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PREFACE.

In the present Memoir it has been found convenient to include
records of the wells in the two counties of Bedford and
Northampton.

In the preparation of the material now published, we have
been primarily indebted to many well-sinkers, whose names are
mcﬂrfletl in the text, for data obtained in shafts and borings and
given by them for the most part in acknowledgment of infor-
mation supplied at this Office.

With regard to Bedfordshire, many records of wells and borings
were procured during the course of the six-inch Geological
Survey by Mr. A. C. Gi. Cameron, and other records were obtained
by Mr. A. J. Jukes-Browne. For the classification of the strata
in the documents relating to this county Mr. Woodward is
mainly responsible. '

With regard to Northamptonshire, we are chiefly indebted to
Mr. I}cﬂ-i:r}":"I'hn::-mps.«::nnr who for many vears has devoted attention
to questions of water-supply, and has assiduously gathered the
local records of wells and borings. The results of his intimate
knowledge of the geology of the county, as bearing on water-
supply, have now been placed at our service; and especial
attention may be called to his full historical account of the
water-supply of the town of Northampton.

To the Loeal Government Board, through Dr. H. Franklin
Parsons, we are indebted for sundry records of borings and many
analyses. Similar assistance has been rendered by Mr, Henry
Preston, Dr. J. C. Thresh, and Mr. Whitaker—to the last-named,
indeed, we are under perpetual obligations. Dr. H. R. Mill has,
as usual, contributed the sections on rainfall.

[n the preparation of the MS. for the printer Mr. Woodward
received much assistance from Mr. Henry Dewey.
' J. J. H. TEALL,
Director.

Geological Survey Office,
28, Jermyn Street, London,
21st, March, 1908,
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THE WATER SUPPLY OF BEDFORDSHIRE
AND NORTHAMPTONSHIRE,

FROM UNDERGROUND SOURCES.

INTRODUCTION,

OUTLINE OF THE GEOLOGY.

By H. B. Woopwarp, with Notes vy Beepy TooMresox axD
A, J. JUKES-BROWNE.

The geological formations which are exposed at the surface in
the counties of Bedford and Northampton, range from the
Lower Lias on the north-west to the Chalk with Eocene outliers
on the south-east. In addition there are extensive coverings of
Superficial Deposits in the valleys and on the uplands. The
general inclination of the Sﬂaﬂ!tlfﬂll “Solid” Strata is to the
south-east, and in consequence we cross their successive outerops,
which trend north-east and south-west, in passing from the Lias
on the borders of Leicestershire to the Chalk ranges near Luton
which form northern portions of the London Basin,

This regularity is, however, modified in two ways, by undula-
tions and faults in the Jurassic strata, and by the unconformity
and overlap of the Cretaceous tormations. These modifications
have mnsiHembly influenced the physical features,

10563, A



F GEOLOGY OF BEDFORD AND NORTHAMPTON,

The following is a list of the Geological Formations repre-
sented in the two counties :—

=

ampton.

Bedford,

| North-

Recenr - - - A]luvium fen silt, loam, gravel,
qeat, dee, - 4 - - &
‘alley gravel and loam - - -
J Estuarine and marine gravel - -
PrLeisTOCENE - Boulder-cla Glaci
1{}'%&[ s:mi ﬂ.ml gravel } acial
e o drift.
- Clay-with flints - =
Eocese - - - Rmdm Beds (clay and sand}
A halk (with flints) - - -
l Middle Chalk (with f'E'W iimtq}
Urerer CrETACEOUS | Lower Chalk - -
] Uppﬂr Greensand - . . .
Gault (clay) - - -
Lower CreETackous Lower (;n.u.nsn.nd (sands, samhmue
clay and Fuller's earth) - 5 -
[ P{uuen{lfa Qlay=' =i = =
I Ampthill Clay - - - . -
| Oxford Cla
Eelluwaya go.ds {sandatmm um! Emd

i
B e - i S

bl A 0 G o R R T
I

MM KM
= |

I_:'urrnl!’P ash ['ltmestune}
Great Oolite Clay and F ore:.t. Marhh,
Great Oolite Limestone - .
Upper Estuarine Series {ulius ﬂ,m]
gand) - -
Lll‘lﬂﬂlﬂﬁlllrﬂ Limestone - - -
Lower Estuarine
Northampton Surles {sands aml
Beds

oM KK
XXX

Oolitie.

JuRrAssic -

x
x

X

‘i'v;-rt{nmpt-crn “’aaml - | XX

x oK

Upper Lias (cla
[ o 4 {Rarlamne (rock- be-d] x X

Middle Lias Clays and sand - -« | ®%
Lower Lias (clays and limestones) - x x
Rhietic Beds (limestone, ﬂhale...r marl,
. l sandstone, ete.) = L
lhuuper &e. (marl, sandatmu,, ami
conglomerate) - - - - - o
Carboniferons Limestone - - - - X X
Old Red Sandstone 1- - - - X X

Voleanic rock (probably .t’.i.rchu:au} |

b i A

Liassic

Triassic - -

P
|
x
x

®x Oeeur ab surface.! % x I'roved by boring, but not exposed.

PaYsIcAL FEATURES.

With regard to the main features we have six belts of alternat-
ing vale and upland trending from south-west to north-east.

Welland Valley.

The Lias vale, traversed in part by the Warwickshire Avon,
::md more extensively along the county boundary of Northamp-
tonshire, by the Welland.



TABLE OF FORMATIOXNS. 3

Northampton Uplands.
2. A broad belt of uplands formed by the Lower Oolitic series

which extends from Brackley to the north-eastern part of North-
amptonshire between Stamford and Putcrbumug}gjl. This upland
region is divided by valleys eut down to the Lias by the head
waters of the Great Ouse, and by the Nene and its tributaries, as
at Toweester, Northampton, Wellingborough and Kettering.
Thus dissected it includes many large outlying masses, together
with smaller outliers as at Daventry, Naseby, &e. Oxford clay
extends on to the plateau west of Oundle, and Boulder clay and
other Drift deposits conceal the Jurassic formations in many
tracts,

Bordering the Lias vale the searp of Lower Oolites rises from
225 feet in Burghley Park, south of Stamford, to 375 feet at
Gretton, 425 at Rockingham, and about 470 near Desborough.
To the south and south-west the ground rises to a height of 424
feet at Rothwell, B0OO at Great Oxendon, 612 at Naseby, and 661
at Cold Ashby., To the east of the above localities, more
especially along the borders of the Nene Valley below Welling-
borough, the heights decrease to about 260 feet, as at Finedon,
Benefield and King's Clitfe. To the south of the Nene there
are elevations of 475 feet at Brackley, 521 at Whittlebury, and
333 at Yardley Hastings.

Between Peterborough and Stamford there is evidence of
considerable disturbance, a line of fault extending from Paston
north of Peterborough to the Welland valley south of Stamford.
On the northern side of the fault the strata are bent into an
anticline, itself dislocated by faults, and the outerop of Oxford
clay is shifted westwards so that at Barnack the Oxford clay on
the north, or downthrow side, is brought against the Upper Lias ;
the displacement amounting to about 200 feet.

The effects of the anticline are seen on the southern side of the
fault along the Nene valley where the Upper Lias, which under-
lies the Alluvium as far as the neighbourhood of Oundle, is
exposed also on the borders of the valley in limited tracts both
north and south of that town,

The eftects of minor faults and undulations, which have led to
inlying exposures of Upper Lias, are seen in the neighbourhood
of Corby, Stanion, Great and Little Oakley, and Brigstock, as
shown on the Geological Survey map prepared by Prof J. W
Judd.

Vile of Bedford,

3. The Vale of Bedford, for the most part a broad undulating
tract of Oxford clay, extends from Aspley Guise and Cranfield
to Katon Socon m‘u{ Tillbrook, and onwards along the borders
of the Nene Valley.

An inlying tract of Lower Oolite oceurs along the Ouse Valley
from Bedford to Sharnbrook and Harrold, due to a centle
undulating anticline. :

The vale is covered with a good deal of Alluvium, Valley
Gravel, and Boulder Clay. The Elsl,-muned oceurs on the higher

10563, A2



4 GEOLOGY OF BEDFORD AND NORTHAMPTON,

grounds, which rise in places to 300 feet : the Valley G
borders the Ouse and thePIve]. s

Wobwrn Hills,

4. The uplands of Lower Greensand which extend from
Leighton Buzzard and Woburn through Ampthill to Sandy and
Potton, are capped here and there by Boulder Clay. ‘

The Woburn Hills rise to about. 400 feet at Woburn, and to
300 at Ampthill.

Barton Valley.

5. This clay vale, formed by Gault, Chalk Marl, and Boulder
Clay, extends from Billington near Leighton Buzzard, to Barton-
in-the-Clay and Wrestlingworth.

Dunstable and Luton Downs.

6. The chalk range of the Chiltern Hills, or that extension of
them known as the Dunstable and Luton Downs, rises Lo 782
i'Lﬂet south-west of Dunstable, and to more than 600 feet north of

uton. .

GEOLOGICAL FORMATIONS.
Pre-Triassie.

There is no need to refer here in detail to the older rocks that
have been proved in the dﬂel) borings at Gayton, Kingsthorpe,
Northampton, and Orton. Particulars of the rocks have been
given in the records of the borings.

Tirias.

Referring to Northamptonshire, Mr. Beeby Thompson states
hat the greatest thickness of Triassic rocks was encountered at
Kingsthorpe; and if we include the lower conglomerate as of
Triassie age (see section of Kingsthorpe shaft), and exclude the
upper conglomerate as probably of Rhetic age, the thickness is
87 feet, made up of Red Sandstone 60 feet, Red Marl 12 feet,
and Conglomerate 15 feet. It may be actually a little more
than 87 feet thick, as the lower Conglomerate was not pierced.
He has also remarked that “ The Trias furnishes the deepest
source of water so far tapped within the county. The water is
very salt, containing from 1,200 to 1,500 £rains gf solid matter
per gallon, also it is very moderate in quantity, 100,000 to
200,000 gallons per day from a single well or boring. The water
rises 535 feet from a depth of 436 feet below sea-level, taking an
average of the four places where it has been encountered.™

LIASSIC.
Lower Lias.

The Lower Lias is exposed over a small area along the north-
western borders of Northamptonshire, It comprises two sub-
divisions, the npper of which is mostly clay with occasional

' Viet, Hist, of Northamptonshire,” drticle “Geology,” p. 38,
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bands and nodules of limestone; the lower includes the « Blue
Lias” limestones and clays or shales, an alternating series of
comparatively thin bands, with at the base a mass of clays
locally as much as 60 feet thick. :

The thickness of these sub-divisions may be estimated as
follows : —

Feet.
Lower LiasClay - - - - - - about 330
Lower Lias Limestones and Clays - - about 150

about 500

The upper sub-division is not water-bearing. The lower sub-
division 1s not exposed in our district ; from 1t limited supplies
of water are obtained in other regions generally near the outerop.

Mr. Thompson observes that the actual total thickness of the
Lower Lias in Northamptonshire is not known with certainty,
becanse the junction of the zone of Ammonites margaritatus
(base of hIiddlc Lias) with that of Ammonites eapricornus has
not been determined in any of the deep borings. He adds that
within the county of Northampton where borings have been
made, the limestone-beds of the lower part of the Lower Lias
are not .such a conspicuous feature as they are about Rughy,
and no water is yielded by any part of the Lower Lias.

Middle Lias.
By B. Tnompson.

The Middle Lias of Northamptonshire is about 100 feet thick,
and may be divided into three main portions :—

1. The Marlstone or Middle Lias rock-bed. A calcareous,
or sandy, or ferrnginous bed. The zone is represented

Ammonites
EEE':;‘?:;:'” by two or more thin hard beds with intervening clays
in some places.

Upper 2. Alternating thin hard and thicker soft beds ; micaceous
Awnemonites sandstones, or marlstones, and micaceous sandy clays,
um.r;;ummms with a rwa']l marked mottled rock-bed at the base

Zone containing pebbles and rolled fossils.
Lower dn.

3. Calcareous, sandy, micaceous elays with hard beds at

’Eg‘ggﬂ ‘;:rjff intervals, and a well marked pebble bed at the base
ila e containing rolled fossils,

The two upper divisions, which together are only 21 feet thick
at Northampton, are about 40 feet thick in the western parts of
the county, and constitute the most important part of the
Middle Lias from the point of view of water-supply.

Water :;?pl'y from the Middle Lias of Northamptonshire is a
complicated problem.

The so-called Marlstone, or rock-bed, the uppermost bed of the
Middle Lias, is the most reliable source of water over a large
area, but in certain directions it fails. Where it fails lower hard
rocks may take its place in yielding water, but in an untried area
there is no certainty that they will,

Actually five distinct horizons, at least, in the Middle Lias
yield water, but not more than four have been detected in any
one locality.



[ GEOLOGY OF REDFORD AND NORTHAMPTON,

For instance, in the western parts of the county, at and
around Badby, there appears to be clear evidence, derived from
springs mostly, that four water horizons oceur, separated by the
intervals 39, 29, and 25 feet respectively. The top one is the
Marlstone or rock-bed supply, the bottom one—a very good
one here—the base of the Middle Lins, the total thickness of
the Middle Lias indicated being 93 feet or a little more. Work-
ing eastward, at Little Everdon the three upper springs appear to
be about 42 and 28 feet apart ; at Weedon intervals of 39, 29, and
25 feet are indicated by the four springs, the same as at Badby ;
at Floore 34, 16, and 30 feet are the intervals indicated by springs ;
and at Upper Heyford the three upper ones appear to be 37 and

4 feet apart ! Singularly, some of the “’Lﬁ about Floore
(ef. Floore and Floore Hill) in the making lost their water at
successive hard porous beds until the bottom one, or at least a
low one, was reached.

In Northampton, north of the Nene Fault, deep wells derive
their water from the Marlstone; on the south side of the fault,
either from Marlstone or from the mottled rock at base of No. 2
(¢f. Northampton wells), which rock is probably the second
water-source in all the examples given above, though the space
interval is less at Northampton than further westward.

In other parts of the county of Northampton where the
rock-bed of the Middle Lias is generally or sporadically absent,
or feebly represented, the hard bed next below, some 9 or 10 feet
only, tends to emulate the water-bearing functions of the rock-
bemfpmpm {¢f. Brington, L:::ug Buckby, Teeton and Hollowell),
thus giving a fifth spring. This, however, cannot be relied upon
where the rock-bed fails, as absence of water at the Orton boring,
and the failures at Desborough, Burton Latimer, and Wymington
testify.

In those places or directions where four ﬂgl‘in s can be
detected there is little doubt that the whole Middle Lias is
essentially porous to the extent that it can, slowly, both take and
vield water.

The Marlstone “supplied Northampton with water, by an
artesian well, for forty years; it has been tapped as far eastward
as Kettering and Finucfun, but all borings into it southward and
eastward of the Nene have been failures.”

Reservoirs for the supply of canals are situated at Byfield,
Braunston, Daventry, Weh’unl and Naseby ; these are fed chiefly
by the Marlstone or other beds of Middle Lias, though Drit
beds contribute.

Upper Lius.
By B. ThHoMPsON.

This formation consists mainly of clay or shale with'numerous
isolated nodules or cement stones, or bands of such nodules. In

! The variation in space interval between the springs may be partly due
to the direction and distance apart of the springs, no allowance for dip
having been made, and the levels were taken with a barometer.

* Thompson, * Viet. Hist. of Northamptonshire,” dvticle “tealogy,” p. 38.



NORTHAMPTON BEDS, T

the lower 6 to 12 feet are usually found three thin beds of
argillaceons limestone containing numerous fossils, the two upper
ones often abound in ammonites and in consequence are described
as Cephalopoda beds, with Ammonites communis above, and
Am. serpentinus below; the lowest one may be embedded in
thinly laminated shale (paper-shale), or it may be joined on to the
Middle Lias rock-bed forming with it, and mostly with an mter-
mediate hard marl known as the Transition-bed, one block of
stone. This lowest hard bed of the Upper Lias is known as the Fish-
bed, because of the abundance of fish fragments in it. The two
upper hard beds may be from 6 inches to 18 inches in thickness, the
intervening cln{-bﬂ:fs being from 2 to 6 feet in thickness, There
is probably no bed in the whole of the Lias—Upper, Middle or
Lower—so persistent in oceurrence, in lithological character, and
in fossil contents, over Northamptonshire, as the top one of the
three beds referred to above—the top bed or Cephalopoda bed of
the Communis zone of the various sections of wells.

The thickness of the Upper Lias may be put at 180 to 190 feet
around Northampton, 140 feet in the south-westerly parts of the
county(cf. Wappenham), perhaps only 109 feet at Brackley,210 feet
OT More 1n n-:-rt-Eerlj,r parts {{i!{. ﬁeshumugh} ; and reduced probably
to about 85 feet in the north-east, towards Peterborough (¢f. New
England). In Bedfordshire itis between 60 and 70 feet thick,

s to water—no portion of the Upper Lias is used as a
permanent source ot water so far as the writer knows. The
(ephalopeda-bed referred to above, that is to say the uppermost
of the three hard beds near the base of the Upper Lias, usually
does yield water when first encountered in a well, which water
may rise to a considerable height (¢f. Finedon), but the water is
practically always bad, being loaded with salts and containing
miich ammonia, while generally the quantity of water is small.
For a possible exception and probable explanation, see Church
Brampton Lodge (p. 83).

About 13 to 15 feet down in the Upper Lias, that is below the
Junction of the Upper Lias with the Northampton sand, over
quite a large area there is an oyster-bed which yields a little
water.! It is of no practical importance for water, but furnishes
a good horizon.

INFERIOR OOLITE SERIES.
Northampton Beds,
By B. Taompsox.

The term Northampton Beds has been applied to the strata
oceurring between the Upper Estuarine beds of the Great Oolite
(or the Lincolnshire Oolite where developed) above, and the Upper
Lias below. They have however u&tlullr}-' been deseribed collect-
ively as the Northampton Sand, a term not very appropriate to the
series as a whole, i

1 #“The J_unn:’:,t-irm Beds of the Upper Lias and Inferior Oolite in I\'urt_h.a
hamptonshire,” by Beeby Thompson, Jowrnal Northamptonsh, Natural
Istary Society., vol. xi,, pp. 202, 237, 241 ; vol. xii., p. 55.




S GEOLOGY OF BEDFORD AND NORTHAMPTON.

Three main divisions are recognisable in some districts, but
mostly only two are developed. The character and maximum
thigknesses of each division are given below :—-

Maximum thiek-

ness in feet,
3. Lowkr Estuarise Beps. White, bluish, or ruddy ;

sands with argiilaceous matter or actual clays in places, E 13
and vertieal plant-markings usually present.

2. VariasrLe Beps—Calcareous or sandy beds ; some- | 30
times slaty, sometimes a ferruginons building-stone. j

1. Iroxsroxe Beps.—Rich red or brown iron ore
(limonite) ; greenor grey carbonate of iron; red mnd-t 30
stone, or calcareous beds (sometimes).

Over the greater part of Northamptonshire where iron-ore is
worked, divisions 1 and 3 only are recognisable, and the thickness
18 less than one-third of the maximum recorded for all three
divisions. The most common development would probably be
about 5 feet of white sands and 9 feet of workable ironstone.

The Variable beds are only developed to a noticeable extent
within a few miles around Northampton.

As elsewhere remarked, “ The Northampton Sand is usually
very porous throughout, and when its junction with the under-
lying impervious [Upper Lias] clay was first exposed by
denudation, in the early stages of valley formation, water would
run from it almost anywhere along that line ; but some particu-
lar places being slightly more favourable than the average for
discharging it, gradually monopolised the water from an in-
creasingly large area up to a certain limit.”!

Thus t[)istinut springs ocenr at various points along the junction
of the Northampton beds and Upper Lias,

Moreover, the Northampton Sands in certain areas as observed
by W.'T. Aveline “do not lie flat on the tops of the hills, but
cover them like a saddle, every ridge being an anticlinal axis,
and every brook running on a synclinal axis.”

This dip toward the v&llefs, though it may to some extent be
due to flexures, has been n all cases much accentuated by
downwash and undereutting of the Lias clay by springs. Indeed
the features described by Aveline are mainly due to slips and
downwash ; and the deceptive junctions caused by these pro-
cesses have suggested unconformity between the Upper Lias and
Northampton Sands, of which there is little or no evidence in
the undisturbed strata.?

As a water-bearing formation “ The Northampton Sand yields
abundance of good water from hundreds of springs and wells,
but superficiality and consequent weathering of the rock seem to
be necessities for quantity and good quality.  As a deep-seated
source of water it is decidedly a failure, for in easterly districts
wheie it has been pierced at a good depth, water is absent or

' * Viet. History of Northamptonshire,” Arficle “ Geology,” p. 31.

* Geol, parts of Northamptonshire and Warwickshire (Mem. Geol.
survey), 1861, p. 8,

* Thompson, Jowrn, Northampton Nat, Hist. Soc., ix., pp. 131, 212, and
Plate V. p. 214.



