','> .III,
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'«-.-.ijjMj;,i«i,,u.i,lj,i,,!,j-,;,^ ^%

B.—Section along the line a, b.
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There is a remarkable stack or rocks, known as the Fairy

Stones, on the Wold near the south end of Burdale Tunnel. It

A 19138. u
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consists o£ a mass of broken chalk and flints cemented together

into a breccia. This mass of breccia is precisely similar to the

breccias which may be seen on the Speeton Chflfs hnmg the sides

. of open joints or filling others. These breccias are obviouslydue

to the reconsolldation by carbonate of hmeof materials derived

from the atmospheric waste of the cliff. Probabty the Fairy

Stones were formed in a similar way, and no doubt owe their

great hardness to the large proportion of silica remaimng
_

atter

much of the chalk had been carried away in solution, oimjlar

brecciated masses may be seen on other parts of the Wolds.

Mr, Mort;imer has made an excavation across one of these masses

near High Towthorpe, and has kindly furnished us with the

accompanying diagram.

Fig. 4.

Section offissure near High Towthorpe.

(Copied from a drawing by Mr. J. R. Mortimer.;

I
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a. White Chalk.

b. Loose Chalk Gravel.

u. Chalk Breccia.

Mr. Mortimer has made an excellent collection of fossils and

antiquities from the Chalk Wolds, which are placed in his museum
at Driffield. From this collection the following list was named by

Mr. Jukes-Browne :

—

* Cardiaster excentricus, from Burdale,

fGalerites conicus, from Beverley.
* „ suhglohosus, from Hessle,

*Holaster lavis (var. tricurvis), from High Towthorpe.

t „ pillula, from Driffield.

*
„ planus, from Acklam Wold and Uncleby Stoop.

\Micraster cor-bovis, from Wold House, Driffield.

* „ cor-testudinarium, from Etton cutting and else-

where.

^Inoceramus labiatus, from Stonepit Wood, near Sledmere.

Ostrea vesicularis (var.) Plentiful at Speeton in a grey

bed.

* From the Chalk with Iflints.

t From the Upper Chalk without Flint. Inoceramua labiatus from near the hase
of this division.

Mr. Mortimer says that he has found Terehratulina gracilis in the railway cutting

at Fimber. This will be also near the base of the Middle Chalk.
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CHAPTER IV.

SUPERFICIAL DEPOSITS

Glacial and Post- Glacial Beds.—We put these two divisiona

together, because it is very difficult to say where one begins and

the other ends. There appears to be no hard-and-fast line between
them—one passing gradually into the other.

The lowest division is Boulder Clay, which occupies the greater

part of the low ground, and the coast-section shows it to be generally

the Purple Boulder Clay of Mr. S. V. Wood.* But though on

the coast it is seen to consist of several divisions with bands

of sand and gravel frequently intercalated, yet, for want , of

sections, it is quite impossible to recognize these sub-divisions in

the interior.! A thin coating of Boulder Clay also covers the

eastern slopes of the Wolds ; nowhere reaching as high as 270 feet

above the sea, and being more often limited to less than 200.

This clay is of an earthy character, reddish in colour, and
seldom containing many stones. It probably owes its colour

mainly to its small thickness, and to having thus become weathered

throughout ; but the colour and the earthy character may be

partly due to its having been mainly derived from the denudation

of the Chalk. A good instance of the effect of weathering in

changing a bluish into a reddish clay was seen at the Nafferton

Brickyard. The Boulder Clay was here partly coveted by sand,

and a distinct line of demarcation between the blue and red colours

ran down nearly vertically from the feather-edge of the sand

across a homogeneous mass of clay.

There are no sections to show the relation of the Wold clay to

that of the plains.

A puzzling mass of clay occurs in a wood on the Wold near

Sledmere. It does not look like Boulder Clay ; and, save a

solitary drift-pebble here and there (we saw only one), it contains

no other extrjineous matter than small pieces of chalk scattered

plentifully through it. It is dark in colour, and was once dug
for brickmaking ; but there is little to be seen now.
To the north of Thirkleby there is a considerable spread of a

* Quart. Journ. Geol. Soc., vol. xxiv., p. 146.

f S'or a general description of this clay, as seen in the coast-section, see Memoirs
of the Geological Survey. Explanation of Quarter-Sheet 94 N.E. The Glacial and
Post-Glacial Beds east of the Chalk are ntuch more fully described in the Geology
of Holdemess (Mam, Qeol. Survey).

B 2
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red sandy clay with angular fragments of chalk, which we at first

thought to be Boulder Clay, but which is very likely merely the

insoluble residue resulting from the decomposition of the Chalk.

The Boulder Clay contains various beds of sand and gravel

intercalated in it. Of these the most important are the undoubted

marine sands, which occur in several places.
^ _

A line of singular steep, detached, sandhills, containing rnarine

stells, ranges along the course of a small stream between Little

Kelk ^d Lisset Bridge. A similar set of sandhills extends from

Fostofi Mills by Brigham to Brandesburton (in the next Map),

where also marine shells have been found.

Sand occurs also about Gransmoor; but it is uncertam

whether this is of the same age, or not, as the Kelk sand. There

is a seam of Boulder Clay, 5 feet thick, over the Kelk sand at

Barf Hill, so that they are truly interglacial. We add a figure

showing the section at Barf Hill.

Fig 6.

Gravel Pit at Barf Hill.

On the left-hand side we have at the top a bed of red Boulder Clay 5 feet

thick. The Botilder Clay, probably lies in a hollow denuded out of the
underlying beds ; but the section is obscure where this might have been seen.

The Boulder Clay rests upon sand 10 feet thick, which thickens to 15 feet on
the right, where it seems to limit the Boulder Clay. At the base of the Sand
we have in one part a seam of clayey sand 1 foot thick. Below the Sand we
have gravel, thinning from left to right from over 10 feet thick to 2 feet. At
the right-hand end of the section the gravel consists of coarsish gravel, on fine

false-bedded gravel, on coarser false-bedded gravel, on coarsish gravel ; in all

about 10 feet thick. The gravel rests on a stratum of sand with clay ranging
from 2 feet 6 inches to 4 feet. This stratum lies in the form of an arch on
an irregular surface of false-bedded sand containing marine shells. Of this
sand a thickness of 15 feet was seen.

At Kilham a large mound of marine sand occurs in the |dale.

The sand contains seams of drifted coal, and marine shells were
found in it by Mr. Clement Eeid. It is, probably, of the same
age as the Kelk, Brigham, and Brandesburton sands.

Craik Hill, near Kirkburn Grange, four miles from Driffield, is

a mound of sand at the side of the valley. It is overlain by
Boulder Clay, and probably belongs to the same set of inter-
glacial beds as the Kelk sands.

The sand at Naflferton contains marine shells, and is probably
of the same age.
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In the sands mentioned above, the following shells have been
found :

—

At Kelk—
Balanus, Crania, Astarte borealis, Cardium edule, Oyprina

islandica, Mactra ovata, Mya^ sp., Ostrea edulis, Pholas

crispata, Tellina balthica, Venus, Purpura lapillus, Buc-
cinum undatum, Dentalium, sp,

At Kilham

—

Gyprina islandica, Mytilus, sp., Tellina balthica.

At Nafferton

—

Tellina balthica, Mytilus, sp., Mya, sp,

A curious curvilinear ridge of flinty gravel occurs at Skerne.

It looks something lite a beach-gravel. There is a small patch of

chalky gravel on the Wold, at the watershed between Kilham and
Rudstone. There is also a patch of sand on the Wold near

Fimber, at a height of more than 400 feet above the sea. This

is not quite so high as the gravel at Speeton Beacon, which is

454 feet above the sea.'

A bed of chalky gravel lines the Wold edge from Harpham to

Nafferton, interrupted however, by the valley between Harpham
and Lowthorpe. It is continuous with, though probably older

than, a similar gravel occupying the flat country between the

railway and Cattle Holms.

Beds of similar chalky gravel, both intercalated in and overlying

Boulder Clay, occupy the site of Driffield.* Chalky gravel fills

the bottoms of the larger Wold-dales for a considerable, but

uncertain, distance up the dales. Such is the gravel about Rudstone.