NORTHAMPTON BEDS, H,

small in quantity (Peterborough), or highly sulphurous, emitting
an offensive odour of sulphuretted hydrogen (Raunds, &e.).™

In Bedfordshire, as noted by Mr. Woodward, occasional hard
bands have been E[lﬂﬂllﬂtﬂl‘ﬂf{ in well-borings that may be
referred to the Northampton beds, but there is no mass of these
strata in the county that would yield any useful supply of
water.

The reservoir for the water-supply of Northampton, in the
valley between Teeton and Ravensthorpe, is fed by springs from
the Northampton Sands as well as by direct rainfall; and the
same remark applies to the reservoir for the water-supply of
Kettering, situated in the valleys on each side of the ridge of
land on which Thorpe Malsor stands; and to the reservoir for
the water-supply of Rushden and Higham Ferrers, situated near
to Svwell.

The water usually comes from the lowest beds only, for reasons
already given, but exceptionally the Lower Estuarine Sands
yield water (¢f. Hardwick). BT

Lincolnshire Limestone,

This division consists of oolite, compact limestone with scat-
tered crains of oolite, and of fossiliferous limestones that some-
times form layers of hard rag. The thickness of the formation
varies from a few feet to about 80 feet in north Northamptonshire,

It becomes attenuated on the borders of Huntingdonshire, at
Wansford, and east of Sutton and Castor, and is not present
below Milton Park and Peterborough.” 1t also thins out south
of Futhuringlm:,r, being absent at Oundle. At Geddington it is
but 12} feet thick, and it thins out a few miles further south near
Harrington and Maidwell. It is not present in Bedfordshire,

At the base of the Lincolnshire Limestone at Collyweston
there is locally a sandy subdivision from 2 to 18 feet thick,
which includes concretionary bands of caleiferous sandstone and
sandy limestone. These bands are sometimes fissile, and in this
condition they have been utilized for roofing purposes under the
name of Collyweston Slate, at Collyweston, Easton, and Dene
(including Kirby).

As a water-bearing formation the Lincolnshire limestone is of
great importance. Tn parts of Lincolnshire, notably at Bourn,
the Euplp I;r has been very considerable. In Northamptonshire,
north of Peterborough, good supplies have been obtained, Thus,
at Werrington an overflowing spring was tapped at a depth of
132 feet and yielded a supply of 300,000 gallons per diem.

Elsewhere in the northern part of the county the yield of
water is subject to much variation, owing in part to the variation
in thickness of the strata, and to the fact that they are much
covered by a mantle of Boulder clay. 3

[ —— S .

I “Viet. Hist. of Northamptonshire,” p. 38.
¢ Judd, Geology of Rutland, Mem. Geol. Survey, pp. 100, 143, &e.
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GREAT OOLITE SERIES.

This series is divided, in descending order, as follows : —
Great Oolite Clay.,
Great Oolite Limestone,
Upper Estuarine Series.

Upper Estuarine Series.

This series consists of blue, purple, white and variegated clays
with sandy layers, and oceasional bands of limestone, and oyster-
beds, with also pyrites, selenite, fibrous carbonate of lime or « beef,”
calcareous concretions known as “race,” and lignite. At the
base there is usually a band of nodular ironstone,

The thickness varies from about 15 to 44 feet (¢f. Brigstock).
Near Northampton and near Bedford it is about 27 feet.

Notwithstanding the variable character of this set of beds, and
the presence of thin bands of limestone at different horizons,
there is one limestone bed which is remarkably persistent over
a very large area, and which is important inasmuch as it eom-
monly yields water; this bed Mr. Beeby Thompson has named
the Upper Estuarine Limestone. (Cf. Moulton Park, Pytchley.
Wilby, t!l:c.)

(rreat Oolite Limestone

This consists of grey, white, and sometimes red or pinkish-
coloured limestone and marls where long exposed at the surface :
and of blue limestone and marls where protected by a covering
of clayey beds.

The following notes are by Mr. Beeby Thompson:—

The average thickness may be put at about 23 feet, and on the
whole it shows comparatively iittle variation in thickness and
general character over the area embraced by this memoir,

Where superficial it is not a very good water-hearing bed (there
are exceptions), its capacity for water being ﬂs:-mut.i;ﬁly that of
its numerous fissures, so that it is liable to give most abundant
springs for a short period after rain, that is to say it quickly runs
itself dry (¢f. Abington). When deep-seated the above-named
objection does not apply, but then the rock is likely to be much
less fissured and so the amount of water available is more limited.

Its capacity to store and yield water is also at times somewhat
interfered with by marly or argillaceous horizontal partings, and
so water may be found at more than one horizon in the same

limestone series, as at Great Doddington and Wollaston,
B.T.

The Holy Wells at Oundle and Barnwell St. Andrews derive
their waters from the Great Oolite Limestone.

Along the borders of the Ouse Valley above Bedford numerous
springs issue from the Great Oolite, and considerable quantities
of water have been obtained from the formation in the town and
neighbourhood.



GREAT OOLITE SERIES—KIMERIDGE CLAY. Ll
Grreal Oolite Clay.

This sub-division comprises variegated, blue, green, yellow,
purple and black clays, with irregular sandy, ferruginous and
shelly bands, and occasionally a bed of limestone lli:ie Forest
Marble. Selenite, layers of ““beef,” nodules of “ race” and ironstone,
and lignite are met with. Often a layer of iroustone nodules
oceurs at the base. :

In thickness the Great Oolite Clay varies from a few feet in
Bedfordshire to 10 or 20 feet in Northamptonshire.

Cornbrash.

This formation consists of pale grey and bluish-grey limestone
and marl, The stone is sometimes sandy and fissile. Lts average
thickness is about 5 feet in Northamptonshire, although it
attains to 15 feet at Peterborough. In the neighbourhood of
Bedford it is but a foot or two. Where of sufficient thickness it
has sometimes yielded limited supplies of good water.

Owxford Clay and Kelluways Beds,

The Oxford Clay consists of a mass of grey and greenish elays
and shales with large cement-stones or septaria, selenite, pyrites,
and lignite. Oceasional bands of limestone are met with in the
higher portions of the formation. The Oxford Clay merges
downwards into the Kellaways Beds which comprise alternations
of sandy clay, sandstone and sand, and usually thrk arey clay 10
or 12 feet thick at the base. The sands are sometimes cemented
by calcite into hard spheroidal “doggers.” The thickness of
this subdivision varies from about 10 to 50 feet ; and that of
the Oxford Clay is from 400 to 500 feet.

The Kellaways Beds yield water, but not as a rule of good
quality. It is particularly saline in the area to the south and
south-west of Bedford, where the strata are no doubt su plied to
a large extent, through the gravel, with water from Llhe Ouse
ralley.

:l-‘m?:ﬁ“ﬂ Clay.

The Ampthill Clay which represents the Corallian limestones,
sands and caleareous grit of other parts of England, consists of
grey marly shale and stiff clay with selenite, calcareous nodules,
and occasional bands of limestone. 'The formation is from 40 to
60 feet thick. It is not to be regarded as water-bearing, although
limited supplies for a cottage might locally be obtained in the
basement stone-bed, which at Ampthill is between 4 and 5 feet
thick. The formation is for the most part concealed beneath
Cretaceous strata; and may occur directly below them, from
Leighton Buzzard to Ampthill and Biggleswade,

Kimeridge Clay.

This formation consists for the most part of black elay or shale
with occasional nodules and thin bands of limestone, .-mtf septaria,
Selenite oceurs, and in places the shales are Lituminous,  Black
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phosphatic nodules are usually met with at the base. The fossil
shells which oceur abundantly are sometimes iridescent, and
often their compressed forms are conspicuously white.

The full thickness of the Kimeridge Clay in Midland regions
is about 100 feet, but the formation is only present to a very
limited extent in our district, near Ampthill in Bedfordshire,
and to a thickness estimated at 10 feet.

CRETACEQOUS.
Lower Greensand,

This formation, represented by the Woburn Sands, comprises a
series of sands of various colours and degrees of coarseness, pass-
ing in places into sandstone, with oceasional bands of clay, Fuller's
earth, and also phosphatic nodules and pebbles as at Potton.
The sandstone is sometimes a hard red rock (“ carstone ) as near
Sandy. Occasionally, as near Woburn, it is a hard green sand-
stone.

The thickness near Leighton Buzzard and Woburn is from
about 170 to 280 feet.

Mr. A. C. G. Cameron has remarked that—

“ At Woburn, Beds, the Fuller's earth is obtained by digging eylindrical
holes or wells, as they are called, in the Greensand, until this marl is reachesd.
Sometimes there is water, oftener not ; but when there is, it is the finest
and sweetest in the country, very clear, never failing, but not very abund-
ant. So good is it that those domestie wells deriving their supply from
some other source than the Fuller's earth, are treated to it, from time to
time artificially, by having masses of it placed in them.™

The following notes are by Mr. A. J. Jukes-Browne:—

Wherever the Woburn sands come to the surface or are over-
lain by Drift deposits a good supply of pure soft water is generally
to be found by sinking an ordinary well. Sometimes, however,
the water contains iron in solution and occasionally it is strongly
chalybeate. The water found near the base of the sands at
Heath, Woburn, Aspley Guise and Ampthill is singularly pure
and free from iron. According to information obtained by Mr.
A. C. G. Cameron from Dr. Garrett, out of samples from 21
wells in Ampthill only one contained iron and that only to the
extent of one twentieth of a grain in the gallon. One at Mrs,
Eagles, described as “supposed chalybeate,” contained no iron,
but the water was quite unfit to drink on account of contamina-
tion from the surroundings. The well at Houghton House (in
ruins) contains more carbonate of lime than is found in other
wells near Ampthill. :

Water from wells at Heath only contains from 12 to 15 grains
of solid matter per gallon, and a very small quantity of Chlorine.
Well water at Leighton Buzzard is much less pure, c-:mtainiu%
from 50 to 73 grains of solids per gallon and sometimes as much
as 138 of Chlorine (see Lewis' Gcrﬁﬂg}r of Leighton Buzzard).

A strongly chalybeate water issues from springs on Flitwick
Moor, in the valley of the Flit, about a mile from Flitwick Station
on the Midland Railway (see p. 47.)

' Gleol. Mag. 1885, pp. 91, 190,
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Water from the Lower Greensand is also obtained in the area
which lies to the south of its outerop hy boring through the
Gault and in some cases through the quper Grreensand and
Chalk Marl also. Water has been obtained from this source at
many places near Tring, as for instance at Cheddington and at
Ivinghoe in Buckinghamshire, and at several places along the
course of the Grand Junction Canal.

In all such eases the water rises to a high level in the bore,
and in the lower parts of the Gault plain it often overflows.

As remarked by Prof. E. J. Chapman in 1852, “ In this valley,
within an area of about ten square miles, from one to two
hundred borings have been executed ; and in a great number of
instances the bore-holes produce an overflowing stream.”

Silsoe, Barton-in-the-Clay, and other villages derive their water
supply from this source, the water generally having a temperature
of 51° F. and sometimes being slightly chalybeate.!

Wherever the coprolite beds in the Gault or at the base of
the Chalk Marl have been worked, water for washing the
nodules has been obtained on the spot by boring tl]]‘ﬂllﬁ?l the
Gault to the Lower Greensand. A.J. J B

(yault,

This formation consists of dark grey elay and marl, with phos-
{)lmtic nodules usually at or near the base, and also at other
wrizons. The lower portion is somewhat sandy near the base,
but in mass it is more distinctly argillaceous, and less ealeareous
than the upper portion, which is lighter in tint.

The thickness of the Gault is from 150 to 300 feet. It is
thicker in the south; thinner in the east. When Chalk Marl
rests directly on the Gault, as between Barton and Shillington,
there is a marked helt of clayey ground. |

Upper Greensand.

The Upper Greensand is represented over a small area near
Eaton Bray and Totternhoe, by about 20 feet of yellowish-grey
micaceous sand and dark green glauconitic sand. This passes

up into l;l}e Chalk Marl. The strata yield water, but the for-
mation is in this respect of limited local importance.

CHALK.
Lower Chall.

r - &

I'he Lower Chalk near Dunstable is estimated by Mr. Jukes-
Browne to be about 200 feet thick. It comprises the following
sub-divisions :— 3

l( M,u;l,, with courses of hard white chalk (BeLemxite Beps) 3 to
| 4 feet,
| Brocky Wairk UnaLK passing down into pale grey chalk, with,
__in places, brown and green-coated nodules ; about 60 to 80 feet.
ToTTERNHOE STONE, a massive bedded ealeareous sandy stone,
with green-coated phosphatic nodules at base ; 20 to 22 feet,
CHALE Magy, grey marl, with occasional hard caleareous nodules
and pyrites ; and, at the hase; greenish-grey sandy marl, with
Vot pl_:rﬁphutm nodules, CoLoritic MARL ; 70 to 80 feet.

! See Chapman in Phil. Mag. ser. 2, vol. iv., 1852, p. 102,

Lower
Chalk,
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The Totternhoe Stone is a water-bearing stratum, and many
springs issue from it, as subsequently noted,

During the exeavation of the extensive cutting at Chalton,
north of Dunstable, the flow of water from the !L}wur Chalk
was “so copious that, in driving a heading into the escarpment,
the workmen had to wear miners’ costume, as their clothing was
in a state of constant saturation,” :

Aaddle Chalk.

This sub-division consists of hard white chalk and nodular
chalk, with thin layers of marl ; and with scattered flints in the
upper part. At the base there are bands of very hard nodular
chalk, known as the MeELroury Rock, about 9 feet thick. The
full thickness of the Middle Chalk is about 220 feet,

“ Many springs formerly existed at the junction of the Lower
with the Middle Chalk at’ Houghton Regis, Leagrave, Limbury,
unil liisE?t, but they are now greatly reduced in number and
volume,”

Upper Chall.

The Upper Chalk consists of chalk with bands of flint-nodules.
The full thickness is about 200 feet, but nowhere in the county of
Bedfordshire is more than half this amount present.

The CuavLk Rock at the base consists of hard eream-coloured
limestones with softer bands, and is from 10 to 15 feet thick.
It contains hard green-coated nodules.

Water supply from the Chall:®
By A. J. Jukes-BrowNE.

In this area there are two principal water-bearing horizons in
the Chalk, and outside the Chalk escarpment, that is to say
north of and below the outerop of the Chalk Rock, wells nsually
have to be sunk down to the level of one of these water-bearing
beds. These beds are the Totternhoe Stone and the Melbourn
Rock.

The reason of this is that both these stone-beds are underlain
by impervious marls, the Totternhoe Stone by the Chalk Marl
and the Melbourn Rock by the marls of the detinocamar plenus
zone (Belemnite Beds). Strong springs are thrown out at
intervals along the line of outcrop of both these beds.

The water which falls on the watershed of the Chalk and sinks
into the ground, percolates downward till it reaches the base of the
Middle Chalk, or rather till it reaches the subterranean reservoir,
whose floor is the upper Belemnite Marl ; some of it then flows

—r

' J. Hopkinson and J. Saunders, Adsticle “ Geology,”in * Viet. Hist. of
Bedfordshire,” 1604, p. 17.

* J. Hopkinson and J, Saunders, diticle © (feology,” in “ Viet. Hist. of
Bedfordshire,” i, p. 19.

* See also Jukes-Browne, “ Cretaceous Rocks of Britain,” vol. ii, pp. 184
462 ; and vol, iii, pp. 223, 425, &e,
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southward, and some northward. That flowing northward is
ultimately thrown out at the outcrop of the Melbourn Roek.
A small quantity may find its way through the Belemnite Marls
into the Lower Chalk, but the volume of water jnhr_mvn oul tymu
the springs in the Totternhoe Stone must be principally derived
from the rain absorbed by the basset-surface of the Lower
Chalk between the outcrops of the Melbourn Rock and the
Totternhoe Stone. _

The greater part of the water which falls on the high water-
sheds south and south-east of the Chalk escarpment passes south-
ward, and sinking into the Chalk saturates portions of the
Middle and Upper stages of the Chalk. The surface of this
saturated portion of the Chalk is called the “saturation level”
but it is not a horizontal plane, neither is its height or level at one

lace constant all the year round. ' )

The saturation plane slopes to the south-east with the dip ot
the strata, but at a much less inclination than this dip. Its
slope is also less than that of the valleys which drain the country,
so that it often happens that the slope of the valley intersects
the plane of saturation, and water issues at the surface in the
form of springs.

The variations in the level of the saturation plane depend on
those of the rainfall. After wet seasons, or periods of heavy
rainfall, the saturation plane gradually rises and springs appear
at higher levels, that is higher up the valleys than usual. Jlj‘ﬁesc
form the nailbournes or winterbournes which oceur occasionally
in all Chalk tracts, and only flow for a limited period of time.

The upper portions of all the valleys, which commence at or
near the Chalk escarpment, are dry in ordinary seasons, but
there is always a place at which water constantly issues for many
months in such seasons, the springs only running dry in the
summer, or in times of drought. This place 15 generally indi-
cated on the Geological Survey map as the point where alluvium
first oceurs in any wtllf?f, and it 1s generally regarded as the
source of the stream in that valley, A JJ B

With regard to the absorbent power of Chalk Prof E. J.
Chapman ascertained that Chalk from Luton absorbed water to
the extent of 1494 per cent. The mean of results of experiments
on Chalk from several localities “ gives 16:83 for the amount of
water absorbed by 100 parts of Chalk, corresponding to rather
more than 2} gallons per cubic foot, or to very nearly 215
millions of gallons per square mile of one yard in thickness,™

EOCENE.
Reading Beds.

This formation is represented only by outliers of mottled clay
loam and sand, about 10 feet in thickness, in southern Bedford-
shire, at Caddington, Kensworth, Studham and Ringsall.

.

Y Phil. Mag., ser. 4., vol. vi, 1853, p. 118,
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PLEISTOCENE AND RECENT.
Clay with Flints.

This term has been u.pft:;liml to a mixed accumulation on the
Chalk tracts, of reddish-brown elay with unrolled flints, com-
mingled with sand, pebbly gravel, &e.

The true “ clay with flints " is a residual product, a thin layer
of reddish-brown ferruginous elay with unworn flints that lines the
irregular cavities or pipes in the Chalk due to the dissolution of
the limestone. Intermingled in these pipes is much Eocene
débris, clays, sands and pebble-beds belonging to the Reading
Beds, together with Glacial Drift.  Much of the Eocene material
may have been reconstructed during the Glacial period, and was
then incorporated with the Drift.

The thickness varies from a few feet to 20 feet and more,

Glacial Drift.

Under this heading are included :
Boulder Cla
Glacial sﬂnd}: gravel, and loam.

The Boulder Clay is for the most part a stiff bluish-grey
clay with much chalk and many flints, unworn or broken and

rtially worn, some subangular, and others in the form of flint-
pebbles : the fragments of hard chalk are much glaciated. This
18 also the case with erratic blocks of other hard limestones.
The Boulder Clay in fact contains many fragments and boulders
derived from stratified and igneous rocks from a distance, and
oceasionally large tl'ﬂl‘lﬁpﬂl‘tﬂlT masses of strata, as near Biggles-
wade (p. 39). In thickness this Drift varies from a foot or two
te more than 100 feet.

Locally beds of sand and gravel are intercalated in the Boulder
Clay, and they may yield limited supplies of water suitable for
cottages. Flsewhere ponds have in some cases furnished the
prineipal sources of supply, especially where Boulder Clay rests
on Oxford Clay.

(Glacial sand and gravel oceur below much of the Boulder
Clay and may be present to a thickness of from 20 to 40 feet.

Loam or "Il;rickmrth occurs on the Chalk uplands as at
Caddington.

In some parts of the Eastern counties in the area covered by
Boulder Clay, deep valleys filled with Drift have been proved by
well-borings, thereby upsetting calenlations with regavd to water

ﬂlll{Fl}'. _ :

Mr. Beeby Thompson has pointed out that “ A buried wvalley
near Northampton extends fromn the Wellingborough Road to the
Billing Road, under Abington Abbey, and evidently debouched
into the Nene. The trough is some Z00 yards wide, depth
unknown, and is filled with a jumble of materials not greatly
water-worn, none being older than the Northampton
Sand.  On the Wellingborough Road Great Oolite limestone
largely ]}r{:p(rmierutes; on the Billing Road there is more clay, and
Kimeridge Clay fossils are rather abundant,



GLACIAT, AND VALLEY DRIFT, 17

“ At Furtho, towards Stony Stratford, an old valley of the
Ouse has in its midst Boulder Clay to a thickness of 100 feet or
more (?) which the small post-glacial streams have not been able
to remove " ! (¢f. Passenham).

Valley Drift.

This includes the older deposits of river gravel and occasionally
of loam. The gravel issometimes cemented into a conglomerate.
The deposits attain in places a thickness of 30 or 35 feet, but are
nsually much less, E&ueh of the gravel contains pebbles of
limestone, and the water yielded is somewhat hard. In Northamp-
tonshire, according to Mr. B. Thompson, “The River Gravel holds
a vast quantity of water, and but for its usually polluted
condition, partly because stagnant as an underground lake, and
partly from particular pollution from various sewage farms alon
the Nene Valley, would be a valuable source of water.”* {cﬁ
Raunds Well.)