The gravel at Kirkburn, and that between Sainton and Southburn,

forms one spread with the gravel which extends from Driffield up
the valley of the Gipsey. These valley-gravels are all derived from
the Chalk area, and they occur like ordinary river-gravels, though

they often exist where no stream now flows. Those in the

Gipsey valley are to a large extent composed of flints, left behind

while much of the soluble chalk was carried away.

Freshwater shells were found in similar chalky gravel by
Mr. G. W. Lamplugh at Bridlington Quay, and by ourselves at

Pocklington.t

The higher reaches of the larger Wold dales, and all the smaller

dales, though often flat-bottomed, seem to be occupied merely

by chalk detritus and rain-wasK Mr. Mortimer has made an

excavation across the upper part of Fairy Dale, which shows very

well how the sharp-pointed bottom of the dale is hidden by this

kind of gravel so as to form at the surface the present flat-

bottomed valley.

* Mr. Mortimer gives some sections in these Tjeds.

—

Proc. Yorkshire Geol. Soc,
New Series, vol. vii., p. 373. Also Quart. Journ. Geol. Soc, vol. xxxi., p. HI.

t See Proc. Yorkshire Geol. Soc, New Series, vol. vii., p. 389. Also Memiors
ot the Geological Survey. Explanation of Qu£^rter.-Sheet, 93, N.E., p. 31.
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Fig. 6.

Seotion across the top end of Fairy Dale, showing the sharp-pointedform

of the Dale bottom.

(Copied from a drawing by Mr. J. R. Mortimer.)
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The sides of many of the principal Wold dales are lined by a

curious deposit, locally known as "gruts,"* to which the Rev. E. M,
Cole, of Wetwang, particularly called our attention. These gruts

are more like chalk detritus due to the action of the weather than
anything else ; but they are decidedly dirty. They have in places

been dug to make mortar, as at Huggate. Here, however, they
occupy a portion .of the Chalk plateau, so that they are by no
means confined to the dales, though more common there than
elsewhere.

Freshwater shells were found in the Burton Agnes brickfield

;

we have, therefore, coloured that part as Alluvium. There may
very well be other patches of freshwater clay that have escaped
notice for want of sections. Possibly, too, some portions of the
area coloured as Boulder Clay may consist of clay other than
Boulder Clay, either intercalated in, or more recent than, that
formation. Thus the clay at Cattle Holms is of a clean
character. But the country does not afford suflBcient evidence to
allow of our working out, all these minute details.

The very low ground along the larger streams is formed of
ordinary silt and peaty soil known as Carr Land.
The • following well-sections, kindly communicated to us by

Mr. J. Villiers, of Beverley, will give some idea of the thickness
of the superficial deposits :

—

Well at Nafferton Station.

Ft.
Very soft warp clay, about - . . - 13
"White gravel, full of water - . . - 10
Chalk, very small, rotten stuff - - . - 25'
SoUd chalk - . . > . . jgg

Well at Kelk.

Ft
Strong blue clay - . . . - 60
White gravel • - . , . . q
Chalk

This word was originally written " grout," and applied to a mixture of infertile
clay, sand, and gravel. See Marshall. Review and Abstract of the Countv
Reports of the Board of Agriculture, vol. 1., p. 418. 1818.
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Well at Gembling.
Ft.

Strong red clay - - - - - - - 10

Sand and gravel - - . . 6
Blue clay - - - - - - - 66
Chalk. - —

These well-sinkinga show that at Kelk and Gembling the

surface of the Chalk is below the level of the sea.

Holdemess has, by artificial draining, been converted from
Chaucer's *'mershe countree" into a corn-growing district,

though now and again in bad seasons farmers are found who think it

had better have been left as a place in which to shoot wild ducks.

At the beginning of the century the Wolds were mere wastes

of furze bushes. They are now enclosed, and grow corn and
turnips ; and, save along the dale-side, which is too steep to be
ploughed, being at an inclination of 30°, little remains of the

old aspect of the country.
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CHAPTER V.

PHYSICAL STEUCTURE.

With the exception of the north-west comer, which really

belongs to the district to the west, the area comprised within this

Map consists of two portions, physically and geologically distinct,

which are roughly parted from one another by the railway

between Bridlington and Hull. The larger portion, lying to the

north-west of the railway, consists almost entirely of Chalk, with

a covering of glacial beds along its eastern margin ; while in

the extreme north-west corner of the Map, beds below the Chalk
crop out. The smaller or eastern portion consists entirely of a
low-lying flat, occupied throughout its whole extent by glacial

and post-glacial beds; the solid rock nowhere occurring at the
surface. This portion is practically a part, or rather an extension,

of Holdemess ; for, strictly speaking, Holderness is the region
watered by the Eiver Hull. For this reason the village of Foston
is called Foston-on-the-Wolds, though it stands on the low
country, and at some distance from the Wolds. Therefore, as

the whole country, from Bridlington to the Humber, comprised
between the Chalk Wolds and the sea is physically and geologically
one and the same, we may speak of it all as Holderness. It
has already been described in the explanation of 94 N.E., and
in the Memoir on Holderness by Mr. Clement Eeid. Suflftce

it herp to say that it is a low-lying country, nowhere within the
limits of this map rising more than 70 feet above the sea. The
drainage is naturally southward by the Eiver HuU to the Humber
(for the land rises towards the sea), but has been greatly altered
and improved by dykes or artificial ditches running directly to
the sea.

Along the western margin the ChalkyWolds rise rather sharply,
thus forming a clear boundary to the. flat. The railway runs
along the edge of this flat just below the rise of the Chalk, while
the road from Bridlington to Beverley runs for the most part
just along the edge of the Chalk. Thus the villages and towns,
Carnaby, Burton Agnes, Nafferton, Great Drifiield, Hutton, and
Cranswick, stand just on the Chalk. The eastern slope of the
Wold is, however, covered with drift, though seldom to any great
thickness, up to about the 200-ft. contour line. The rest of the
Chalk area is entirely free from Boulder Clay, but there are some
outlying patches of sand and gravel ; and sporadic drift pebbles
(which may be the relics of vanished gravel beds) are met with
at a much highei: elevation than that attained by the general
covering of Boulder Clay. The Chalk Wolds form a range of
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hills rising to about seven hundred feet above sea-level, intersected

by many d0ep and narrow dales, nearly all of which are perfectly

dry. In fact, the only dale which contains a stream throughout

its entire length is the Great Wold Dale, in which flows the

Gipsey Eace. This stream rises at Wharram-le-Street, in the

extreme west of the Chalk area, and, flowing through the whole
extent of the Wolds, enters the sea at Bridlington Quay, It is

subject to sudden "spates," like the bournes of the south of

England. Such streams are here called " gipsey-races." These
spates are not uncommon on the Wolds, and they even occur in

dales which are generally dry, one having been known in the

dale which runs from Langtoft to Kilham. At the latter place,

however, water is found constantly ; as also for about a mile above
the village in the dale leading up to Broach Dale, so that below
here the dale is always watered by a stream, although the

greatest quantity of water bursts out of a powerful spring in

the Chalk at Bracebridge, near the eastern edge of the Wold.
Springs also exist at NaflPerton* at the Wold edge. A small

stream flows through Great Drifiield, and strong springs break
out near the Wold edge at Emswell and Little DriflSeld, whicli

are the chief sources of the river HuU.f
The lower part of the great valley up which the Malton and

Driffield Railway runs is occupied by a gipsey, and a strong

spring also issues from the Chalk at Kirkbum, near the Wold
edge. Between Kirkburn and Southbum there is a beck, as

well as below Bainton ; but both this and the Southburn are

probably mere surface streams, due to the covering of Boulder
Cilayj which there overlies the Chalk.

Lie of the Rocks, Faults, ^-c—.-The dip of the Chalk is generally
south-east at low angles; but, owing to numerous rolls and dis-

turbances, the individual dips are often in other directions, so

that they are not of much value in estimating the general
inclination of the strata.

In the country to the north, we have noticedj that the Chalk
is traversed by numerous lines of disturbance ; and in this Map,
judging both from the observed dips ' and from the run of the
dividing line between the Middle and Upper Chalk, there seems
to be a series of considerable folds between Fimber and North
Dalton, the axes of which run approximately east and west.