In the areas of Fenland there is also some estuarine and
marine gravel,

Under the heading of Alluvium are included the later valley
deposits which form the tlat ground bordering the rivers and
extend over wider areas in the Bedford Level. They include
clay, sandy clay, silt, gravel, and peat, usually not more than 10 or
15 feet thick in the areas under consideration.

In the Fenland area some of the ground is below highwater-
mark.

Mr. Cameron remarks that large expanses of Alluvium below
Bedford are for the most part under water during the winter
season. Considerable floods also oceur from time to time along
the Ouse above Bedford. At Oakley Bridge there is a food-
mark 6 feet above the floor of the bridge ; date November, 1823,
The ordinary smnmer flow of the river is nearly 20 feet below
this mark. The Nene Valley is similarly subject to floods,

With regard to the agricultural characters of the two counties,
the following Statistics taken from the Returns of the Board of
Agriculture and Fisheries (vol. xlii, 1907, part 1, pp. 26, 34) may
prove usetul :—

e

— Bedford. Northampton.
Total Area - - - - 301,829 acres. 636,123 acres,
1906, 1907, 1906, 1907,
Total Acreage under Crops and
Grass - - - - - |236680 256,305 | 560,656 560,342
Arable Land - - - - | 147,500 147,867 | 192,530 192,655
Permanent Grass - - - | 100,180 108,438 | 368127 367,687

! Jowirn, Novthaipt. .‘T"'*."' Hast, Soc., vol, ix, P 47, 1896 ; and * Viet,
Hist. of Northamptonshire,” Awrtiele * Geology,” p. 28,
* ¥ Viet. Hist, of Northamptonshire,” drticles © (l.‘esr;{wa," p. 38,
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THE RAINFALL OF BEDFORDSHIRE AND
NORTHAMPTONSHIRE.

By Huen Ropert M, D.Se, LLD.

(Director of the British Rainfall Organization),

1. BEDFORDSHIRE.

The accompanying map represents the distribution of average
annual rainfall in Bedfordshire for the period of thirty-five years
1868-1902, that period being selected for the sake of uniformity
with the rainfall maps accompanying earlier Water Supply
memoirs. It affords a very close approximation to the average
rainfall for a much longer period and for all practical purposes
may be accepted as the true average.

The data were collected by the late Mr. G. J. Symons and his
successors in the direction of the British Rainfall Organization ;
they are the result of voluntary observations made by a large
number of private observers who forwarded the data for
publication in the annual volumes of “ British Rainfall.” Every
record was examined eritically and compared with records
from surrounding stations before it was published, and any
doubtful point was referred to the observer so that any mistakes
which had been made were in most instances detected and
rectified.

Many of the records were of short duration, and only a few ex-
tended through the whole period for which the averages are calen-
lated. By taking advantage of the long continuons records in, or
on the borders of, the county it was easy to correct the shorter
records to the value they would have shown had they extended
over the whole period. To facilitate this the rainfall of each
year in each long record was calenlated as a percentage of the
average of the whole period. The mean of any number of years
corresponding to the duration of a short record thus gives the

wercentage which the arithmetical mean of the annual rainfalls
}nr the short period forms of the 35 years average. As the ratios
differed somewhat in the case of the long records in different
parts of the district four groups were formed, each the mean of
two stations in or on the border of Bedfordshire, and one or
another of these was used aceording to the position of the station
vielding a short record which it was desired to correct to the true
Nverawe,
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Table I. gives the four grouped ratios and in the last eolumn

a cumhineﬂgmtiﬂ which may be taken as affording the nearest
ssible approach to the fluctuations of rainfall over the whole of
edfordshire from year to year.

This column shows that for Bedfordshire the wettest year in the
thirty-five was 1875, with an excess of 29 per cent., though 1872,
which was the wettest year of the nineteenth century in most
parts of the British Isles, showed an excess of 28 per cent., which
is a difference of no importance. It is worthy of notice, however,
that in 1903, outside the period for which the average is caleu-
lated, the percentage of the average rainfall 1868-1902 was 136,
thus showing an excess of 36 per cent. and making 1903 the
wettest year on record for Bedfordshire. The driest year was
1870, when the rainfall was 73 per cent. of the average—i.e., a
deficiency of 27 per cent.; but 1837, which was the driest year on
record in most parts of the British Isles, was practically equal,
with a percentage of 74, corresponding to a deficiency of 26 per
cent.  The average of the three driest consecutive years was on
two oceasions 87 per cent. of the average; these were the years
1869-71 and 1900-02. On both occasions, it may be noted, the
three driest years were followed by one of the wettest. With the
exception of 1884, which was very dry, the twelve years 1875-
1886 all had rainfall above the average, and with the exception
of 1894, 1896 and 1900, which were at or within 5 per cent of the
average, the eleven years 1892-1902 were all below the average.
The greatest contrast is to be found between the mean of the
nine consecutive wet years 1875-1883, which was 118 per cent.
of the average, and the mean of the eight consecutive years
1895-1902, which was only 91 per eent of the average.

The figures from which the rainfall map has been compiled
were derived from thirty-eight stations in Bedfordshire the record
of each of which, whatever its length, was reduced to the average
for thirty-five years and also corrected when necessary for the
height of the rain gauge above ground. The last correction was
fortunately required in very few instances, as nearly all the
gauges were placed at the standard height of 1 foot above the
cround ; the correction when applied amounts to an addition of
I per cent. to the recorded total for every additional foot of
height. !

The stations at which rainfall was observed were not distri-
buted uniformly over the county; but considering the purely
voluntary character of the work it is remarkable to find how
nearly regular the distribution is, and the neighbouring counties
suppliel additional data which were found very useful. The
range of average annual rainfall was sufficient to allow isohyetal
lines (i.e, lines of equal rainfall) to be drawn only for 275, 250
and 225 inches, and the smallness of this range makes it the
less easy to draw the lines with confidenee as to minor inflections,
The map is, however, as accurate as the data and its scale
permit and it may be relied upon for all practical purposes
involving rainfall.

10563, e
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The following Table shows the area oceupied h each zone of
2} inches of rainfall, with the general rainfall of the respective
ZONES :—

i i Per cent. of | General Rain-
Zone. | Square Miles, ‘ Motal Avaar |- fall efiZone;
|
Below 225 in. - S l G55 138 2180
22 5-250 111 - - - GG AR 2390
g50-278in, - - - 890 188 25'85
Above 275 in, - . . | 540 116 27'75
Total .« - =| 4730 1000 =

From these values the general average rainfall of the whole
county is deduced as 24'43 in,, or to the nearest quarter-inch 243
inches; and ap]{?l}'inﬂ the mean ratios for various years an
groups of years rom Table I we get :—

1868-1902  Average General Rainfall of Bedfordshire - - 2443in.
1903 Maximum General Rainfall of Bedfordshire - - 3322 in.
1870 Minimum General Rainfall of Bedfordshire - - 1783 in.

%ggg'_{g;é }Drieat three years General Rainfall of Bedfordshire 2125 in,

Except for the general fall of the land from south-west to
north-east, from the slopes of the Chalk Hills to the valley of the
Ouse, the configuration of Bedfordshire does not show any feature
sufficiently weﬁ marked to exercise a powerful influence on the
distribution of rainfall, though there is no doubt that a closer
network of observing stations would bring out numerous
coincidences between the form and height of land and the
distribution ofaverage rainfall, thereby enriching thedetail of the
isohyetal lines. As tdrawn, however, they clearly show the
highest rainfall on the high land of the Chalk in the neighbour-
hood of Dunstable in the south-west, and the lowest rainfall in the
low flat valley of the Ouse below Bedford in the nerth-east. The
small area with more than 25 inches shown in the north, near
Souldrop, has probably a fall very little above the limit which
allowed the line to be drawn. Sumilarly, the narrow tongue of
low rainfall south of Shefford is searcely drier that the limiting
line of 22°5in. Taken as a whole Bedfordshire has a remarkably
uniform rainfall, and the difference between dryness and
moisture in the land depends far more on the variations in the
permeability of the soil than on difference in local rainfall,

The somewhat unusual differences in the relative dryness
or wetness of the same year in different parts of the county,
already referred to when speaking of the ratios to the long period
average, is probably to be explained by the comparative
frequency of thunderstorms, of considerable intensity but small
extent, in the summer months.

Table 1L gives particulars of the average rainfall at fourteen
stations, selected so as to give a fairly uniform representation of
all parts of the county, and Table I11. gives the monthly rainfall
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at three stations where the records are long and trustworthy.
These are given both in the form of depth of rain and percentage
of the annual fall occurring in each month, the mean of the
latter in the last column may be taken as representative of
Bedfordshire as a whole. On the average the driest month is
seen to be March, the wettest, as in almost all parts of England,
October. Next in wetness come July and August, the heavy falls
of these months being explained by the frequency of thunder-
storms.  The wettest mu:mt.lh in the whole period considered was
Oectober, 1891, when 831 in. were registered at Kensworth, and the
maximum was recorded at each of the stations examined. The
driest month was February, 1891, when no rain at all was recorded
at Aspley Guise and only a few hundredths of aninch at any
station in the county.

Tapri [.—RATIO OF EACH YEAR TO THE AVERAGE.

& == - =33 5
582 | SEpis | 552z | SuE £
o =Z= —=hE | TnLEE 222 Sz
: - & Z 2.Ed =2 g & =B
o= 1 2 A28 T8 =5 hs
= gS<™ | gEE~ =25 3%
Bl R :f'f' 2 =g o

| @ =) = | 7 | B =
1868 | 103 80 102 84 04
1869 88 103 | 101 99 08
1870 | ki 71 75 70 73
1871 84 , 50 04 , 835 89
1872 123 | 197 127 134 128
1573 02 a1 K6 82 58
1574 80 81 83 87 83
1875 119 122 136 139 129
1876 122 [ 117 123 120 123
1877 122 | 119 LIn 110 115
1578 119 102 ! 106 101 107
1879 116 121 I 118 112 117
1830 119 114 | 124 131 192
1851 105 105 | 110 12% 111
1882 11% | e I 125 137 124
1883 | 103 100 | 114 133 113
1884 82 ' 72 78 80 78
1885 114 104 111 117 111
1886 107 111 117 | 128 114
1887 73 7 74 74 74
1888 | a3 0% 08 a6 06
1889 | 106 L 109 , 03 0 102
1890 s i ilkes A2 20y | 7! i 81
1201 | 117 126 | 120 121 121
1802 0] ' 112 | 88 87 a5
1893 R8T 0 78 78 84
1594 10% 111 106 o7 105
1595 104G Lixl 04 a2 H T
1896 101 105 L0 08 101
1897 04 104) [ 102 0% 08
1898 76 . 91 . 83 . K 82
1899 06 87 ! 52 | 83 87
1900 103 04 [ 101 | 91 (L1
1901 85 83 i 83 5 84

1902 82 - L | 76 =5 : ™
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TapLk 11.—MEAN RAINFALL OF BEDFORDSHIRE,

e — —— -

| " | | .=
F = g B .
Height above. g | = t{!i % FEc
= | = AESRTE
Station 5 | 3 | Periodof |5 | 23 [33=F& E
y 2 = | Olservation. | = | e s ""% 5
= 2 | o FEr 4T P
—_ . | b -"pi'E =7 =
T E| < |[E g2
= i o - g
s T e e
Kensworth- 10 | 630 18681002 | 33

C |

Luton, Pumping
Station - . E 10 | 343 1882-1902 | 21
Leichton  DBnzzanl,
The Cedars - = 10 [ 300 158701577 5 3
Bilsoe, Wrest Park - | 10 — 1872-102 | 31 | 2422 | 239 | 239
Aspley Guise, Oak-
lands - . F
Btotfold, Three Conn-
ties Asylum - . 10 | 220 1368=1902 | 35 | 23-22 | 232 | 232
Ampthill - - - 10 |33 18771808 | 17 | 2536 | 246G | 246
Bigeleswadle, 0l
‘arden - . -
Potton, Wrestling-
worth - . 2 10 1140 1873-1902 | 30 | 23-07 22-0 | 224
Bedford, Western

10 | 432 1871-1000 | 30 | 24-10 | 236 | 230

12 a0 IS77-1902 | 26 | 2440 | 244 | 244

Street - L0 | 110 1560-1803 | 23 | 23-32 | 22-G | 226
Turvey - - -1 16 — 100 -1901 2| 2084 | 234 | 284
Tempsford Hall - 09 si 1873-18¢2 | 20 | 2372 | 228 | 928
Milton Ermest - . 50 137 1872-1902 | 25| 2373 | 239 | 2449
Sh{ﬁ;:;ﬁi;zli,ﬂnlfmrtlf :.; g] 250 1806-1905 | 10| 2255 | 252 | 25%

TapLE [II.—AVERAGE MONTHLY BAINFALL.
| st
Kensworth. Aspley Guise,
| ! {
Months. e |= B
gﬁ: Maximuin Minimum ||gE= Maximum Misimum
= 5.8 Fall. all. =t gg; Fall. Fall.
- [ & |
in. in. |year.| in. vear. in. | in. E}fenr. in. |year.

January - | 211 | 463 | 1877 i) 1880 1-78 | 374 13?‘?! 41 | 1880
Febroary- | 1:86 | 4°51 | 1900 Ak 1591 153 | 4+06 | 1900 00 | 1891
March - | 1:70 | 380 | 1806 | -44 15023 1-43 | 2-77 | 1888 -14 | 1893

April - | 181 | 519 |1878| 25| 1870 | 151 | 329 [1882| <16 |1893
May - | 200|558 |1878| a7 [[188411 185 | 4:30 ilssﬁf 32 | 1803
June - | 206 | 534 [1879) 24 | 18707 || 1-82 | 4-833 187D 34 | 1595
July - | 277 ) 686 | 1880 21 | 1885 204 | G621 (1880 -17 | 1885
Angust - | 267 | 580 [1879| -58 | 1880 | 219 406 1878 46 | 1880
September | 2°45 | G-19 | 1826 | -53 | 1808 | 222 | 550 | 1871 24 | 1900
October - | 316 | 8-31 (1891 | -84 | 1870 | 248 | 6'81 [1801 -85 | 1888
November | 275 | 575 | 1804 | -45 | 1870 234 | 413 (1894 64 | 190
December | 2448 | 585 | 1876 62 1873 207 | 5138 | 1576 58 | 1870

Year- |27°92 (34°58 |I877(19-57 | 1887 | 2347 |31'32 18756 1665 | 1870
1 |
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TapLE 11L.—AVERAGE MoNTHLY RAINFALL.— condinued,

i ] } Mean Monthly Fall
Stotfold (Three Counties Asylum). | expressed as percentages
- of Annual Mean.
= : P

Months, | = i £ | Bag | = i 3

g== Maximum Minimum O g S (B d

= EZ Fall. Fall. E |BE| 83 | 3
-~ .E : ; 77 R

in. in. | year. | in. I year. | in. in. in. in.

Janoary - | 168 | 395 | 1877 | a0 | 1ss0 [ 75| 76| 72| 74
Febrnary - 148 | 404 | 1900 03 | 1801 67| 65| 6G4) 66
March - | 143 | 300 | 1897 20 | 1803 61| 61| 62| @&l
April -, --| 1'51 | 2:8% | 1809 13 | 1802 68| G4| 65| 66
May - - | 1837 449 15806 30 1596 T2 i ! ik ! rikf |
June- - - | 183 | 425 | 1839 | 50 (fiooctll T4 | 78] 79[ 77
July - -| 291 |502| 1875 | 24| 1885 || 09| 100 99| 99
Aungnst - [ 2327 | 6:-11 1505 41 1571 HE T 0-3 | 10-2 97
September - | 210 | 591 | 1506 | 21 1808 || 88| 95| 90| Dl
October - | 232 | 6-30 | 1891 52 | 1879 11-3 | 1046 | 109 | 109
November - | 222 | 5-20 | 1804 | 48| 187l 08 | 95| 96| 96
December - | 1994 | 483 | 1876 41 | 1879 9| 88| 83| 87
Year - (2392 (3006 | 1872 158 | 1870 [ 1000 [100:0 |100°0 | 1000

2. NORTHAMPTONSHIRE.

The accompanying map represents the distribution of rain
over Northamptonshire as the average of the thirty-five years’
observations from 1868 to 1902. The data were collected for
the most part by the late Mr. G. J. Symons, who founded the
British Rainfall Organization, and they were published in
British’ Rainfull from year to year. The study of rainfall in
this county has been greatly stimulated by the efforts of the
Northamptenshire Scientific Society and Field Club; but, as in
most other parts of the country, the observations have been
made almost entirely by private individuals for various purposes,
and had it not been for the exertions of the editors of British
Rainfall many of the records would never have been preserved
or published. The number of records is smaller than eould be
wished, especially as the range of rainfall is small, and the
isohyetals cannot be drawn with the same decision or minnteness
as in a district with a greater range of rainfall or a simpler and
more accentuated configuration ; this, however, does not aftect the
aceuracy of the determination of the average rainfall.

A suflicient number of long records fortunately exists to
enable us to determine the fluetuations of rainfall from vear to
year and so to compute from the more numerous short records
the equivalent value for the full period of thirty-five years. For
this purpose the rainfall for each year at the stations with long
records was caleulated as percentages of the respective mean
values, and the ratios so obtained were averaged in three groups
representing the southern, the north-western or Rockingham
Forest, and the eastern [pau"h-; of the county. These gréulpml
ratios are given in Tuble L. together with the mean of the three
groups which may be taken as the elosest possible approximation
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to the general fluctuations of the rainfall over the county as a
whole, The first thing which strikes one in the Table is the
fact that during the earlier half of the period the rainfall was
much higher than in the later, no less than nine consecutive
vears, from 1875 to 1883, having been above the average with a
mean excess of more than 21 per cent.  In the later period
cight consceutive years, 1882 to 1899, were at or below the
average with a mean deficiency of 11 percent.  Such long spells
of wet and dry years are by no means common. The wettest
year in the record was, as in most parts of the conntry, 1872,
when the rainfall exceeded the average by 35 per cent.; but 1875
was scarcely less wet.  The year 1903, which is not included in
the period under consideration, had an excess of 24 per cent. in
N anllmn}itmmhh'e, and although the wettest on record in some
parts of England it was drier here than 1872, 1875, 1876, 1880,
or 1882,

The driest years in the thirty-five were 1870 and 1887, which
had I}:'mtimnily the same deficiency of about 29 per cent., and
the driest three conscentive years were 1892-04, when the mean
was 86 per cent. of the average, a deficiency of 14 per cent,

Altogether there were 60 records in Northamptonshire and
48 on the borders in other counties which were available for use
in constructing the mayp ; but as Northamptonshire is surrounded
on every side by other counties the rainfall of which has not
been discussed in equal detail the lines upon the map have not
been extended beyond the county.

After being reduced to the same long period the values derived
from rain gauges set more than 2 feet above the ground were
corrected to their equivalent value for a gange set at the stan-
dard height of 1 foot. The figures were then placed on a map
on the seale of 4 miles to 1 inch and isohyetals or lines of equal
rainfall drawn at intervals of 25 inches, The lowest values on
the map published herewith, which is reduced from the original
111.-11;1 were just 225 inches in the neighbourhood of Peterborough
in the extreme north-east. The highest values approach, if they
do not actually exceed, 30:0 inches on the high ground in the
west, so that the whole range of rainfall is only 7'5 inches and
the only isohyetals which play an important part are those of
250 inches and of 27°5 inches.  On account of this small range,
and because many hundred square miles have a rainfall between
245 and 255 inches, the position of the isohyetals cannot be
fixed nearly so definitely as was possible, for instance, in the map of
Kent, but they are approximate enongh for all practieal purposes,

The following Table shows the area occupied by each zone of
2} inches and the average rainfall in that zone:—

P

[ Per cont of Mean Hainfal.

Foni [ e e Miles | Total Area. | of J":“l'll‘.'.
Jelow 2570 in. - 304 ' 3002 | 24'26 in,
260 to 275 m. - - - | 307 305 2600 in,
Ahove 270 in. - - 214 aj-a 2822 1.
| — . e e e ok — S —
l'otal - - - | 1,005 | 10000 —
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NORTHAMPTONSHIRE.

From this the average value of the general rainfall of the
county is found to be 2578 inches: but as there is a slight
nncertainty as to the exact value it is better to take it merely to
the nearest quarter of an inch and call it 2575 n. ‘AP};I}-"H to
this figure some of the ratios from Table I. we get for the mean
and extreme general rainfalls the following: —

18G5-1902  Mean general rainfall for Northamptonshire - - 25775 1n.
1872 Maximum general rainfall for Northamptonshive - 34°75 n.
1870 or 1887 Minimum general rainfall for Northamptonshire - 18750 1n.
1892-94 Diviest 3 years general rainfall for Northamptonshire 2225 in.

While in its broad features the distribution of rainfall shows a
relation to configuration, being greater on the higher land and
less on the lower, the vertical relief of the county m not suth-
ciently pronounced to produce any sharp contrasts of rainfall.
The greatest difference that appears is between the valley of the
Nen, below Northampton, which has less than 25 inches of
rainfall, and in the north-east as little as 22-5 inches, and the
Oolitic hills in the south-west, west and north-west of the county,
which have more than 275 inches, and at one or two points
almost 80 inches. The inland position of Northam stonshire 1s
undoubtedly one of the canses of the comparatively uniform
distribution of rainfall, as from whatever direction a rain-
bearing wind blows it must necessarily pass over a large extent of
land, and, when blowing from the south, south-west, west and
north, over higher land than it meets with in the county itself.

A selection of the rainfall values from which the map was
compiled is given in Table IL, these being chosen so as to be
representative and uniformly distributed,

The importance of considering the distribution of rainfall in
time as well as in space is suflicient excuse for introducing Table
ITL, which gives the mean monthly rainfall for 35 vears, or nearly
so, at three r{a_prusuntn.th'ﬂ stations, and the percentage of the
year's rain which fell in each month. The average of these
percentages gives an excellent account of the average monthly
rainfall of the eounty. The wettest month is seen to be October,
with 10'6 per eent. of the annual fall, and next to it comes J uly,
with 99 per cent. This double maximumm is characteristic of
inland situations where the influence of summer thunderstorms
1s considerable. The driest month is March, with 6:0 per cent.
of the annual fall. The six months of the summer half year,
April to September, account for 505 per cent. of the anmnual
rainfall, the six months of the winter half year, October to
March, for 495 per cent. The wettest six months, July to
December, account for 572 per cent. of the annual rainfall,
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TABLE L—=RATIO OF EACH YEAR T0 THE AVERAGE.

= 22 F2E i
A - & = o f=

SR T 5 |

!
1868 102 87 ' 03
1869 102 a0 105
1870 75 69 70
1571 ai a1 0i)
1872 131 138 136
1873 90 85 90
1574 L1 | 1 79
1875 137 138 128
1876 125 ; 121 . 128
1877 117 f 108 i 112
1878 R B T S
1879 115 l 106 ' 117
1880 129 131 133
1851 114 ! 115 | 119
1882 129 131 1 134
1883 115 123 [
1854 7 51 it
1885 109 107 115
1886 117 114 123
1887 75 - 71 , 69
1488 97 9o i 93
1859 03 | 99 108
1800 . 79 | 82 800
1591 1 114 i 110 110
1502 ' 1 - 83 04
180 75 5 800 76
1564 99 i 95 M
1805 89 ! 86 r 88
15046 9% 08 ! 93
1807 0% (LT | 02
15058 82 84 i 76
1899 85 oo | 87
1900 100 116 Hi
1901 83 0y 84
1902 7 ’ 84 78

|

Mean for
Northamp-
tonshire

135

125
112
108
113
131
116G
131
122

Yif )
110
115

-

100

51

111

Il

B

LoD
sl

liid
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NORTHAMPTONSHIRE.

Station.

Brackley - - -
Whittlebury - <
Thorpe Mandeville -

Woodford Halse

Blisworth - . =
‘astle Ashby -

Weedon Beck - -
Northampton, Gold St.

Pitsiord, Sedgebrook

Wellingborough, Croy-
land Abbey . .

Watford Court - -

Ravensthorpe, Coton
Mill e

Hargrave - - -
Hazelbeach S

Kettering - - -
Welford, Saliord Housze
Aldwinkle St Peter

Braybrooke oy |
Onndle - - 3

Weldon Grange- -

.'i’alt}e:]l{nmu!gh, '1:h'3'l'l"13

Easton-on-the Hill -

Maxey Vicarage

Height above
. o Period of
= 2 | Observation.
= | n
e
[
ft, in. | ft.
L 0425 | 1891-1902
1 2| 350 1552- 1111
1 0530 | 1884-1900
1 6| 488 | 1894-1900
5 0 325 | 1886-1002
1 0263 | 1875-1902
40265 | IST4-1883
6 6220 | 1869-1892
1 0 311 | 1875-1902
0 5174 | 1868-1002
1 2| 380 | 1894-1902
1 0 360 | 1886-1902
1 0 219 | 1877-1896
S by 18851859
LA L {1391-19{&}-
1 3300 | 1868-1902 |
L 3430 | 1801-1902
011|175 | 1892-1002 |
4 3| - IS68 1878 |
|
I-l El-. |
;1105 | 1888-1902 |
| :
100|342 | 1894-1902 |
|
1 0| 30 |- 1ss0-1002 |
0 9|27 | 1838 1902 |
L 0] 32 | 1882-1900

No. of Years,

|Arithmetical Mea

2548
2539
2533
2170

2704

200

2281

1990
2387

21 74

|
n. |
|
|
i

=
i

Mean 3

| years 1565-1002,

|Cnmpntetl

26-3
24.9
26°0
254
271
2533

r}"“{

&l

236

224

239

| 233

Computed Mean [
Corrected for height|

B
=

above ground.

269

262

24-9

273

=

224

230

233
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TavLe L —=MosTHLY RAINFALL —NORTHAMPIONSHIRE

Months.

Jannary -
Febroary -
March
April

May

June ,
July - |

Angnst

September
October -
November
December

Yenr-

Montih.

Jannary
Febiruary
Mareh
April
May
June

July

Angust
September -
Oetober
November -

Decem ber -
f

Year

Easton Neston near Toweester,

Wellinghorough, €

Sroyland

Abbey,
E:;_—: Maxinmm Minimmnm E%E Maximmn = Minimwm
= 54| FFall, Fall. =" 5.5 Fall. Fall,
= | =
_l - —————— |
[ e e
o, | n o year., in. ¥EAT, in. . |year. in. |year,
215 | 474 | 1872 B35 | 1880 [ 1'96 | 3466 [1877 44 | 1880
187 | 585 | 1900 i 1591 {1 1:73 | 4-63 [ 1900, 0G| 1891
1:G6 | 384 11807 01| 1883 1456 | 3-43 | 1876 16 | 1803
176 | 384 | 1852 17 1593 1'74 | 536G [ 1876 -28 | 1893
0 | . g I 5105 o :
195 | 456 /1886 30 {1500) || 157 | 484 1886 10 1505
1497 | 540 | 1879 (-32) [ 1870 164 | 470 (1883 56 | 1880
257 | G-75 | 1875 -17 | 1868 || 249 | 7-06 | 1880 -1} | 1897
238 | 485 1881 50 {{:&;} 225 438 1881 51 1871
243 | 5706 | 157516 {ir 1555 2:26 | 528 | 1876 43 | 1808
297 | 774 (1881 - inss 252 | 5060 [ 1891 | 46 | 1888
263 | 492 1875 0 10 222 | 4+40 (1875 -G8 | 1901
2+45 | 580 | 1872 <55 1573 2:19 | 5-28 (1876| -51 | 1873
e S IR T . | = i) S f
26-79 | 36-72 [ 1872 1744 | 1902 | 24-T4 | 3616 IHH‘..‘! i721 (1870
| Mean Monthly fall ex-
Easton on the Hill, near Stamford. | pressed as percentage of
5 i annnal mean.
2ol By | =& E ""=‘=' &
g,"ﬁ:l= Maximum Minimuimn 25| = | E5 Eﬂ
= 52 Fall. Fall. | £81 2 | :’é:‘ z
= ™5 3 |2E| =
| =z |
— | —— S| e ST,
in. | in. | year. | in. year.
151 | 897 | 1872 32 1880 80| 79| 72| 77
1-:58 | 3-16 14 04 1501 70 700 66 fi9
132 | 281 18497 =i 18493 62 6:3 1 55 B0
173 | 406 18706 33 IHEI:E G-t 71 73 70
102 | 524 | 1860 | 46 “:{25 w3| 76| 80| 76
185 | 896 { :ﬁ;;;} az | 1sse || 73| 78 78| 76
2:30 | 606 15510 16 | 1887 ga | 101 | 100 04
bt MR 1574 i) 1545 540 811 9% |
295 | 563 | 1883 a8 | 1890 9:L| 91| 94| 93
2:58 | 805 | 1850 35 | 1888 111 | 102 | 106 | 106
224 | 3-89 | 1883 63| 1888 | 98| 00| 94| 94
aa | 572 | 1868 | 41 ::;H': [ o1 88| 80| so
DRRT | F4D | 1872 | 1505 1887 | 1000 [ 1000 | 100:0 | 1000
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WELLS AND BORINGS IN BEDFORDSHIRE.

Ampthill,
(ieol. map 46 N.W. and N.E. One-inch map N.S. 203 and 220.
Six-inch map 21 S.E. N.E.

Communicated by Mr. Whitaker and Mr. Cameron (Nos. 1-9,)

The average depth of the Ampthill wells, of which there are some 200, iz
abont 25 feet, the qllept.h varying according to ‘the height of the ground.

The town is now supplied with water from Clophill.  (See p. 44.)

One-inch map N.5. 203.

1. Rectory, Church Hill, N, of the town. About 340 feet albove Ordnance
Datam.  Six-inch map 21 5, E.

Water stands 2} feet u([

Sand [Lower Greensand] to [Ampthill] clay and water, 70 feet.
2, HouGHTON PARK, Gardener’s House, N.E. of Ampthill Rectory. About

330 feet above Ordnance Datum.

Sunk 25 feet and bored 10 [throngh Bonlder Clay] into stone [carstone]. No
water.
3. BRICKHILL, PASTURES FanrM, over a mile north-eastward from the church.

1892, 384 feet abave Onlnance Datum.  Six-inch map 21 N, E.
Made and -,ommunn,ate:l by Mr. J. Fuller, of Wootton Keeley.
Thickness.  Depth.
Ft.

Ft.
" Clay, with chaik-stones or Llla-lk . - - - 33 35
Sand and rongh gravel - = A 30
[(Flacial ] Rock, which had to be hLu!.t.ed I_{_.-l_'!!l‘ll..ﬂt.t"tl gmn,'[] - 12 al
Drift.] | .'ituumng sand - . - - 10 61
. Hard econcreted gravel - B! 2 ! - 12 73
L Gravel sand and rubble - . - . . - 27 104

This well is remarkable for the great thickness of Drift which it shows,

One-inch map N5, 2200 Six-inch map 21 5. E.

4. Towx PuMp. At the meeting of the roads in the wmiddle of the town.
About 328 feet above Ordnance Datum.
Shaft of 9 feet dinmeter. Water trickles in slowly all round, but principally
on the south ; level 64 feet up ; unfit to drink (Feb. 1594).
Sand [Lower Greensand], to clay, 20 feet.

3. DUNSTABLE STREET. Mr. Sharper's, near the Baptist Chapel. About 326
] foet above Ordnance Datum.
Made and communicated by Mr. Faller, of Wootton.

[ Lower Red sand, with some rocky picces, 39 fect,
Crreensand. | Running sand at the bottom.

Water stamlds 3 feet np.

6. SyowniLL Housg, close to the high road castward of the town (1884 %)
About 200 feet above Ordnance Datuon.

Communieated by Mr. A, Ussher, Architect (Bedford), with further information
from the well-sinker.

\‘-E;Ler-iuml 16 feet down. Sapply * gentle,” drawn from the base of tle
sanils.

Sands [ Lower Greensand] - - . . h"' 80

Black [Ampthill) elay « - .« .
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7. Morris’s Brewery  Tn the yar :1 now built over ; the site marked by
inscribed  stone, =ome 1Iﬂ{}l|| fronn present Hurfawe About 330 l'p-.r[,
ahove Ordnance Datam. About 1830,

From Mr, Graen, of the Brewery.

Shaft 300 feet, boring 400 feet, total 700 feet. No water found,

The great 1.|l1!'l-l]|31t‘||' of clay duz out was burnt into bricks.

A tank here measures 30 x 20 x 40 feot (deep). - Water stands 8 feet up in
winter, but was lessening in 1892, The section was :—

Alternations of samnd and sand-rock - - 25 ) ag
Fossiliferous blue elay - . . - : X

At a pump in the yard, a thickness of 28 feet of aaml was found ; in the
Fermenting Store, 24 ﬁ'lul; of sanid to clay and water,

8. NURSERY GARDEN, MAvLDEN RoAD,  E. of the town.

Lowey Greensand - - . . - 58 1 o4t

Clay P o Sl P A j
9. AMpTHILL Housg. South of Church 1885, About 312 feet above Ordnance
Datumn,

Information from the well-sinker.
Water stands 74 feet above the bottom.

Liefore deepening, in sand-rock [ Lower Greersand] “ 1T 9a4
After deepening [ Lower Greensand and Ampthill clay] - 5 e

W. W.and A. C. G. C.
10, JoixT [soLATION HOSPITAL.
From Gipsy Lane Spring.
Communicated by the Local Government Board.

Ft.
Lvininy - - - . L Lt -1
Clay - - - - - - - - b
Lower {':reenstnml White running sand - -1

~

11. Lirte PARK FARM.

Trial borings in field to north of Farm and 5. of Lodge Plantation, for
snggested supply of Ampthill. Communicated by Mr. T, Hennell { Bedfordshire
Alercury, March 20, 1897).

1. About 150 yards from N.E. corner of field.

Ft.
=oil - . - - - - - - . : E = ]
Lower [ White, red, black, and greenish sand ; and one thin layer
Greensand. | of clay at about 16 ft. from surface - - - . - 18]

Ampthill Clay ol St Jwi dui o RIS R R B e

24
Water from sand at 2 ft. 6 in. foom suface ; yield about 3,000 gallons in 24
hours,
2. At side of wood, near N.E, corner of fiell.

Ft.
Soil - - = 2 . . = 1
Lower Greensand. —HIm:L '-uuul wil I| creenish graing - 71
Ampthill Clay - - - : AR e Zaitn el

11

Water found at 18 inches below surface ; supply about 2 gallons per houor,

Arlesey.
Geol. map 46 ; One-inch map N.S. 221 ; Six-inch map 27 N.W,
Water in village fromn shallow wells.

1. Brery Fars, by the Coprolite works (W.W.),
To rock [ basi of Ganlt] about 200 feef.
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: 2, MiNisTeRr's HousE
Information from Mr. J. Conder, of Baldock, well-sinker (AL B ).
Shaft 25 feet; the rest hored,

Thipkness.
Clunch }Clmlk Marl] - - - . - - about 30
Gault elay (a vein of coprolites abont twelve feet from the
base, as nusual hereahouts) . . . - alout 200
Lower Greensand TR et I O s 3
205

3, Turee CousTies AsyLum, STorroLn, 8. E. of Arlesay, 1869,

213 fert above Ordnance Datum.
Bhaft 100 feat, the rest hored,
Water riscs inte shaft. Yield 2,640 gallons an hour.
1st spring 127 feet down ? én dark sand and coprolites. 2nd 1397  3ed 151,
Communicated by Mr, 8. Hughes, C.E. to Mr. Whitaker. (Memoirs, vol, 1v,)
Thickness. Depth,
[Drift] Loam and sand - - - 7 1

Chalk (see remark below) - . - . - - - - 40 47
Ganlt - 5 = = = = = = = =084} 3314

- grﬁwl} gand = = - = = 1 ¢ éi ggﬁ

oprolite . « s W7 w] 335
Liver | Greenmndice e s e 0 L iesedf ! By

Greensand, | Conglomerate of phosphatic no- : ]

133} *(  dules, pyrites, &e. - - - TR ] 3414
fact Sandsione 34 3754

Sand, brown when first bronght up (wet), but when
dry light-grey ; very hard, with many fragments
. of iron-pyrites and 1ossil wood - - - - B0} 403

| There must be some mistake in regard to the thickness of the Gault, whieh
is made too great. In the old well, dug to a depth of about 70 feet, in 1857, the
lottomn earth looked like Chalk Marl ; but supposing the shaft to be all in that
rock there would still be nearly 200 feet allowed for the Ganlt, and I should
think that the bottom of the Chalk Marl is really shown by the first spring,
leaving a thiekness of 204} feet for the Gault, (besides the top 10 feet u!m-:a'g.rl
by Mr. Hughes with the Lower Greensand), which agrees with that proved
I:II}' the wells in the coprolite-works of the neighbourhood — This wounld give a
thickness of 120 feet to the Chalk-without flints and Chalk Marl, which agrees
pretty well with the zeological mapping.—W.W,]

Aspley Guise.
With WoOBURN SANDS,
Geol. map 46 N.W ; One-inch map N.8. 220 ; Six-inch map 24 N.E,
Communicated by Mr. Cameron.
1. DUke's HEAD INN.

",
Lower Greensand . . - - - 5 . « 40
2, MouNT PLEASANT, adjoining the Wheatsheaf Inn.

About 330 feet above Orndnanee Datom.
Ft.
Lower Graensand - - . . - - - - 50

3. Pavxes WeLL, adjoining Woodeote Villa.
Made about 60 years ago, and communieated by Mr. J. Dolton, well-sinker,
) . I't.
[Lower Greensand] Sand - - - - - . - 80
A seam of Fuller’s Earth 61 feet down.

Some waler came in on top of H.l_u *egarth,” but the main spring comes in ot
the bottom above Oxford clay. Water stands 4 or 5 feet.

4. Woobncore Viena, . About 390 feet above Ordnance Datum,
Fr.

Lower Greensand - - . - - . . = 15 or 16

Well sunk to clay (¢ Fuller's Earth).
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3. RusspLL STREET, WORURKN SANDS, north end,

Band - - - o
Lower Greensand [Giay (* Fuller’s Earth)

6. WosURN SANDS, south end of village.
Lower Greensand up to 84 fect proved, a sean of Fuller’s Earth at 70 feet.

7. WonUurN SAxDs CHuncH, well in orchand, N, side of, About 400 feel
above Ordnanee Datum,

Communicated by Mr, Dolton.

P‘tF

[Lower Greensand] Sand - . - o caceowl w80
{areen zand - - - - . - 3 - . o
Water found on piercing hard green san! at bottom. 33

8 Wonuex SAsps.

Trial Shafts for Faller’s Earth, 1893, on-property of H. Hoare, Exq.
Lower Greensand, dry yellow and grey sand with some rocky pieces 87 feet.

A vein of Fuller’s Barth 13 isnches thick was encountered at 30 feet from the
anrface.

This sinking left off in a * mild clay.”
Water at base ““boils up” through the sand at the rate of 12 gallons a
minute.
9, AsprLey HEaTH, In cottage garden.
Ireland’s Ground. Ahbout 1898,
I"t'
[Lower Greensand] Saud with Fuller's Earth - - - 35
Water level 31 feet down.

This well has been made 30 years, during which time, the water, which is
justly reported az “ beantifully ” soft and pure, has remained constant.

10, Asrrey Heatn, WoBURN SANDS,

Sunk 66 feek ; the rest hored.

Well., Diameter of bricked shaft 5 feot to a depth of 30 feet, then reduced to
1 foet.

Communicated by Mr, A. C. Plater.

No. 1. Thickness. I.IHPLIJ.
Ft. Ft.
Band - - 5 - - 10 10
(Rﬂr‘k}' :-mlnl . s . - 20 30
s nd and 2anid rock - . - - - i [
u!.r::mer 1 Hnm] - 4 E - : e e 108
ICCEanc ClBtana = = =y o 110
Saml - - - - - = 14 124
Poor Fuller's Ear Lh . . - - - B 1350
k White Stone : . . - - 1 131
Oxford Blue elay - - - - - - b 140
Clay. io. e - - 15 155

No. 2.
Well. Diameter Bricked Shaft 4 feot.

Abont 40 feet distant, and 12 feet lower down, a second shaft was sunk
that encountered 4 spring at a depth of 116 feet at about the horizon of the
Fuller's Earth in No. 1 shaft.

Yield abont 50 gallons in 24 lhonrs in March, 1807 ; the quantity somewliai
increased in the following year.
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11. THg KxoLL, ASPLEY HEATH.
Communiecated by Mr. Dolton.

]I.‘ti

Lower Sand and sandrock, 1st Spring - . - - - Bh

Grreensand [ e o 2ud R . : = - LT

102

12, THE KNoOLL STABLES, ASPLEY HEATH.

Communieated by Mr. Dolton. -

s Sandrock . - - . - - - . . 80

[-.:]L:;.:':;E;nd Fuller's Earth = . . - : E & : 2

. L | ot i L e e 1

132

13. HEATHER BANK, AsPLEY HEATH.

Lower Greensand. Sandrock - - - - - - 30 feet.

Water comes in very slowly. A.C.G. C.

14. MaLTinG, WORUEN SAKDS.
Communicated by Mr. J. Ennson to Mr. Whitaker,

Good supply of water at depth of 55 feet from Lower Greensand. Shaft 23
feet ; the rest bored, 1884,

Astwick.

Geol. map 46 ; One-inch map 204 ; Six-inch map 23 5.E.
Mear the CHUurcH.  Abont 140 feet above Opdnance Datum.
Information from Mr. J. Conder, well-sinker.

[Gault] Blue Clay - - £ = - = 2
[Lower] Greensand - - . S - ,} 130 feet.
A, J J E.

Barton-in-the-Clay.
Geol, map 46 N.E. ; One-inch map 220 ; Six-inch map 26 5. W.
1. Recrory, Well. About 230 feet above Ordnance Datum.
Chalk marl - 2w (¥ - = = = - 20 feet.
Thin rock penetrated and water obtained.