Owing to the want of distinctive beds, it is difficult to trace

faults in the Chalk. A fault with a considerable disturbance of
' the beds, amounting to 40° of dip, was seen in a quarry south of
Langtoft. There is also a sharp roll, with dips of 10" and 20°,

near Driffield Wold House. A fault was also seen in a quarry

* The Rev. E. M. Cole, ofWetwaug, thinks that Nafferton derives its name from
its springs. See his " Scandinavian Place Names in Yorkshire."

f Mr. Mortimer has written on this subject, " The Chalk Water Snpply of York-
shire."—Proc. Inst. Civ. JEng., vol. Iv., p. 285 ; 1879.

J Memoirs of the Geological Survey. Explanation of Quarter-Sheets 95 S.W.
and 95 S.B., p. 3a. For further account of the contortions in the Chalk, see Proc.
Yorksh. Geol. Soe., vol. ix,, p. 43. 1886.
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at the r<jad-comer west of Wetwang. 4-t Vli,arr,^-),e-Stwt

there is a very sharp dip of 80° in the Chalk, the bedp striking

north of north-west ; but, curiously enough, this does not appear

to affect the base of the formation, which is only a phort distance

lower down. „ , t,«- i

At Weaverthorpe, just beyond the limit of the Map, there is a

very marked line of disturbance, and as the section here is

particularly good, we give the following sketch :—

Fig. 7.

Fault in Chalk Pit, Weaverthorpe.

a. Chalk with Flints. Dip 85°.

h. Undulating Chalk \vith Flints,

The only fault of any importance, and which really affects the

mapping, is the one in the north-west corner. This fault, which

has a downthrow to the north, brings up the grits and limestone

of the Middle Oolite against the Kimeridge Clay. The amount
of throw must be considerable ; but as the base of the Kimeridge

Clay on the north side has not been proved, there is no means of

estimating it exactly, although, judging from the general run of

the beds, it will be between 200 and 300 feet. The general

direction of the fault is east and west along Nine Spring Dale
and the northern foot of Grimston Hill, which stands out boldly

above the low ground of the Kimeridge Clay, pjaking a very
striking feature in the landscape. South of this line of fault

the beds dip rapidly to the south, as much as 20° at Grimston
(Quarries, so that the Kimeridge Clay soon comes on again in its

natural manner, although at a much lower leyel. The age of this

dislocation is probably pre-cretaceous, as it does not appear to

affect the Chalk in the least ; ?il.though, from the latter part of

its course being eptirely in clay, it cannot be traced quite up to

the foot of that formation.

There is also a small fault in the valley south of the quarries,

but it does not call for particular notice ; it has a downthrow to
the south, and appears to shift the Cement Stone beds slightly.

This fault is more important in the next map to the west, where
it has a larger throw.* Faults traversing these beds are always

Memoirs of the Geological Survey, Explanation of Quarter-Sheet 93 N.E.,
p. 36
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very uncertain on account of the unconformity of the formation

and its very partial deposition.

The unconformity of the Kimeridge Clay to the beds below
is very marked east of Grimston Bill, where it overlaps the

Cement Stone and comes down directly on to the limestone.

The unconformity of the Chalk to the Kimeridge Clay has

been noticed in the description of those strata.
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04 NE- - BRIDLINGTOK BAY. By J. E. Dakyns and C. Fox-Stbangwatb. 1«.

95SW, SE . SCARBOROUGH and FLAMBOEOUGH HEAD. By C. Fox-Sthaitgwayb. 1».

95 NW - WHITBY and SCARBOEOUGH. By C. Fox-SthaNOWAYS and G. Baeeow. 1». 6d.
96 SE - NEW MALTON, PICKERING, and HELMSLEY. By C. Fox-Steakgwatb. ]«.

or. NE - - ESKDALE, ROSEDALE, &c. By C. Fox-SiKiirGWAYS, C. Ekid and G. Baebow. U. Bd.

96 NW, SW NORTHALLERTON and THIRSK. By C. Fox-Steaitgways, A. G. CAMEBOif, and G. Baebow. 1». Ed.
98 SE . - EIRKBY LONSDALE and KENDAL. By W. T. Ateiihe, T. Mo K. Hughes, and R. H. TiDDEMAlf. 2«.