Several springs issue from the base of the Totternhoe Stone, to the south of
this village. One has been noved as a petrifying spring.
A, G G0,

2. CoacH ANXD Horses, +-mile N.W. of clinreh,  Well sunk 30 feet and bored
160 or 170 feet, through blue clay [Gaunlt] to sand and water.

Information from Mr, 1. Peck, well-sinker.
3. BrooKENDGREEN Fary,

Well sunk through marl, about 30 feet to water,

[nformation from Mr., Peck.
A, J.J. B.

Bedford,

Geol. map 52 5. E. ; One-inch map N.8. 203 ; Six-inch map 11 5. E.

Since the year 1868 the town has been supplied from a large but shallow well
o 1chamber excavated in the Great Oolite Limestone, alongside the river Ouse,
to a depth of 17 feet below the ordinary river level ; and from subsequent
headings.

10563, (H]
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The well was sunk in 1867, 1?' Mpr. J. Lund, to a depth of 30 feet, and a boring
was continuel to a further depth of above 75 feet, as follows : —

1. TowN WATER Works, BEDFORD,

Close to the river Ouse, about & mile north of the town.,
Communicated by Mr, John Lund, Borough Surveyor, 1867, to Mr. A. C. G.
Caineron.

Well 30 feet ; the rest hored
Thickness. Dapth.
Ft. in. Ft. in.

Boil - . . s ol AR v sale e st D 0n 9
[Debriz of Great | Yellowish elay - x - = R £ 0
Oolite Clay] | Woody deposit [ Lignite 7] . - 03 g 0

( Laminated limeatoue - - : : I (R 17 6

[Great U:L'lr:ilrl:ml:s biedd - - . - - . ﬂ -} 17 9
Oolite] . = 60 239
Close hard limestone = - - . = chRCER N3

& ' Laminated caleareons matter = 2 -2 8 9 G
.sﬂmine 1 i e P i Lot
Series) J Hard rock - - = B - . - 4 0 30 0
[Ulrpqr { Clay - : o . g - - e 14 6
Lias. ] tock - . - - . : 1 O 105 6

The particnlars above givensdiffer in one respect from those recorded by De
Rance (Rep, Brit. Assoe. for 1878) who gives the total depth as 100 feet.

The full thickness of the Great Oolite Lime-tone has been reckoned to be
abount 25 feet in the heading-, inelnding marl partings.

According o a report (dated 1883) by Mr. James Mansergh, ¢ In 1870 an
open eutting, 155 feet long, was made up the approach road to the works, and
arched over, and from the rock in this cutting an additional supply of water was
obtained.”

The yield of waterin 1871 wasabont 260,000 gallons a day ; in 1873 the available
supply did not exceed 190,000 gallons. * In 1874, the cutting under the road
was extended 200 feet farther, and the total yield in August of that year was
259,000 gallons a day.”

Considerable fluctuations in the yield of water have been recorded, thus  In
June, 1881, the nnderground supply was gauged to be 360000, and in June,
1552, 310,000 gallons a day.™

Mr. M w-ergh was of opinion that in dry yvears the supply would not be more
than 250,000 gallons a day, and possibly less.”

A further heading subsequently constructed, as noted in a report (dated 1901)
'l:?' Mr. G. F. Deacon, enabled a supply of 1L000,000 gallons of water to be
obtained in 1900,

The headings existing in 1903 are described in a Report by Major H. Tul'och
as follows : “The main tunnel, or heading, 270 yards long, starts from s ||-r}iut. tem
yards from the water's edge, and runs in an E.S.E. direction at right angles to
the course of the river. The second heading, 154 yards long, branches off from
the main one at & point 72 yands from the starting point of the latter, and
takes a 5.5 K, cour-e.”

The water from the headings and well is paumped abont 150 feet I1i1gl1 to a
storage reservoir situated on the hill 1o the east, and the quantity available in
1903, aceording to Major Tulloch’s Report, was approximately 1,000,000 gallons
o day. From § to 7 million gallons a week have been pnmped.

A new well with heading has sinee been made to the sonth of the Pumping-
station, and a considerable inerease in the snpply of water was reported.!

It is admitted that the rest water-level in the chamber snd adits is that of the
river-level, but it is clear that there is no direct communication with the river,
other #ise the yield would have been practically inexhaustible.? A= a matter of
fact the water-level in the well is consilerably redueed by pumping, and it is to
be concluded that the river-bed is locally rendered water-tight by allnvial
silt.

It was remarked by Mr., Mansergh that when pumping was carried on from
the extended heading of 1874, the water was drained from a recently deepened
well in the village of Clapham ; and that certain springs issuing from the foot
of the slopes to the northward of the works hwe ceased to How.

L Peop (Fzol, .al:u';;,,vul.. xix, 1905, p. 143.
* The flow of the adjacent river was estimated by Mr, Manserch to be from
40 to 125 millions of gallons a day,




This well commences with a large chanfler 43 feet 3 inches deep.
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It is evident from the amount of water obtained from the well and headings,
and likewise from the ameunt obtained from wells in the northern part of Bedford,
that a considerable quantity of water is transmitted through the joints and
fissures of the Great Oolite Limestone, more than conld be u!(put:lam]i from the

rainfall on the outerop of that formation.

It is therefore safe to conclude that much water is obtained indirectly from
the broad tracts of valley gravel between Bediord and Sharnbrook. There at
any rate the nnderegronnd stores of water are in all probability connected more
or less directly with the water in the river apart from the rainfall on that area.
Gravel rests directly on the Great Oolite Limestone.

H. B. W.

2. FRANKLIN'S WELL. O east side of high road to Clapham, near the stone
quarry by the Waterworks.

Made in 1901. Communicated by My, Charles Franklin.

Héig]ut above Ordnance Datum 141 feet. Water Lovel 51 feet from surface.
Yield 72,000 gallons a day.

Thickness. Depth.
Fi. in. Ft. in.

Dirift, Oxford Clay and Kellaways Beds - -37 9 370
Cornbrash - - - - - - . = 400 0
Great Oolite Clay - - - . - - 6 0 4G 0
Great Oolite Limestone - T 8 526

3 Pargk WELL.

Sunk 38 feet 6 inches, the rest 12} inch bore. 105 feet 10 inches above Ordnanee
Datum.  Yield 34,000 gallons a day.

Thizkness. Depth.
Ft.

Ft. in. in.

Dirift. Clay [? and sand] water 19 4 19 4
Kellaways fRock - 4 - T A | 2i 8
Beds. \Clay - - . -0 6 22 ]
Cornlirash. Rock - . . -1 0 e
Great Oolite Clay. Clay - - - .6 1 29 2
(Hock - . - -5 4 A 6

Clay - . - -0 3 34 0

[Ifin-.[{ - : . =1 0 35 90

: Ooli lay - . - -0 8 a5
il SRR R
: Clay - - -0 6 37 8

Rock - - - -0 9 38 5§

Clay - - . -1 38 6

Rock with elay beds -11 1 49 7

4. Nonti PArg Roab.

Near the Cemetery. Communicated by Mr. Charles Wells. 147 feet
above Urdnanee Datum.

Tield 6,000 gallons an hour ; water level 57 feet from surface.

Ft. in. Ft. in,

Boulder Clay . . . - - - 47 B 47 &
Kellaways [ Sand o g L . : e :

Beds : Clay S b = - : - } 8 6 36 0
Cornbrash - - . fHeL 5 By e S 5

Rt Tt Oy etz derllF il ot bute Radle L6 S o

Great Oolite Limestone. < = - BOe 85

5. CAsTLE CLOSE BREWERY (Mr. Higrens). 1586,

v " , For 11 fest
2 inches the diameter is 18 feet, and the remainder is 16 feet across, Tllé

well is then eontinued by a boring to a further depth of 73 feet 9 incles
0 ¥

making a total of 117 feet. In 1887 a headine w rive :
from the snrfiuce, 1 ian, fiven, sbouy 40 Tack

10363, aa
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Sunk and communicated by Mr. 8. Foster, contractor, Kempston, to Mr.
A. C. G. Cameron.

Thickness. Depth.

Ft. in. Ft. in.

Valley Drift. {ﬁru.-.ruﬂ sl St o SRR 1y 12 0 12 0
i Clay - - - 40 16 0

Lreat Tlurk and thin hlumh ﬂru:,r hmqﬂt.on.u a,.ud Llu.:,r o7 & 43 9@
Chalite Softer stone - . - - . . - 3 0 486 8
Beries. ] Hard white limestone - - . - - - 6 0 52 8
Shelly limestone - . . - - = - 4 0 36 9

Estunarine | Black clay - . - - s s = = B 8 63 3
Heries, White sand - - - = 1.8 6E B
Clay l:“-lt-ll Ammorifes commiints ;u.t l[ll? feet-] - 42 0 107 0

I.-}'Eler Lias Lla_-;( - - . . = - 6 0 113 0
(very ha.nl]- . . - . . = g0 118 0

Clay as before - - = = = = =10 1I7T 0

6. BEprorD BREwERY, Lurke Street. 1898,
Communicated by Mr. F. C. Fuller to Mr. A. C. G. Cameron.
The average depth of water is 9 feet 6 inches. Yield over 2.000 gallons per day

The Kellaways Beds yielded 4 fect of water in 12 hours ; from the Cornbrash
at first tuere was 3 feet in 12 hours and then 4 feet 6 inches. From the Great
Dolite about 8 feet in 18 hours.

Thickness. Depth.
Ft.in. Ft. in.

Valley [Topseidl - - - - . - - - 30 30
Gravel. | Gravel and clay T - T R (1 |
Kellaways | Clay - - - - - - - - 30 13 0
Beds. Loamy clay and ﬂﬂ.ll{l R B T R e

g FPendle - . - - - - - =z ) 21 O
Cornbrash. § pogsiliferous rock - - - - - - 20 230
{ Clay el - A G E 0

]m-:.n iferous lme-.-e!mm . - - i) 8

g:ﬁ:: Shelly clay - - = Er rECLRgE 6 26 0
B Limestone rock - - - - - - = & 0 29 0

A | Mottled dark elay - - - - - - - 10 30 0
Limestone rock and springs - 4 6 4 B

7. LUERKE BrREWERY, Lovrke Lane. 1880.

Communicated to Mr. A. C. G. Cameron, February 14th, 1898, by Messrs. Nash,
Brewers,

Shaft 51 feet 9 inches, the rest bored. Water-level 37 feet 5 inches down.
Yield 3,000 gallons in 7 hours.

Thickness. Depth.

Ft. in. Ft in.

En;l:,h ar E"““.]'.I 1 - = - - = : N : = ﬁ g 3 g
elloways [ Mild elay . . . . - 6
Series, ete. {Uurk clay! - - - - - - - BE. 0 34 0
; Limestone - - s . . N T T T
Ll’{-'_:&t- 'Ul!l.‘j" - = - £ 3 p H 9
g}ﬂ!lm 1 Limestone i W - - = Z 20 5L 9
Series. l Limestone - = . - - 2 - iz 54 9

8. HoRNE LANE BREWERY.
Communicated by Mr. Charles Wells to Mr. Cameron, 1885.
Water stands 7 feet from the surface.

Shaft abont 40 feet, the rest bored.

Thickness. Depth.
Fi. Ila. Ft. In.

Earth - - . . . - . -1 0 10 o
Valley | Gravel - . . - @ - - - - 6 0 16 0
Gravel | Sand 5 - . - . - - -1 B 17 @6

1 N.B.—It is possible that this may include the thin layer of Cornbrash
and the Great Oolite Clay—H. B, W,
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8. HORNE LANE BREWERY—continued

Thickness.  Depth.
Ft. In. Ft. In.

Oxford [ Cla ol B - - 5 W - -46 0 63 6
Clay nndJHm‘.‘]‘I’: - - . - - : . =yl ) 65 6
Great ¢ Clay with thin layers of rock - . A 101 6

Oolite lcmg.— SO S Y it 2D nenll 0B

![i.-:eri&a. Limestone . . . . - - 2 3 my 3
r "Nav E (s L

Line {Llu:. o S R R S | TS

Rock - - : : : z = S BRIy 168 3

Clay = N . - -15 O 183 3

Previous to 1883 the gravel springs were cut off and prevented from entering
the shaft, and after this a good supply wn.:&,}.:ﬂt at 40 feet. The greater part o
the boring was made in Lias, lut no useful quantity of water was thereby
obtained.

This boring, according to different accounts was continued to depths of 274 feet
9 inches, or 314 feet, mostly in clay, with one or two bands of limestone.

9. BeEpromD STEAM LAUNDRY, Goldington Road, 180,
An old well (30 feet) and boring.

Communicated by Mr. J. Costin, well-sinker, Kempston, to Mr. Cameron.

Thickness. Depth.
Ft. in. Ft. in.

Kellaways [ Yellow loam - - - - - -7 0 (.

Beds. Darkclay - - - - - i 0 12 0

Limestone - - - - - - - 6 0 158 0

Clay - : 3 - 5 - - - 4 i 93 o)

Great Limestone. To bottom of Old Well - - 8 0 30 0

Oolite  \ Limestone - - - - - . - b 0 38 0

Series Limestone - - . - < - = O 1] 40 0
l[.rumr sandy stone, shelly (in small fragments. )

Water . . " 3 = - - 0 3 40 3

10. BEDFORD STEAM LAUNDRY. 1807,
Adjoining the L.N.W. Railway at Southend.

Communicated by Messrs Ussher and Anthony, Architects, Bediord, to
Mr, Cameron,
Shaft 26 feet ; the rest bored.

The well commences with a shaft 9 feet in diameter to 20 feet depth. The shaft
is then reduced to 4 feet diameter.

Thickness. Depth.

Ft. in. F& in.

Undescribed {imvei over black clay) = s . - = 28,0 90
Rock - . S : - : = = B 0 2 0

Cay - - - GO =l =t eibnlie Q) VT

Rock - d = " 5 - - 5 0 42 0

Claw. c P i ek = Oy s | TR T

Rock - = = - . - - 4 2 45 0

Clay == = - = ST e - 18 49 3

Great | Bock - - . - - . . - - 4 0 5 B
Oolite { Clay - - - ] : = E = - D & 53 9
Series, | Rock - " - . . . i = - 1 4 65 1
Clay - - - . . - - - e [ 56 3

Rock - - : - : : s : e - 0 6 a0

Clay - . - s . : : ; . - 04 57 1

Rock - g 5 : i g : g 2 . 0§ 57 6

Clay - . . - . . - - . - 2 3 500

Rock - . - . . - : - - = 1 0 G 9

) - Greenish elay - ; - 2 : £ L 87 1
FEstuarina Rock - . - - . . - = - 1 10" 68 11
Heries, Jl[;recniull clay - : . : : : A T 791

: Rock - - . . . - - . - 4 0 76 11
Liagelay - - - . - . . = s . - 14 0 9011
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11. CouNry ScHOOL, 18886
Communicated by Mr. T, G. Elger to Mr. Cameron.

A heading at 70 ft. depth. Yield 1,000 gallons a day. An analysis of the
wWaler was made in 1857 iy e, Prior. In this analysis 8i-5 gl‘ﬂ,ilm of ehiloride
of sodium (common salt) were reported in a gallon of water.

Water-level when not pumped, 21 ft. 5 in. down. 1887,

Thickness. Depth.
Ft. in. FE. in.

River gravel . - - - - - - - - 8 0 8 0
Kellaways {I.'I.P-H.'IIL_\' sand and stone lamps - - 170 25 0
Beds, Iﬂfu:k clay - . . . . . - 8B 0 a3 o
Limestone - . - : ¥ : - - 1 0 HOoO

Cornbrash. { Clay - - TR T i pe = | gmit s 3. 348
Limestone - E : : 2 i — a 6

Great Oolite Clay - . - g g == 278 & 2
Limestone - - - - 10 0 45 2

ireat Clay - - - - G 48 8
Oolite 7/ Limestone - . . - 10 0 s B
Limestone. |Clay - - - - Ay i Rl &
Limestone - . : 2 . . - - 8 0 0 0

[ Greenish sandy clay - - . - - 10 710

Upper ] Limestone - - - - w7 e - - 12 972 8
Estuarine Hrcyi&h-hhw sand - G . - - - 0 72 11
Seies. l White sand- - - - . . - - 1 0 73 11
Hard and soft stone - E . . : - 340 76 11

Mr. Cameron notes that the thickness assiemed to the Kellaways Beds may
be too great, as the gravel and underlying strata were somewhat mixed at the
junetion.

Mr. Cameron also mentions that there was an old well 52 feet deep, and
another 24 feet deep. The water from the latter was very hard.
12. New Ix%, KivpoLToN Roap, 1891,
Communicated by Mr. J. Fuller, well sinker, Kempston, to Mr. Cameron,
Watel-level 4 feet from surface,

IFeat,
Loam and vellow sand . . . . - . - . - 6
Hard black clay g Ewe kil Rl RPN S SR
Total - - 16}

13. Well at FENLAKE, close to Anchor Inn, on Cardington Road. Communicated
to Mr, Cameron by Mr, Henman, Cardington, 1892

Water stands 10 feet in well.

: Feet,
%;:,?E } Gravel . . . - : - . ; g o g
‘f_‘;;_“'}“]} HBle A~ me s e i

16

14. Bower STREET (Mr. Fullard’s Nurseries).
Dug well, 11 feet, 3 inches, the rest bored, 1593.

Made by Mr. Golding, well sinker, Kempston, and communicated by Mr.
Cameron,  Yield about 3 gallons a minute.

Ft. in

Oxford Clay - . - - - . 2 0
Limestone - - : - : : - : coe] i

Gireat Soft t:}ﬂ}' - - - - = = - 2 =] 0
Oolite ;  Hard limestone - - - . . - . . B 0
Series.| Soit clay - - - - - 1 0
Hard limestone - . : - = - - = 1 o

Total - - 19 3
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15. Tavisrock STREET (Gladwin's Cycle Depit).
Dug well, water-level 8 feet down.
Communicated by Mr., Cameron.

Feet,
Clay about AT o il B 1 | MRS - 10
Limestone and elay shout . : = . - - = 10

16. Borings between Cox's Pirs, 1 mile 8.W. of St. Paul's Church, and

AUSTIN UANONS,
Made by Messrs, Docwra for Messrs, J B, and E. Birch.
Communicated by Mr. W. Whitaker.
No. L. Adjoining limestone-quarry (now filled in.)

Thickness. Depth.

Ft. in. Kt in.
Made ground - - - . - . . - . - 7T 0 70
Rock : . . . - - - - = 3§ 0 &
Dark clay - - . - - - . -0 6 10 0
Great |Rock - : - . - - - = S B ek
Oolite | Dark clay - - - = = i - = 0 9 12 0
Limestone. | Rock - - - - - - - - - 5 0 17T 0O
Dark clay - - - SR - 10 -18 0
Rock - - - . - - - - 0 L R [T
No. 2. Opposite side of viver, near Austin Canons (see p. 52.)
River [Sandy Loam : . - - - -2 6 2 6
Gravel | Gravel . . . . - -3 0 Ii—-': (i
: : y g .8 8 1%
E A e e g
Kellaways Beds. lLi.ght gl - - - T R -2 6 20 O
No. 3. & chains North of No. 2.
Yellow clay - - - : 2 . -2 B a2 g
Blue clay - . - - . - -5 6 80
Rock - - - - - - - =2 10 6
Oxford clay and H;’:t "“:‘l fag il - e Jeiheniin W ':', 'E: Il‘!.t ;
Kellaways Beds. ik L i 3 - b e T
Rock - - - a om - - 2 6 16 0
Dark sand - - . - - - =1 0. 179
'Rock - - - - - - - -2 3 20 10

Biggleswade.
WaTEr WoRKS by NEWSPRING FARM, 2 m. 8.5 E. of Railway Station.
Geol. map 46 N.E. ; One-inch map N5, 24 ; Six-inch map 23 N.W.
Shaft 14 ft. 4 in. diameter.

Communicated by Mr. Henry Home, 1903 (Quart. Jowrn. Geol. Soc., lix, p. 375),
Height above Ordnance Datum 171 feet.  Water level 54 feet below surface,

Yield abundant, 710,000 to 790,000 gallons a day.

Thickness. Depth.
Ft. in. Ft. in.

-‘Suil = - . . - - =, - 3 2 i 2
Boulder elay - - . . - - 8 8 1y 6
Clacial Dark indizo-coloured elay [ Transported mass of
Dicift with seplavia. [ Ampthill r.!:l.:;' - 67 O iy R
" L‘Imlk;.‘ boulder clay - - - : - = G 0 82 6
Fine silty clay, '\'ril:||_1.:hulk and a few boulders - 10 4 0 O
Gault Disturbed ganlt clay - - - - - - T8 1M @
: 7 Clay - - - : - : - - - 76 109 0
Grmena J8md - . . . . .me im

The outerop of the Lower Greensand in this neighbourhood is mo=tly concealed
by glacial drift and valley gravel, and through the latter a large amount of

water in the Lower Greensand is no doubt derived —1, T3, W,
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Billington,
1. THE RECTORY. 2. B. OF THE VILLAGE.
Geol. map 46 S.E, ; One-inch map N.8, 220 ; Six-inch map 31 N.E.