98 NE - - KENDAL, WINDERMERE, SEDBERGH, & TEBA Y. By W. T. Avelihe & T. Mc K. Hughes. Sd. (O.P.)
101 SE - NORTHERN PART ot the ENGLISH LAKE DISTRICT. By X C. Waed. 9«.

104SW,SE NORTH CLEVELAND. By G. Baeeow.
iO* SE - OTTERBURN and ELSDON. Hugh Milieb. (Notes by 0. T. Clough.)

THE MINERAL DISTRICTS OF ENGLAND AND WALES ARE ILLUSTRATED
BY THE FOLLOWING PUBLISHED MAPS OF THE GEOLOGICAL SURVEY.

COAL-FIELDS OF ENGLAND AND WALES.
Scale, one inch to a mile.

Anglesey, 78 (SW).
Bristol and Somerset, 19, 35.
Coalbrook Dale, 61 (NE & SE).
CloeHill,6S(NE,NW).
Flintshiraand Denbighshire, 71 (NE i SE), 79 (NE, SE).
Derby and Yorkshire, 71 (NW, NE & SE), 82 (NW & SW),
81 (NE).87 (NE, SE), 88 (SE).

Forest of Dean, 43 (SE & SW)

.

Forest of Wyre, 61(SE), 55 (NE).
Lancashire, 80 (NW),81 (NW), 89,88 (SW, NW).
Leicestershire, 71 (SW), 63 (NW).
Northumberland & Durham,103, 105,106 (SE), 109(SW,SE).
N. Staffordshire, 72 (NW),72 (SW),7S(HE),80 (SEj.SKSW).
S. Staffordshire, 54 (NW), 62 (SW).
Shrewsbury, 60 (NE), 61 (NW & SW).
South Wales, 36, 37, 38, 40, 41, 42 (SE, SW).
Warwickshire. 62 (NE SE),63(NW SW),54 (NE)..'i3 (NW).
Yorkshire, 88 (NE, SE), 87 (SW), 92 (8E), 93 (SW).

GEOLOGICAL MAPS.
Scale, six inches to a mile.

The Coal-fields and other mineral districts of the N. of
Enghind are pviblished on a scale of six inches to a mile,
at 4». to 6s. each. MS. Cilourod Copies of other six-inch
maps, not intended for publication, are deposited for refer-

Sheet,
18. Muggleswick.
19. Lanchester.

33. Eastsate.
24. Stanhope.

enoo in the Geological Survey Office,
Loudon.

Xiancaslilra
Sheet.
73. Todmcrden.
77. Ciiorley.

15. Ireleth.
16. Ulverstone.
17. Cartraei.
22. AldinKham.
47. Clitheroe.
4S. Colne.
49. LaneshawBr,
55. Whalley.
66. Haggate.
B7. Winewall.
61. Preston.
62. Balderstone.
63. Accrington.
64. Burnley.

Jermyn Street,

Sheet.
97. Oldham.

10ft. Knqwsley,
78. BoIton-le-Moors.lOL Billinge.'
79. Entwistle. 102. Leigh, Lowton.
80. Tottington.
81. Wardle.
81. Ormskirk.
85. Standish.
86. Adlington.

?ig)
,

103. Ashley.
104. Manchester,

Eccles.

Salford.
105. Ashton - under-

Lyne.

T>urbam—continued.
Sheet. Sheet.
25. AVolsingbam. 38. Maize Beck.
26. Brancepeth. 41. Cockfield.

I. Hetton-le-Hole. 30. Benny Seat. 42. Bp. Ainckland,
22. Wear Head. 32. White Kirklpy. 46. HawksleyHillEb.

33. Hamsterley. 62. Barnard (Jastle.

34. Whitworth. 68. Winston.

Nortlinmlierlancl.
80. Cramlington. 98. Walker.
81. Barsdon. 101. Whitfield.
82. NE.of6ilsIiUid.102. Allendale
83. Coadley Gate. Town.
87. Heddon. 103. SlaJey.
88. Long Benton. 105. Newlands.
89. Tynemouth. 106. Blackpool Br.
91. Greenhead. 107. Allendale.
92. Haltwhistle. 108. Blanchland.
93. HaydonBridge.109. Shotleyfield.

t. Eothbury,
45 LongframUng-

ton.
46. Broomhill.
47. Coquet Island
54. Longhorsley.
66. Ulgham.
66. Di-uridge Bay.
63. Nethervritton.
64. Morpeth.
65. Newbiggin.
72. Bedlingtou.
78. Blyth.