1. Information given by the Rector. Sunk 70 feet through elay, the upper
art full of chalk-stones, the lower a clean light blue clay. Water comes in at
30 feet down (possibly from the Gault eoprolite bed).
2, On the lower groumd south of Billington, dug 70 feet and bored 90 feet,
through clay, finding a good supply of water in sand (Lower Greensand).
A J. J. B

Bletsoe.

BRICKYARD AT BOoURNE ExD.

Geol. map 52 8.W.; One-inch map N.8. 186; Six-inch map 7 N.E. About
200 feet above Ordnance Datum.

Juassic Rocks of Britain, Vol. iv, p. 451.

Ft. in,
EBE; ‘I"""'}'" Grlu;nlt::::;:; miﬂ 3,'1,:11uw1:a1| m}u:l, f:unv:r'utmn_ﬂ.rj‘ l'n & 3
= Grey and yellow clay - - : ¥

Fissile sandy and caleareons layers with Osfrea
Cornbrash. Mabelloides - - - :

- - i i
Tongh grey and brown limestone (water) - -

1
1 3
H. B, W,
Blunham,
Geol. map 52 8.E. ; One-inch map N.S. 204 ; Six-inch map 12 8. E.
No public water supply. Shallow wells.
"Well at the Lodge, west of village. About 112 feet above Ordnance Datum.
Chalky gravel 15 feet.
[Boulder clay] Blue clay and stones.

Bolnhurst.
Geol. map 52 8. K. ; One-inch map N.S. 186 ; Six-inch map 8 8. W,
Ponds on Boulder-clay have locally been usel as sources of water-supply.

Bromham.
1. Bromuam House. (W. H. Allen, Esq.)
Communicated by Mr. Cameron,
Geol. map One-inch N.S. 203 ; Six-inch map 11 5.'W.

Sunk 53 ft. 2 ins. ; the rest bored. 1897.
No water found,

Thickness, th.
e e

F
=

. im, :
Turt - - - = - = 0 10 0 10
Surface Spil - - . . = . . 2 0 2 10
) Mild clay - - L s 6 0 g 10
KE}:’E&‘ a¥8 ! Dark clay - - . - - 4 0 12 10
it Blue rock - - . = 7 0 19 10
Cornbrash.  RHock . 0 me ocaced me ot o Y TR Y.
Great Oolite | Clay . - - - - . = 7 0 o5 &
Clay. Clay [with brachiopods] - . - . - 0 W 28 =
Great Oolite }Illuc AN R e R e N A T
Limestone.

Blue clay - - - - = = 10 0 68 2
. : Rock - . - " - - 2 0 66 2
Estuarine | pioo cand and elay S < O 6 68 8
Beries., Hlﬂ:"l{ N A a 0 ﬁa 8
Blue sand - - - 5 “ 5 2 0 0 8

Blue rock passed throngh and the boring was
earried to a further depth of about 30 feet, - 20 4 100 0O

making a total of 100 feet below the surface.
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2. BroMEAM Viapver, Midland Railway (about a third of a mile west of the
Bediord Waterworks).

Trial holes. Communicated by the Assistant Engineer to Mr. A. C. G.
Cameron. 1891,

A, South side of Viaduet, and close to sonth bank of River D;:E.

imn.
Made earth (dug) - - - - - - - 4 0
‘i«nllt'r{u?r'ft’ }LigI:L gravel and shaly rock - = - - 2 0
Limestone in layers - . : - s taa wg
Great Blue shale and clay - b = -« 2 8
Oolite Blue * fossil ” limestone - - - AP )
Limestone. | Blue clay - - - - - s -1 0
Blne * fossil * rock! - - & Z - 2 0
Total 16 0
B. 30 yards north of river. .
Ft. in.
in Silty cla . . = = 2 a : S
Alluvium l’m{ mulycin,y e e IR o o w7
Valley Drift. Flint gravel - - - MDA W, e T R |
Grﬁi‘;‘:hm }H.-;Lr{l blue clay . - = - . . Ay i L)
Total 16 0
C. 50 yards north of the last. ;
Ft. in.
Allavinum,  Silty clay - = s e .- R LT
Valley Drift Gravel . - . - - - - 6 3
Cornbrash ? Limestone (and water) - . - - 1 8.
Great Oolite [Blueclay - - “5- G . - : 1 0
Clay ? | Hard ** fossil ” blue clay - . . . - 4 0
16 9

Caddington.
Geol. map 46 S.E. ; One-inch map N.§ 220 : Six-inch map 32 N.E,
Communicated by Mr. Cameron.
1. ZovcHE's Fary, to N.W.  About 660 feat above Ordnance Datumn.
Well 273 feet deep in Chalk.
2. CHAUL ENpD.  About 627 feet above Ordnance Datum.
Well 300 feet deep through Clay-with-flings into Chalk.

Campton.
Geol. map 46 N.E.; One-inch map N.8. 221 ; Six-inch map 22 8.E.
About 145 feet above Ordnance Datum.
Water from shallow wells in Lower Greensand.

Cardington.
Geol. map One-inch N.8. 203 ; Six-inch map 17 N. W,
1. BrEwERY. Abount 87 feet above Ordnance Datum.
sShaft 66 feet, the rest bored. 1885-01.
Communicated by Mr. C. Hickman.

Valley Gravel - - - -
Oxford Clay and {H}mlly blue ela; - . - .
Kellaways Beds | Sandy rock nud sand with water - . 2 - &

Cornbrash and
Great Oolite Alternations of limestone and clay - - = - 80

- -

Heries

I No percolation of water.
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2. Corron Exp. Cot tages adjoining the Bell Inn, and Herring’s Green Farm
House (same section).  About 100 feet above Ordnance Datun.

Communieated by Mr. J. Hannam,

Ft.
Oxford Clay - - . . - . - ' . 104
Kellaway Beds. Sand - - . . . . . @

110

Plenty of water was got from the sand and it stands 20 feet up in the well.
A C.GC.

Clapham.

Geol. map One.inch N.8. 203 ; Six-inch map 11 N.E.

Communicated by Mr Cameron.

1. Twikwoon FARM, well to S.E.
275 feet above Ordaance Datum.

Thmugil Houlder Clay to a depth of 50 feet or more. Not much water. [?in
Kellaway= Beds.]

2. Well 800 yvards west of Church,
Water stands 2 feet in depth.

- l:tj
Great Oolite Limestone . . . - - . - 10

3. SHEPPARD's NURSERIES. 1800,

Dug 30 feet, the rest bored

It.
River Drift  Loamy soil and frmw! L - - : 12
Great Oolite [ Limestone - - - " . - : : 15
Limestone H;:In : ] l fi ] . _ L . ) i
ne ¢lay, 'Mt. 1 WO |gmt+.== - - z
E.Ell:r?firne Greenish clay - i - - - . 4
Sari Hard sandy rock - . =Af = . - . 2%
Ao Greyish sandy elay - . - . . . . |
431

4. HospiTAL about half a mile to north of CLarnAM FoLLy, and elose
to the Kimbolion Road.

Well and Boring. 1599,
Communicated by Mr. Preston, Architect, Bedford,
Dug 45 feet, the rest bored.

Fi.

Oxford U]I'I-_'}' (‘].EL", - - . ' - - x . . 18

K“‘;m?;?” } Sand andclay - - - - 22

Cornbrash

and Great Rock and elay - . ; : : : 2 R
Oolite Clay I

Ii"{‘.l{ . - - . 4 - - - . lﬁ

o P T e

Great Oholite Rock - . - - . - . - - - 8

Series Blue clay - : - : . - - —iib

Btone - - . - - - . . - 8

l Clay - - . . - - . : =3

Total - - 89
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5. Crarmam PArk (James Howard, Esq.) 1556,
Communieated by Mr. J. Costin, Well-sinker, Kempston.
About 220 feet aliove Ordnance Datum,

Shaft thronghout. Water-level 85 feet down.

Ft.

Boulder Clay Chalk and clay : - = - < - - 30

Oxford Clay Slaty black clay - - 4 : - : - G0
Kellaways Beds ? ]

and Great - Hock : . . . . ) § . Ou
Oolite Series |

Total - - 112
. CLAPHAM PARE, AT THE LODGE. 3
1t-..
Boulder Clay and Oxford Clay R - - . - - 51
[Kellaways Beds] Sand-rock (a few feet).

7. Trial-holes at the CLAPHAM VIADUCT in connection with the widening of the
Midlamd Railway in 1881,

A. Noted by Mr, Cameron, in foundation for Viaduet, 15891,

Ft.

Allavinm Clay (sandy mud} - - . : - - -6
River Drift Gravel and sand - . : s W el B
Great Oolite sl i :
R aio } Clay and stone - - = g 3 : - - B
Total - - 14

B. C. D. Communicated by Mr. James Briggs, Engineers Office, Derby.
B. On Alluvinm abont a mile west of the village, and 50 yards south of River.

Alluvinm Silty clay - 5 : - . s - g - B}
River Gravel Dirvy gravel - - - NS < e N SHLT
Great Oolite { Blue * Fossil ™ hed - : 5 . . L . B

Limestone Limestone in thin layers - - . - -
Total - - 17

C. On Alluvinm, elose to River Ouse,

Ft.

i Silty clay - . . . - . . Sk |
Allnvial ey Gl t

: Gravel . - - - = : . Sy
EHPW“H and Peat and clay - . . - - - : - 2
sreat Oolite Bl 1 ; 1 r " ;
Clay * ue clay : - 11}
Hard blue nnrl - - a - E - 5k
Total - 28}
D.  On Allavinm, at north bank of River,

l‘lﬁﬂt-l
Allnvinm Earth, soil and elay - - - - . - = 1%
River Drift. Gravel - - . . . : -8
Blue clay and layers uE wtum: : = - : - 2}

Great Oolite I Limestone - - - - A : . =g
Series, Hard blue clay - . . : 1}
l Limestone rock {Full ul “nl.er} : : = - 1%

Total - 16

Clifton.
Geol. map 46 N.E.  One-inch map N.8. 204, Six-inch map 22 S.E.
1. CriFrrox Lock 1} miles east of Shefford.
Made and communicated by Messrs. Easton & Anderson, 1502,

Water at 111 feet, with much foul gas. 7 gallons per minute. Stood 6 feet
below surface.
. Ft.

Surface soil . - . - . 2 - - .5} 5
Ganlt = . . , : - . - . - . - 114 17
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1. CLIFTON LOCK—rpondinued.

Ft. Ft.
~Sandstone (hard)
Coarse sand - - - . . - - BB T2
[Lower | Tron sand

Greensand] | Sands - - - - : : : : : i 1] 01
| Clean and sharp sands (water) - . . . - 20 111
\Sands, mach eleaner - . a 113
o

2. SBupply in village mostly obtained from shallow wells up to abont 32 fect in
depth. Supply insufficient in dry weather. (Dr. F. St. George Mivart,
ort to Local Government Board, 18949),
his water has in part been derived from superficial deposits.

Clophill.

Geol. map 46 N.E. ; One-inch N.5. 220 ; Six-inch map 22 5.W. About 3
furlongs east of parish church.

Abont 188 feet above Ordnance Datum.

Yield 115,564 gallons per 24 hours. Level of water about 162 feet above
Urdnance Datum ; after pumping, about 134 feet.

Communicated by the Local Government Board.

Thickness. Depth.
Ft. in. Ft. in.
e¥

Vegetable Soil e 0 =GR e e sk et O AR - TR 2 0
‘Sandstone rock - . - - - - 20 0 2 0

Dark sandstone and iropstone - - & 0 27 0

Dark running sand - - . . 15 0 45 0

Fine running =and - - - . . - 5 0 50 0

Band, pebbles and clay . - - - 2 6 a2 6

[Lower Fine dark grey running sand - - - - 10 6 63 0
Greensand. | 4 Hard blue clay . % - - . - 4 DO BT O
Light grey running sand - . . - 11 0 % 0

Black clay - - . . . - - 14 0 2 o0

Dark greenssnd - - - - - - 13 0 106 0

Hard greensand - - - - - - 0 8 105 B

Dark greensand - . - - . - 15 2 1920 10

Ampthill or Oxford Clay - . . - . - - 1 0 121 10

Cockayne Hatley.
Geol, map 52 8.E. ; One-inch map N.5, 204 ; Six-inch map 13 5. E.
Maxsion. Abount 220 feet above Ordnance Datum.
Made and eommunicated by Messrs. Duke and Ockenden.
Thickness, init.h,

Ft. F
Driflt - . - - - . - - . - alout ﬁ 153
E t = i - - - - - = 5 ra LE b
bl Sand with veins of elay aml some fossils w00 180
Lower Rock : 3 k z 2 - 3 o 1 151
(treensand. Clay = 3 ; : : F Z s 39 230

1897 it was reported by Dr. G. 8. Buchanan ** Most of the inhabitants of the
villll;ge aihtuin wntaelr from }n brick well, pruvicleﬂr ':.vi_t.h bucket and windlass,
placed in the front garden of one of the cottages. I'his well appears to be fed
mainly by service water which finds its way through the more porous layers of
glacinﬁ drift which overlie the Gault. The depth of the well is 40 feet. Other
villagers obtain water from a pump at another house in Hatley. This pmlnr
sorves an old brick well, which formerly yielded an uncertain supply, but which
now receives additional water, bronght in pipes from a :mu:.ll spring about n
quarter of a mile to the east of the village. ‘Great house’ and rectory each
sossess a separate well, as do the out-lying farm houses.” —Report to Local
{:’m’etnmmtt Hoard, Mareh 2nd, 15897.
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Dunstable.
1. Messes. R, WHITE & SOxs.
Geol. map 46 8.W. ; One-inch map N.8. 220 ; Six-inch map 32 N. W,
Dug well to 12 by 6 feet, the rest bored.
Made and communicated by Messrs, C. Isler & Co. 1805,

Water-level 80 feet below surface in bore-tube.  Supply moderate.

Thickness. Depth.
Ft. in. Ft. in.

Chalk - - . - - - - - 89 0 89 0
Ganit [? and some (‘]mlk "I-Im']] - - . - . - 354 6 443 G
‘Sand - - - . - - . = 3 43 b

Grey sandstone = LY . - - D3 44 0

Light n; sandstone - - . - - 236 467 6

Dark clay (grey sandy) - =R . - 12 0 479 6

Sand 'l.n clay b e 0t T - 1 6 481 0

Light sand - . - - - - = 0 486 0O

BB Sy 1 et i ew s g > Higa D

: et sam . - . - - - = b

{.r;;:?ﬂgl P e R e e 0 506 0
3 " |Light sand - - - = - - 4 8 Bl0B
Sandstone - . . . 1 © 511 6

Light sand and mlﬂttﬂti}ne . . . 3 b 615 0

‘:ﬂltdbtunc - - - - g8 0O 53 D

Light sand and ‘"i'\lltlhluﬂﬁ - - - 4 0 5827 0

Sandstone - - - - 1 0 528 0

Light sand and hB.-I:ld"ih)l'l.l'.', - - 3 6 83l 6

Sandstone - - = - 5 9 837 3

2. DUNSTABLE GAS AND WATER WORKS.
Made and communicated by Messrs. Isler & Co. 1901.

Lined with 40 feet of 13} in. tubes ; top 10 feet below surface. Water-level
\ 140 feet below surface.

Supply 25,000 to 40,000 gallons per day.
Thickness. Depth.

Ft. Ft.
Dug well - - - - - - 13 13
Hard ehalk - - - 5 r - 23 36
Chalk - - - - - - 167 203
Gault - - - - = - . 2 €05

3. WarTerwoRks, near L. & N, W, BRailway Station.

Over 10,000 gallons an hour pumped without much effect on the water-level.
Information of well given to Mr. Jukes-Browne by the Engineer in charge,
was as follows :—
Ft.

Chalk, into hard rock [Totternhoe Stone] - - S

The rock stands like masonry and the water issues from eracks between the
blocks, the supply never failing.
A second h? ft, 60 feet deep, particulars of which were communieated b
\.[r A. If ]}Iulhp.ﬂ to Mr, Whitaker, was made and connected by a gallery ult,f
the above well. A boring was made to the total depth of 155 feet :—

Ft.
Chalk, the lower part very |IJ.-I"I.| . - - - - 140
Ganlt [‘ Chalk Marl] - . 3 S = : .18

4. RED Liox Ixx, in centre of town.
Abont 450 feet above Orndnance Datum.

Well about 80 feet deep, and the water in July 1884 stood between 30 and 40
feet from the bottom.

Dunton.

Geol. map 46 N.E. ; One-inch map N.8. 204 ; Six-inch map 18 S.E,
About 165 feet above Urdnance Datum.

Water from shallow wells (loam and Boulder elay on Gault).
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Eaton Bray.

Geol. map 46 S.W. ; One-inch map N.5. 220 ; Bix-inch map 31 N.E.
300 to 326 feet above Onlnance Datam,

In 1807 I'r. 8. W. Wheaton reported to the Loeal Government Board that :—
_" Water is found at a small distance from the surface in most parts of the

village, and there are numerous dykes and open watercourses ; henee the site
is naturally a damp one. The snbsoil upon which the houses stand consists of
chalk, rubble, sand, gravel and clay.

“ Water Supply. This is obtained almost entirely from wells ; there are, in
addition, two dipping \I:lu:m in the course of a spring, known as Pills, and water
from streams passing through the plaee is used to a very small extent.

* There is no public water supply. The level of the water in the wells is subject
to great Huctnations, At the time of my visit, in most of the wells water was
standing within from 1 to 2 feet of the surface. In a few instances the water in
the well was standing level with the surface of the ground, and one well was
discharging a large Illlﬂ.-l!l-i!-}' of water on the surface of the ground, a sprin
having risen in it. The wells are always dry-steined with 'Ialm.’:tn of hard chalk
or with flints,™

In 1904 a further report was made by Dr. K. Deane Sweeting, who then stated
that, in all essentials, Dr. Wheaton's statements were still 1|.||.p|i|;:{|.h|e, He
observed that “a well about 20 feet deep was sunk in 1900 on waste land in the
village of Eaton Bray by the Parish Council. A favourable analysis of this
water having been obtained, it has continned in use, as well as that of the other
shallow wells of the distriet.”

Eaton Socon.

Geol. map 187 N.8. ; Six-inch maps 8 N.E. 9 N.W. S.W.
G0 Lo 66 feet alove Ordnance Datum.

In a report made to the Local Government Board in 1907 Dr. R. D. H\teutirlff
remarked that water was dipped out of brooks in certain places in the parish o
Eaton Socon.  *° At Staploe lill?utm: Hocon parish), though brook water is piped
throngh a gravel bed to a well, the cottagers prefer to dip directly from the
brook. In places, however, where pond and brook water is drunk, the inhabi-
tants almost invariably boil it before drinking,  And in a few others, where the
wells are shallow and water stands near the surface, the cottagers prefer to
collect rainwater in tanks or Imtts, and to boil and filter it before consuming it.”

Part of the village of Eaton Socon has a publie water-supply. * This is by
the extension of the 56, Neot's Urhan District supply from that town to the
nearest point of Eaton Socon village, viz., at Eaton Ford. There are five
standpipes in the village. . . . The water is derived from a well 30 feet
deep in the alluvial gravel of the Ouse. . . . DBut the greater part of Eaton
Socon village is Hbilrilqmluie!:t upon local wells.  These are shallow surface
wells as a rule, running very low in summer, and exposed at all times to
pollution. . . . They are usually draw wells, but from some of them water
15 dipped.”

Elstow.
Geol. map N.8. 203 ; Six-inch map 16 N.E.
1. N.W. of MEDBURY FARM.
About 100 feet above Urdnance Datum.

Gravel - . . . - - - _ -
Blue (Oxford) clay - - - : 2 : :

o
i-"lF..

2. Cow Meadow, § mile N.W. of RAcEMEADOW FaRM. 1573
Communieated by Mr. Charles Howard.

Trial well dug on proposed site for Agricnltural Show, to depth of *“ 70 or 80
feet or perhaps more, all throngh clay with the exception of one or two seams
of gravel of a few inches thickness.” !

A. C G C,

Everton.

Geol. map 52 8.E. ; One-inch map N.S. 20 ; Six-inch map 13 8.\,
225 feet above Oridnance Datum.

Wells 25 to 35 feet deep (Lower Greensand over Oxford Clay).
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Eversholt.

Geol. map 46 N.W. ; One-inch map N.8. 220; Six-inch map 25 N.W.
260 to 370 feet above Ordnance Datun:,

Water supply in 1884 from springs and shallow wells. (See Report by Dr.
H. F. Parsons, to Local Government Board, )

Eyeworth.
Geol. map 46 N.E. ; One-inch map N.8. 204 ; Six-inch map 18 5. W,

Water supply from shallow wells. Deficient in quantity. (Dr. F. 5t. George
Mivart, Report to Loeal Government Board, 1594, )

Felmersham.

Geol. map 52 8.W. ; One-inch map N.S. 186 ; Six-inch map 7 8.W.
Alont 150 feet above Ordnance Datonm.

Well dug 27 feet, the rest bored, about the year 1811, by Thomas Pain.
(MS. of Rev. Mr. Marsh, in Bedford Library.)

Ft.

Loam and gravel - - - - g . = 17
Blue clay with band of rock 13 in. thick about

40 ft. from surface - - - . - 40

ad

As remarked by Mr. Cameron the record is suggestive of the presence of
the Estuarine Series and Upper Lias, beneath the Valley deposits,

Flitwick.
Geol. map 46 N.W. ; One inch map N.8, 220 ; Six-inch map 25 N.E.
1. AMPTHILL WATER SUPPLY.
Communieated by Mr. T. Hennell, Civil Engineer,
Trial well near Flitwick, H-E!llt-i_‘!!“h(‘.]" 1807,
20 chains west of the church.

204 feet above Ordnance Datum. Water level 35 feat from surface.
Water supply full and free,

'E"t'l

Lower Green- Bunning saml - - : - - : - 23
sand. Clay and sand in layers - = - - Sl
Ampthill Clay. Clay with a few hard layers . - = - 33

——

- Total - - G0
A fow © flints @ said to oecenr at depth of 23 feet.

No water fonnd below depth of 27 feet.
2, Frirwick Haun (Major Brooks'),
Communicated by Mr. Wilsher to Mr. Cameron, 1897.
Shaft 26 feet ; the rest hored.

It.
Lower Greensand,  Sand, with water at depth of 10 feet - . 98
Ampthill Clay. Blue Clay . . - . E z - 34
- 62

A ferruginons spring oceurs on Flitwick Moor.  (See p. 180.)

Goldington.

Geol. map N.5. 203 ; Six-inch map 12 5. W,

1. HownUuny Harrn, About 1 feet above Ordnance Datum,

Draw well in gravel tract to south of mansion, 18 feet deep.

2. GrEAT DAy Fard. 105 feet above Ordnance Datum.

Well through Boulder Clay and Oxford Clay 18 feet deep, with water [ ¢ from
Kellaways Beds], A.C G C



48 BEDFORDSHIRE,

Great Barford.

Geol, map 52 S.E. ; One-inch map N.S. 204 ; Six-inch map 12 N.E.
1. BIrCHFIELD FagM. About 105 feet above Ordnance Datum.

Ft.
Boulder Clay i . : e J ] . : - 1d
Oxford Clay . i i 3 TR o cw o= A

Spring at 60 feet.

2. WiINDMILL, north of GREEN ExD. 127 feet above Ordnance Datum.
Well dug 40 feet, bored 60 feet to rock [? Kellaways Beds]. No water.

3. In VILLAGE.

Ft.
River Drift - - - - ; - . 10
Boulder Clay - - i z - . x 41
4l
A C G G
Haynes.
{Haownes, )

Geol. map N.8. 203. Six-inch map 22 N.W.
1. Oxney's Farm. About 370 feet above Ordnance Datuam.

Well Ft.
Chalky Boulder Clay it Tt = R U - 47
Lower Greensand with water - . : - : S B
To Oxford Clay- - - = - - = . . 168

2. WurTe Horse INN, DEADMANS CrosS, about a mile north of Clophill.
Six-inch map 22 5.W,

Shaft 164 feet, the rest bored. Water stands 11 feet in well. Communicated
by Mr. J. Fuller, well-sinker, Wootton.

Ft.
Sand - - - . - —y W w R - 70
Lower Greensand { g P PRg T : : g 3 ? 5 i 0
Oxford Cla Clay . . - : - - - . P . 115
Kellaways Beds Sand. - S EREL T e e B el L
. 1M
A.C.G.C.

Heath.

Geol. map 46 N.W.; One-inch map N.8. 220 ; Six-inch map 28 N.W.
About 340 feet above Ordnance Datum.

HeaTH AND BREAcH. Mr. Cameron's notes.

1. Rep LioN, Lower Greensand. Coprolites at 23 feet. Somewhat rocky at
bottom. Clay [? Oxford], 29 feet.
2 The late Mr. FousTAINE'S. Reported to be a great depth and to have
Aelded a mineral water, which would seem to have resulted from the
ecomposition of some shaly carbonaceous seam in the Oxford Clay.

3. 500 vArDs W. of MILETREE FARM.

Ft. in.

[Gonlt].  (Clay. = e i = ustl g i
R Ferrnginous nodular bed - - g [ |
Giower, | Dark coloured pebbly sand - - - 1 10
b s Deep white sand (not bottomed) - - = -
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4. 300 yards E. of HEATH CHURCH.
Traces of Bonlder Clay.
[Gaunlt.]  Clay, thick.
Coarse,
[Lower Yollow and orange-colonred sand.
Greensand.] | Carstone, thick-bedded. Parts very compact and of a
bright brick-red tint ; hluish-black in places.

5. OVERENDGREEN FarMm. Six-inch map 28 N.E.

Made hy Messrs. Mayne Bros., of Stewkley (well sinkers). Date 1870.
Communicated by Mr. Beeby Thompson, F.G.S., F.C.5., and Mr. John Chal-
wick, F.(3.5.

Height above Ordnance Datum 464 feet ; Rest-level of water about 200 feet
above Ordnance Datnm.

Thiz well has bheen abandoned for a shallower one becaunse of the labour
entailed in pumping from a depth of about 177 feet.

The following particulars are the best available .—

Water obtained from the Lower Greensand (samd and a few layers of sand-
stone).

Oxford Clay not reached in the well.

Water said to stand 8 to 10 feet.

A platform now exists at a depth of 156 feet=308 feet above Ordnance
Datum, therefore the water is below this level.

A pecnliarity of this well is that in storiny weather a pipe from it, as also
the well itself, rives ont a ** trumpeting sound.” On visiting the well in Oetober,
1907, it was observed that there was qnite a strong dranght outwards throngh
the two small ventilating holes in the wooden cover., Apparently the warmer
air of the well is expelled by colder getting in from Humm-.'}Im:'ﬂ aronmil,

Henlow.

Geol. map 46 N.E. ; One-inch map 221 ; Six-inch map 23 5.W.
About 160 feet above Ordnance Datum.
Wells in village mostly 25 to 30 feet deep.
THe BIRD 18y Haxn, by Station (near Stondon).
About 120 feet of mixed earth [? Drift]. Total depth over 200 feet.
W. W.
Holwell.
{ Holywell of old map.)
Geol. map 46 N.E. ; One-inch map N.8. 221 ; Six-inch map 26 N.E.
1. HouwgkLl Bury, 1905. Nearly a quarter mile E. of the house. Abandoned,
Made and communicated by Messrs., Doewra,

Fth Ft'l-
Shaft (? old) the rest hbored - . - - . . . . — 49
Boulder Clay - = - - - - - - - - . 49 a8 °
E’}lingle, water-hearing! 2 3 - 2 : 2 2 - 4 102
Sand - - 3 : : - : : . - : - 10 121
Sandy Clay - . - - - : . - - - - 12 133
Ganlt - - . - - . - - . . . - 177 310
Sandy Gault 8 in, and Ganlt 26 ft. 4 in. . - : : - 97 337

2. Near the RecTony, 1591,
From information given by Mr, J. Hopkinson on the spot.
shaft 60 feet, the rest hored.

Water stands 19 feet in the well,
Thickness Di}pl-h,
Ft. Ft

[Drift] Sand and gravel - - - . - 30 a0
Chalk Marl - - . = . = € : : - 25 iy
Gault - = - - - - - . . - 149 or 159 204 or 214
Lower Greensand - . . . . - - - 20 or 10 204

W. W

Pwvater much impre nated with iron, is pumped to tank and allowed to
settle (William Hill, 25th April, 1907).

10263, L
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Houghton Conquest,
Geol. map N. 5. 203 ; Six-inch map 21 N.E.

y 152 to 165 feet above Ordnance Datam.
Wells 180 feet deep, throngh Oxford Clay into rock (Kellaway's Beds)

Houghton Regis.
BEWELL,

Geol. map 46 5.W. ; One-inch map N.5. 220 ; Six-inch map 82 N. W,
Boring made by L. & N. W. Railway at foot of Sewell Cutting, 1903.
About 400 feet above Ordnance Datam.

Thickness, Dc]lmh.

Ft. it

Chalk. Chalk - - . . - . - 70 70
Hard blue elay - - - - - 158 228

Soft blue clay - . - . - 42 270

Gianlt. Harid blne clay - . . . . 1 271
Soft blue clay - - - - 6l 252

Dark blue elay - . . = - 14 A6

j Green sand - - - . - . ] 252

Lower Green- Clay and saml - - - . - 49 4011
sand. Sandstone - : - : - = 05 477
ﬁ_:'m-n lﬁ;mtl . : . - - - &l 627

- ne clay - . . - . - 8 55
Jumasic, { Grey limestone - T 545

Husborne Crawley.

Geol. map 46 N.W. ; One-inch map N.8. 220 ; Six-inch map 24 N, E.
About 300 feet above Ordnance Datum,

Wells in the village nsually from 20 to 30 feet, through Boulder Clay to Lower
Greensand amd water.

On the Green a well was dug throngh 30 feet of sand to green sand, with water ;
this rreen samd is ealled * hard callons stuff.” Information from the sinker,
Mr. Dolton, as also the following,

At the White Horse Inn a thickness of 17 feet of sand was dug through to

clay.
A C G.C,

Kempston.

Geol. map N.S. 203 ; Six-inch map 16 N.W.
1. Brick Yarp, Woon ExXp.
Sunk 30 feet : the rest hored.

Ft.
[Oxford] Clay - - - - - . 50
[Kellaways] Sand - - - - . . 10
(]

Good supply of water.

2. Another well, on the south side of the main road, obtained water from 4 fect
of gravel resting on Oxford Clay.

3. Woon Exp (Miss Pedley’s)
Communicated by Mr. J. Fuller, Water-level 50 fect from surface,

Ft.
Uxford Clay and Mild Clay - - - . - 15
Kellaways Black Clay - - . s - 37
Bads, Sand E - - 5 = =

4. Woon Exp.  On property of Mr. W. Ransom of Hitchin,
Information from Mr. 8. Foster, Kempston.
Well dog abont 40 feet amd bored about 100 feet.
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4. Uross KEvs [sx, Woon Exp.  (1S90).
Made and communieated by Mr. J. Fuller, well-sinker, Wootton.
Dug 27 feet : the rest bored,

Flti
Oxford Cla - - . - - - . 60
Kellaways Sand - : o o bk BT LT -

Total - - B3
6. Lirrine Dian RoAp, Kempston (Jesse Felt's).
Iig 27 feet, rest hored,

Ft.

Oxford Clay - - - . s .62
Kellaways Sand - . . R 3 SR
Total - - 67

7. Another well in LirTie DAL BoAb.
Water stood 2 feet 6 inches in hottom of well,

Ftrli

Gravel - : > - : 2
Oxford Clay {lmae of WFHI . - - - 8
»  (bored) - - . . . - M
I\cllﬂ.“aw Beds.  Grey saml - . - . 0
73

8. MEADOW FARM.
Made by Messrs. Isler & Co. 1598,
Height above Ordnance Datum 200 feet,
Yield no good or useful quantity.
Bored thronghout.

Communicated by Mr. Brocklehurst.
Thmknem. Depth.
Fr.

Oxford Clay : - - . - . . - I{H 104
Kellaways Sandy l“]{l,.} CE R R R T
Cornbrash Stone - . - - : : = - Fal 126
Great
Oolite Dark elay - . : 2 : : : . 7 133
Clay.
Great
Oolite Limestone S S T . 95 159
Limestone.
(Green clay N T B | 161
Estnarine | Stone with marl - - - 0 170
Heries. \][ireen clay - - - - - - - g 152
Hard pyritoms rock . . . : : 5 173

9. “Tne NEsST,” SPRING RoaD.
Communicated by Mr. Fuller, well-sinker, Keeley Lane, Wootton.
Water-level 8 feet down, 1804,

Ft.
Red Loam - : : - : : g R
Sand . - - - i s . 2}
Gravel - - : : : ’ - 1
Grecuish elay - . - : S : -
Total - - . g - - - 14

10. KempsToN Bury (W, (. Harter, Esqg.).
Well, in Park south of House and adjoining the Bromham Road.
Communicated by Mr. 8. Foster, Contractor, Kempston,
Dug well !_i!!l"ﬂl].

Valley s
ilr:ft }E‘:r'u " g - ; : Z = = = « 20
Very hard water,

10563 D 2
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Three trial bore-holes were made near the house. The strata consisted of
Oxford Clay, about 30 feet, which rested on black sand. The water was of had
fuality.

11, One and a quarter miles north of CHurcH ENp (Caplain Beaumont's). 1891,
Communicated by Mr. Fuller, well-sinker, Wootton.
Diug 36 feet, the rest bored.

: Ft. in.
Oxfordian (Clay - - . R T . : -9 B
anid Stone - - - - - . : - 10 0
Great & Clay and stone - - - - - E - .15 0
Oolite lﬁufb sandy stone - . - - - . - = i
Heries,  \Stone - - . - - : 2t ST | 1 R
Total - - 5 -53 6

During the sinking of the above well, water issned with such great rapidity
that further operations were suspendeil, as the workmen were not able to draw
the water from the well.

12, At the LODGE, and at a somewhat higher level.

Ft.
[Oxford] Clay - - =l Tl R S S )
[ Kellaways] llr1glll: ye‘i]nn ‘-m.ml - - . . - : . - B

In the well-sinker’s opinion water from the sand-bed is often very good, but
may soon become bad when pumping is diseontinued.

13. KeEMprsTON GRANGE (Mr. H. Howard's). 1890.

Made and commmunicated by Mr. J. Costin, well-sinker, Kempston.

Valley Mix . X
ot ixed gravel and clay S PO == |
Drifl J Black sand - - - . . - a . : &SR
anid .
Kellaways i
Beds. -,

14. AvusTiN CaNoNs (Rev. Paul Wyatt). See also p. 30
Made by Mr. J. Fuller, well-sinker, 1591.
Communicated by Mr, 8, Foster, Kempston.
Shaft 17 feet 6 inches, the rest bored.
Yield no sufficient quantity, 1591.

Thickness.
Ft.
Soil : : . il A : E - 13
E'::EJEF { Gravel and water - - . - - : 2 4
Black elay - . . - - . - 5 1}
Stone - - - - ‘ . ¢ : : o
Clay . - - 3 . . - . . 13
Great Oolite | Stone - . . : : - ; Z 14
Series. Clay and Htmu:: - - - . - : ol 5l
Clay and stone - - 15

15. Maxor Housg, in garden. Communicateld by Mr. T, G, Elger, 1885.

IFt. in. Ft. in.

Valley {Imm soil - 6 0 6 0
L

Dirid Gravel (with mueh u.l.k,r_l - -8 6 14 6

| Hard rock - - =il 15 8§
(',-Eurnlnl'nﬁ]': ' | Blag o lay - L . - - -8 4 24 0
a ‘;‘:'j lite § Hard limestone sy gEnasig on vl o s )
e Lt ] Softer rock with iron pyrites - - 4 0 4 0
ALIENS Sandy bed with large stones (water) 4 0 8 0
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16. Beprorp Irox Works, Kempston.

Communicated by Mr. J. Costin, well-sinker. Water-level 20 feet from

surface, .
Ft.
Oxford Clay - - < - - : g : . 30
Kellaways Beds. Sandy rock . : - - 10
Hard Limestone 5 - - - - - ] = 10
al)
A GG G
Keysoe.

Geol. map 52 8. E. ; One-inch map N.8. 186 ;: Six-inch map 5 5.W.
HARRER'S FArM. East End. Keysoe Row.

Water stands 1 foot 6 inches in well, and is brackish, but was used formerly for
butter-making.

Communicate 1 by Mr, A, C. G. Cameron.

‘_I:I ] i L H] L: MEss.
Ft.
Bonlder Clay - . . - - " : : - 95
Oxford Clay - S M 5 . BO
Kellaways Sand S ot ? . : TR T
82

Langford.

Half-mile sonth of Church, by River Ivel. South of Biggleswade,
Geol. map 46 N.E. ; One-inch map N.S. 204 ; Six inch map 23 N.W,
Communicated by Colonel Sir R. G. Hennell.

Thichness, Depth.
Ft. in. Ft. in.

Soil - - : . - - . 1 6 1 6

[ Bounlder Clay - - = . - . 4 6 6 0

[Glacial | Vein of sand with water - - . 0 &6 G 6

Drift] | Boulder Clay - - . - . - 8 6 15 0O

~ Vein of sa.llrf' with impure water - - 1 0 16 0

ot Blue clay . - - . - - 9 0 25 0

* | Clay - . . - . - =SS ) 31T 0

[Lower] (Greensamnd - = - . . - T D 44 0
H.B.W.

Water in village obtained from shallow wells * often not exceeding § to 10
{eut in depth * (Dr. F, 8t. George Mivart, Report to Local Government Board,

Leagrave.

Geol. map 46 8. E. ; One-inch map N.S. 220 ; Six-inch map 29 S.E,
MIDLAND RATLWAY STATION.
Made and communicated by Mr. 13, B. Paten
Shaft 49 feet, the rest bored.

Chalk - - . L a0
Ganlt : - i . 989 }!!03

The Gault must inelude some clayey Chalk Marl. The proner i
) ; & . 3 PrOEr T L T
probably be Chalk about 100, Gault about L‘l_blll f:!:il peding wend

W. W.
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Leight-on Buzzard.
Geol. map 46 5. W. ; One-inch map N.8. 220 ; Six-inch map 28 S.E.
1. LocAL BoArp WATERWORKS on Stanbridge Road. 319 feet above Ordnance
Datum.

Sunk 48 feet ; the rest bored. Made and communicated by Messrs. C. Isler
& Co., 1892,
Water level 47 feet 6 in. from surface.
Yield 12,000 gallons per hour.

Thickness. Depth.
Ft. in. Ft. in.

Gravel, ete. . - : B : 100 0 1 0

Grault. Blue clay - : . . . - 2 6 42 6
¢ Dead sand - - 9 6 52 0

Blowing red sand nml ]}ehhluh - 3 6 a3 6

Blowing red sand - . - . 33 6 89 0

Blowing grey sand - - . - 10 9 o 8

Grey sandstone . . 4 9 104 @

{.-rru..n stone and grey :-mnl 2 8 107 3

Lower | Grey sandstone - - . - 2 0 110 0
Greensand. ) Sandstone and shingle - - - 30 113 0
Grey sandstone . - 5 0 118 0

Congealed stone, pelbles II-ILll ﬁmul - 1L 6 119 &

Green sand and pebhles - - 4 0 123 @

Stone and ¢ ,::Teeu *-.a.mly |l.u.m . 6 6 130 0

Stone - - 1 0 131 O

L Green sand and stone 13 0 144 0

2, LoNpox & Norry WesTERN Balnway Co., near “:uuhh entrance to Linslade
tunnel. (Boeks) Six- :I.lI.l..lI map 28 5. W.

Made and communicated by Messrs, Le Grand and Suteliff.
About 330 feet above Ordnance Datum.  Water-level 35 feet down.
Thickness. Depth.

Ft. K t

Soll - - mii VA 2

Soft red b-uml:stmm tt.ml 'iﬂ_‘,"Lh u[ bIl.IlJ.I - 34 36

Red sand : a little water- - - - 15 5l

Live red sand - - . 314 524

[ Lower Coarse live sand and small lrahi.-lw - - 1y 93
Greensand.] } Blowing sand - - - - . - 8 101
Sandy tluc elay - - . - = 3 1M

Iil-:m ing sand - . . . . . i 1094

Sand and clay - E : - . - 2 112

W. W.

3. South of Uxioxn, and just south of Dunstable Branch Railway. .
Well through Boulder Clay into Lower Greensand, 39 feet deep.
A C G C

Lower Gravenhurst.

Geol. map 46 N.E. ; One-inch map N.5, 220 ; Six-inch map 26 N.W.
Iow FarM.
Boring by Mr. Wilsher, of Greenfield. Yield 120 gallons a minute.

Feet.

[Ganlt] Clay - - - 150

[ Lower Greensand] Thin brown Rock - - 2 Water burst up.
152

At Ton Lodge and Fielding Farm good supplies were similarly obtained.
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LUTON.

Luton.

Geol. map 46 ; One-inch map N.8, 220 ; Six-inch map 33 N.W.
1. Midland Railway. 1881. About 330 feet above Ordnance Datum.
Mule and communicated by Messrs. Docwra.
Shaft and eylinders 41} feet (the hottom 2 feet filled np with concrete).
Water-level abont 7 feet down.

Ft.
Soft Chalk - - - : ; " . -¥48
Chalk and beds of flints - - - I - 59 1074

Mr. Cameron had a note from the engineer, who recceds a well, at the
engine-house, 220 feet deep and in Chalk, except for a few feet of gravelly
clay at the top.

2, Waterworks. East of Midland Railway Station. About 360 feet above
Ordnance Datum.

Communications from Mr. R. T. Lecky and Mr. J. Sannders.

Shaft 50 feet, the rest bored.
I't.
Ghidlo! Gy = oo C lelie M . - 224) a0y
Chalk Marl (called Gault by the workmen) - L
Mr. R. B. Paten wrote to me, “ we just reached the Gault, but did not go into
it W. W.
Mr. Middleman gave the following particulars to Mr. Jukes-Browne, in 1874.