55. Searness.
66. Skiddaw.
63. Thaokthwaito.
6t. Keswick.

2. Tees Head.
6. Dufton Fell.

94. Hexham.
95. Corbridge.
96. Horsley,
97. Newcastle.

Cumlierlancl.
65. Dockraye.
69. Buttermere.
70. Grange.
71. Helvellyn.

'Westmorland.
12. PaCterdale.
18. Near Grasmere.

110. Wellhopp.
111. Allenheads.
112.

74. Wastwater.
75. Stonethwaite

Fell,

Grasmere,
Kendai

87. Bolton-le-Moors.l06. Liverpool
88. Bury, Heywood. 107. Prescott,
89. Rochdale, &o. 108. St.Helen's
92. Biokerstaffe. 109. Winwick.
93. Wigan. ill. Oheedale.

65. Stiperden Moor. 94. West Houghton. 112'. Stocknort
.39. Layland. 95. Eadcliffe.

'

70. BBickbuni. 96. Middleton,
71. Haslmgden. Prestwich.
72. Cliviger, Bacup,

Surham.

113. Part of Liver-
pool.

I. Xg^ton.
&, Gateshead,
3.. Jarrow.
*. S> Shields.
6. Gfeeuside,

6. Winlaton.
7. Washington.
8. Sunderland,
9.

10. Edmondbyers,

11. Ebchester.
12. Tantoby.
13. Chester-le-St.
16. Hunstanworth.
17. Waskerley.

46.

Torksblre.
116. Conistone

Eedcar. Moor. /

133. Kirkby
Malham.

184. Dale End.
185. Kildwick.
200. Keighley.
201. Bingley.
202. Calverley.
203. Seaoroft.
204. Aberford.
215. Peeke Well.
216. Bradford.
217. Calverley.

Hood's 218. Leeds.
219. Kippax.
231. Halifax.
232. BirstaL
233. EastArdsley.
234. Castleford.

12. Bowes.
13. Wycliffe.
20. Lythe.
24. Kirkby Ravens

worth.
25. Aldborongh.
82. Whitbyj
S3.

3S. Marske.
39. Richmond.

47. Robin
Bay.

53. Downholme.
68. Leybourne.
82. Kidstones.
84. E. Witton.
97. Poxup.
98. Kirk Gill.
99. Haden Carr.

100. Lofthouse.
115. Amclifle.

260. Honley.
261. Kirkburton.
262. Barton.
263. Hemsworth.
264. Campsall.
272. Hohnfirth.
273. Fenistone.
274. Barnsley,
276. Darlield.
276. Brodsworth.
281. Langsell.
282. Wortley.
283. Wath upon

Deame.

287.' LowBradtoraV
288. Ecclesfield.
289. Rotherham.
290. Braithwell.

».« ,T .ii- - „-, , 293. HaUar? Moors.
246. Huddersfleld. 295. Handsworth.

249. Poiitefraot.
250. Darrington.

le-Morthen.
r»». ;.

300. HarthOl

.=,»., XV ,
MINERAL STATISTICS.

186S,2».6d. 1864, 2«. 1866, li. id. 1866 to isli 2, eiJh
^^^'>-^'-<^- "61, 2s.

j
and Appendix, 1«. .1862, 2.. 6(i.

(These Statistics are now published by the Some Office, as parts of the Meports of the Intpector, ofMines.
THE IRON ORES OF GREAT BRITAIN

''"^T>['ri?,^°o*<.?w^™''l,¥>^''">^ Counties of England {Out ofprint) . Part TT South St«ff„,.i 1,PWSin. South Wales. Price Is. Sd. Part IV. ThI ShropshirefcMeld and North Sta%S?^^'^^
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ire. Price Is.
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