Ft. Ft.

Middle Chalk {Entnmml chalk - . . - . - - 130 130
150 feet. g;am of h:{rdl l:ill;:lk [Malbourn Liock, &e.] - - {2__{} ‘!"iﬂ

| Saturated chalk - - - - . . - 65 215
[Lu;\:!::lrfgé;ﬂk] { Pan of hard chalk [ Totternhoe Stone] - 0 Ll
d ’ Gault clay [Chalk Marl] - . - - - DG 320

Mr. Phillips, C.E.; told Mr. Cameron (later) that the water stands 26 feet
(down ), seldom varying beyond a foot, and the yield is 100,000 gallons an hour,

Mr. J. Saunders states that a brick was made, probably from the Ganlt clay
found at a de]i"’l' of 465 feet at the Old Brewery, in Park Street, Luton.

Mr. A. C. G. Cameron says that over the doorway of the Cock Inn, there is a
'im;‘;ile brick, in the red brick wall, with the inseription *¢ F. Burr, 465 feet, Jan.

"silj

d. ME. 5. OLIVER'S, PARK BT. WEsT. About 350 feet above Ordnance Datum.
Communicated to Mr. Cameron by Mr. Oliver.

It.

[Valley] Gravel . - 2 - . . - - ol
Chalk - ¥ : : g ; i i .60

G

4. MEessis. Browy & Soxs, 1805, Made and eommunicated to Mr. Whitaker
by Messrs. Duke and Ockenden.

_ Shaft varying from 11 to 5 feet in diameter to 35 feet below surface. 12
inch Boring continued to 95 fect below surface in Chalk. Water level 21 feet
below surface.

5. LuToN LAUNDRY. Six-inch map 32 N.E.
Maidencommon Farm, N.W. of town.
42 feet above Ordnance Datuin.
Well 150 feet deep throngh gravel into Chalk,

6. Tue HypE (Col. Ames). One-inch map N.S. 239 ; Six-inch map 33 S.1.
East Hyde Park, over 3 miles S.E. of the town, 1871.
Sunk and communicated by Mr. R. B. Paten.

Shaft 170 feet, the rest hored.

o o & l“t'
Chalk, with flints [? not flints thronghout, but only in upper part] - 270
W. W,
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Marston Moretaine,

Geol. map 46 N.W. ; One-inch map N.5. 203.
1. BoamrD SCHOOL, Six-inch map 21 N, W,
Made and communicated by Mr. J. Fuller.
Shaft 55 feet, the rest bored.  Abandoned, no water being found.
Thieknes. ”‘il;}'h'

Ft.
River gravel - : - . : . . - 2 20
Oxford Clay - . . . . : - 63 83
Great [Hmtlu, 3, 2 and 24 feet, another tonched
Oolite {  atb the base, divided by 3 layers of clay
Heries., I_ each a foot thick - - - - - 10k 54
2. Woop Exp.  Well dug 44 feet ; the rest bored, in 1596,
, Ft.
Oxford elay - - - = . - - = T8
Kellaways sand - - - - R TR T
B2

3. Urreg SHELTON, Mr. W. Merryweather's Well.  Six-inech map 16 5.W.
Communicated by Mr. J. Fuller, Well-sinker, Wootton.

t.
Clay, dug - . - ; : - £ : : . 45
+  bored to sand and water - . . . - a0

95
Water stood 2 feet in the well when it was dug to 40 feet. Mr. Fuller, well-
sinker, Wootton, deepened it to 45 feet and the water now stands 7 feet in the
wiell. A.C.G. C

Meppershall.

Geol. map 46 N.E. ; One-inch map N.8. 221.  Six-inch map 22 8.E.
Water from shallow wells, (Drift on Lower Chalk and Gault.)

Milton Ernest.

Geol. map N.S, 203, Six-inch map 7 5.E.
CHUERCH FFAnM.

About 200 feet above Ordnance Datum. Communicated by Mr. J. Fuler
to Mr. Cameron, 1893,

Ft.
Soil - - " i - - : : Bl 1)
Oxford | Yellowish clay - . . - E - - 10
Clay. | Blue clay - - L e e P )
Kellaways Beds.  Bloe sandy roek - - - - - - 7
Great Oolite Series. Clay and limestone (with water) - - 19}
53

Moggerhanger.

Geol. map 52 5. E. ; One-inch map N.5. 204 ; Six-inch map 17 N.E.

Wells in or through Boulder clay up to 90 feet deep.  About 140 teet above
Ordnance Datum.

In a report to the Loeal Government Board issned in March, 1897, Iir. (. S,
Buchanan gave the following partienlars :—

“ The wells of Moggerhanger, about a dozen in number, are of old eonstruetion.
They are dry-steined ; and this steining consists of brickwork which is
frequently faulty. Water is drawn from them usually by bucket and windlass,
sometimes by a punp.  Some are 20 feet or more io depth, others are abont 15
feet., These weIlI:: are fed by surface water which percolates to them through
the layers of glacial drift which overlie the Oxford Clay."”
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Information oltained by Mr. €. E. Hawkins tended to show that **these
wells are fed chiefly by surface water pereolating through the 1lr1_fl.-, and only to
a small extent, if at all, from any definable water-bearing layer interposed be-
tween the Boulder Clay and the Oxford Clay.” 4 =

“They have apparently been given their depth partly with the object of
traversing the whole thickness of these superficial layers, and so of obtaining
the greatest amonnt of water that the drift will yield ; partly also they have
been sunk more deeply than is common in the case of wells fed merely with
surface water, in order to allow for storage in periods of dronght. Water is
commonly slow in percolating to these wells.”

“ Some houses in Chalton obtain water from one or two wells which in depth
and construction correspond with those at Moggerhanger. Others obtain
water from a Imml boside the Jiigii rowl from Blunham to E]n;.;f.{l:rlm.n;.:‘ﬂl‘.” ) .

In a report to the Local Government Board in 1899, Dr, F. 8t. George Mivart
states that the water supply was for the most part in the same condition as it
was when the district was visited by Dr. Buchanan.

Northill.
Tur RecTory, 15877,
Geol. map. 52 S.E. ; One-inch map N.S. 204 ; Six-inch map 17 N. W,
Made and communicated by Messrs Le Grand and Suteliff.

Water-level 19 feet down.
Thickness. Depth.
Ft. in. Ft in.

Stony blue elay - d : k - 48 0 43 0
f Flint and blne clay - - - - 3 & a6 6
[ Bonlder Clay] Stony blue clay - . - . - 10 @ a7 n
l Flints and blue e'ay - - - -17 6 4 6
Blue stony elay - - - -2 8 14 0
[ Green elay - - - g : -12 0 116G 0
Blue elay . . . - 10 0 126 O
Blue clay and shells - -9 0 135 0
}:;Irli::grwn clay - - -13 6 148 6
Oxford Clay and/ L.k stone - ; i : E ‘4 G 163 0
wellaways Beds, | | "l.:il:l:g::;!l:it-]uy‘uml _ﬂ“’"? y 23 H {;g 3
Sandy blue clay - . - - 9 0 191 0O
| Sand rock - - . 7 4 198 4
Blue clay and shells - . -2 6 20 10
Rock and blue cla = el R Ll o B RO S
[Cornbrash 7] Limestone - - - . . - 2 8 205 3
|x ﬁ:ltu(l}r_tliﬂu(: clay - g i - -3 0 a8 3
” . . e shomne - - - - - i 5
[GreatUolite m“ff Batdy Glay f=0 ain 2 0 210 ol 7
and Limestone.] | R P X : 3 4D 90 7
Sandy clay and stone - - - 3 0 223 7

The above grovping differs from that given, on authority of Mr. Whitaker, in
the Memoir on Jurassic Rocks of Britain, vol. v. 1895, p. 50, In that Memoir
the strata from 104 to bottom of boring were grouped as Oxford Clay.

Water elsewhere in village obfained from wells up to about 60 feet deep.

IcKWELL GRZEN, UPPER and LOWER CALDECOTE, and Hatcn are supplied

by shallow wells.
0ld Warden.

Geol. map 46 N.E. ; One-inch map N.S. 204 ; Six-inch map 17 8.E.
160 to 190 feet above Ordnance Datom,

Shallow wells in Lower Greensand.
Geol. map N.S. 203, ; Six-inch map 11 N, W,
L. For cottages adjoining RAILWAY STATION,

. : Ft.
Oxford {‘t ellowish sandy loam and mild clay - - fi
Clay. |Blueclay® . . : S 2 .. 2

Great Oolite [ Hard blue stone ¥ - : . : ;
Series. | Hard blue shelly limestone Townc g BRI
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2. Trial holes for Viaduet,

Ft,

Alluvium.  Yellow clay - s . . . . - 3

Estuarine Series. Blue clay with slabs of iron pyrites - 17
ACGC

Pertenhall.

Waoon Exp.
Greal, map 32 N.E. ; One-inch map N.S. 186 ; Six-inch map 5 N.W.
About 175 feet above Ordnance Datum.
Shaft to 95 feet, the rest hored, April, 1895.
Communicated by Mr. A. C. . Cameron.
Yield.—At 05 feet, 2 ft. of water in 12 hrs.

s ]3‘} i1 {i 5 ] yE
LR} 14-]: i ] T m L]
12 5 from 2 p.m. Sat. till Mon.
Thickness, Depth.
L Ft. Lt
Soil . . - = . ’ : : o )
[Boulder clay] Chalky clay - - I 3 5
Clay . s - # - : 5 13
Bandy clay - - 17 30
{:nIm.!n}' clay . . . . 20 51}
MAY. e war b sbcl dae 55 N7
“Eﬁ;{d Soft moist clay SEH Beta dnid 5 80
i Clay - - - - - 4 84
Clay, Ammonites Jason - . . 1 85
Clay, slabby - - = - - 10 05
Clay - : 3 - - . 35 130
[Kcliﬁ.wnyﬁ{l'rmf sand and Belemnites - - 13 143
Beds.] | Clay - . . . - - . 1 144

Podington.
{Puddington on old series map.)
Hixwick HALL.
Geol. map 52 5.W. ; One-inch map N.5. 186 ; Six-inch map 3 5.W.
Communicated to Mr. Beeby Thompson by Mr. W, Smart.
Water rises 7 feet ; quantity 3,000 gallons per hour,

Soil - - . - . - - 2

Estuarine Bods ¢ { gAY lowm - - - - - -4
12

A good deal of lignite has been met with in the parish, I:ruim.hl}r in the
Estnarine Beds, Mr. Cameron refers to records of “coal pits™ in 1826, (See
“ Hist. and Antiq. of the Hundred of Willey,” by W. M. Harvey.)

Potsgrove.
Geol. map 46 N.W. ; One-inch map N.5. 220 ; Six-inch map 24 5. E.
1. Sanp House. W. of village.
Maile by Fenny Stratford Urban District Conneil, 1907,
Clommmunieated 1!;,' Mr. John Chadwick, F.(:.5., to Mr. I3, 'l‘lmmp.-mir.

Height above Ordnance Datum 393 feet. Rest-level of water 208 feet above
Ordnance Datum ; 95 feet from surface.

12-inch borehole down to 50 feet.
Gi-inch i remaining 150 feet.
Thickness. Depth,
Ft.im. Ft in.
Liaun . - - . . - - 2 0

Dirift. Cravel : . . . . p - 4 0
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. Saxp Houvse—continned.
; Thickness. Depth.
Ft. in. Fi. in.

Yellow sand - . . - - - g 0 %
| Light yellow clay - - - 4o o3 ek g8 26 02
Dark elay with sand . - : M 0 G0 0
Btone - - : - : : - 9
Greensand . . - - : ISy |
Stone ; - . - - - 2 ::
ireensamn. - - - - - o
] Lower - Btome - . . - - 3
Greensanid. Gireensand . . . . . 10 0
Stone - . - - - 3
Gireensanid . - . . - = F 1§
Hstone = - . - - - 3
[ Greensand - - - - - - 1 0 4 9
| Gireen sandstone = - . - - 1% 3 IH: 0
. Bunning sand with water . - 1 0 185 0
Oxford Clay.  Oxfordclay - - - s - 150 200 0
2, SHEEF LANE.
From notes by Mr. H. Banerman. B
Drift and # Ganlt. Clay - - - - - - - B0
Loose sand - - - 1 : - 30
Lower Riikigs Sy o eois Efen 2 HnES 0y
Lireensand, . T ThE :
Sand with stonebands (water) - - B
176

The following wells were made and communieated by Mr. J. Dolton.
3. SHEEP LANE SuooL.  Water at the bottom.

‘Boulder Cla, r.] Clay - ! : g - 00
1[:[.0“131‘ Gl"eell:amml.] Loose sand - - - 06 186 feet.
4. CrLosE 1O CHUERCH. Clay 30 feet. .

5 Farm N. oF CnvrcH.  Clay on gravel, 10 feet.

Potton.

Geol. map 52 8.E. ; One-inch map N.8. 204 ; Six-inch maps 13 8. E. and 18 N.E.
125 to 150 feet above Ordnance Datum.

Wells up to about 40 feet in depth in Lower Greensand.

Pulloxhill,

HiciayM BURY.
Geol. map 46 N.E.; One-inch map N.5. 220 ; Six-inch map 25 N.E.
S to 350 feet above Ordnance Datam.
1 mile 5.W. of Church.
Communicated by Mr. Edward Jekyell to Mr. Cameron,
Dug 80 feet ; bored 60 feet.

Ft.

[Boulder Clay.] Clay - - : 5 gl . o5
[Ganlt.] Clay - - : e : - 115
1400

At the bottom, 1 foot of roek. Water stands 110 feet in the well, and the
:.-.Ilpfp!:," has never given out. A small but insufficient supply was got at 20 to
30 feet. The water in this well is objectionable to the taste, especially if it has
stood long in the iron pipe of the pump.

Ravensden.

Geol. map one-inch N.S. 203.  Six-inch map 12 N.W.

In this parish water has been obtained from a ﬂ]iriug at the * Long Close
ﬁnd for the supply of Ravensden Grange, and from deep wells which, however
do not yield an abundant supply. '
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Renhold.

Geol, map one-inch N.8. 203 ; Bix-inch map 12 N.'W.
150 to 187 feet above Ordnance Datum.

A few wells 10 to 12 feet deep in boulder clay ; also ponds on boulder clay
have heen utilised.

Goml :-':nlpf}liﬂﬁ have been obtained at Howbury Hall from two deep wells ; at
the Renhold brickfield from a well sunk 35 feet deep, in 1879 ; at Hill Farm ;
and at Great Dairy Farm.

For these and the following particnlars we are indebted to a report on village
water-supplies, printed in the * Bedfordshive Standard,” August 11th, 1888,

“ Workhouse End ** during drought is chiefly supplied by a large pond and

dip well—never dry—at Mr. Thos. Joyee's * lklh}ielll Farm,” and in the wet
season the overflow from this source feeds several water holes arranged near the
cottages. At “ Brook End Farin,” occupied by Mr, John Long, is a deep well,
with constant supply of good water. At the * Horse Shoes ¥ public house is a
well twenty feet deep, fitted with pump inside, giving a constant supply, and at
the two cottages on the opposite =ide of the rowd a well has been sunk within the
last two months, depth twenty-three feet, giving an abundant supply of good
drinking water. At Miss Raines' cottages, * Top End,” is a well, twenty feet
deep, allording a fairly good spuply ; and almost opposite these cottages at Mr.
Geo. Buck’s, sen. is a well forty feet deep, from which all the surrounding
cottages have been supplied when Miss Raines' well had run dry. At © Little
Church Farin ™ is also a deep well with good supply. At the vicarage are two
good wells, one recently sunk in the orchard, both yiul{lin;i;) a copious supply of
rood water. At Mr. George Harrison’s Farm, near * The n]lliJPArmH *" public
wnse, there is a deep well with good supply : and at Mr. Geo. Boek's, jun.,
adjoining, a well was deepened about a month ago, with very satisfactory
results, At Mr. Iveit's brickyard are two wells with good yield ; and near there
is also a good well, twenty feet deep, in a garden by the roadside, which was
sunk about thirteen years ago upon the recommendation of this Authority, which
has never been dry ; the water in this well rises to within three feet of the
surface. At the * Charity ('ottages ™ iz a good well, forty feet deep, which was
sunk by the late Vicar. Salph End is amply supplied with good water,”

Roxton.

Geol. map 52 8.E. ; One-inch map N.8. 204 ; Six-inch map 12 N.E.
75 to 100 feet above Ordnance Datum.
There were 22 wells in the village in 1886, from 12 to 20 feet deep.
At the RoYAL OAK :

Chalky and gravellyclay - - - - 20
Gravel with water - - S

Ridgmont.

Geol. map 46 N.W. ; One-inch map N.8. 220 ; Six-inch map 21 8. W.
390 to 397 feet above Ordnance Datum.
1. Parish well (good water, nsually abundant) 100 feet in Lower Greensand.

2, Near Methodist Chapel, 70 feet Lower Greensand.
A.C G C

Sandy.

Geol, map 52 S.E. ; One-inch map N.S. 204 ; Six-inch map 13 5. W., 18 N.W.
0 to 115 feet aliove Ordnance Datum,

Water obtained in Lower Greensand, from wells © generally Elry-.-msitmd. aud
of an average llupl,]u of 25 to 30 feet.” Dr. F. Bt. George Mivart, Report to
Local Government Board, 1809,



SHARNBROOK-SHILLINGTOXN,

Sharnbrook.

Communieated by Mr. Cameron.

Giravel and rubble [Great Oolite Limestone] -

Clay.

The clay may represent Upper Estuarine Series and Upper Lias,

Geol. map 52 8.W. ; One-inch map N.5. 186 ; Six-inch map 7 N.W.

1. Corraces belonging to L. 8. Gibbon, Esq. of Sharnbrook Grange.

Ft.

- 20

Somewhat greenish, mostly blue or blackish-blue (bored) 50

2 Near STokE MinL. 146 feet above Ordnance Datum.
Communieated by Mr, Whitaker.

Shaft 21 feet : the rest bored.

ppa—. AT i S A=
{1;}"'1-E'~ll;:’] Loamy Sand - : - £ ; :
gl Flint Gravel - : : < i :
[Upper R e X ! . _ ; i
Estuarine { }F{llui ':-IE:"; ; ; _ : j
Serles. |

3. Near to SToOKE MILL.

shaft 34 feet : the rest hored.
Drawing in Office [and specimens].
Water-level 14 feet 9 inches down.

Thickness, lmln,h.
uli A

Communieated by Mr. Whitaker.

Ft. Ft.
[Valley Soil . . : - - (i
Dirift. ] Loamy samd - - . . . . - 11 17
! Blue elay [dark grey, bedded, at 17 ; dark
grey at 23] . - - . - - 20
Grey elay [very pale, hard, sandy, not nnlike
[Upper hard chalk marl, almost stone] - - 4 11}
Estuarine | Running sand [fine, sharp, nearly white]
Series to {  many bits of pyrites in this - . . 4 34
Ul-]-er Blue clay (36, dark grey sandy ; 40 ditto ;
Lias.] very dry, fine; 42 grey clay; 47 grey
clay ; 491 grey clay ; 52 grey clay ; 65
arey clay ; 76 grey clay ; 80 grey clay ;
5 grey clay ; 100 grey clay ;brokenshell] 66 100

Water in village mostl

4. CorworTH Hovse.

Well 30 feet clay to fossiliferons rock—water abundant.

[? Boulder elay to Cornbrash. ]

Shefford.

Geol. map 46 N.E. ; One-inch map N.8. 204 ; Six-inch map 22 5. E.
Abont 140 feet abeve Ordnance Datumn.

through Gault into that formation.

1.

Shillington.

Geol. map 46 N.E. ; One-inch map N.8. 221 ; Six-inch map 26 N.E.
170 to 200 feet above Ordnance Datan.

Coprolite-work just south of HaNscompr EXD, on west side of village.

obtained from shallow wells in Lower Greensand or

Information from Mr. Mason, given on the spot (1868), to Mr. W. Whitaker.
Shaft 40 feet, the rest hored,

Water rises to within 8 feet of the surface.

EThrough a very little Chalk Marl, the Coprolite bed and the Gault, with a bed
of coprolites at 180 feet [? at bottom], about 190 fee'; and Sand [Lower

(ireensand] about A0 feet,
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2. VICARAGE.,

[Through a little Chalk Marl, the Coprolite bed, and the Gault] about 200
feet.

3. Smuuscaroy Buiry or Bury Exp.

Dug throngh about 20 feet of Boulder Clay, and then Gault, which was
bored (1868) to a depth of 190 feet,
Silsoe.

Geol. map 46 N.E. ; One-inch map N.5. 220 ; Six-inch map 26 N.W.

WREST PARK, WHITE HALL LODGE, sonth of mansion. About 180 feet above
Urdnance Datom.

Boring through blue clay [Gault] to sand [Lower Greensand].

Prof. %*:. J. Chapman remarked in 1852 :—* This well is 180 feet deep, with a
bore of four inches in diameter. The water gushes out with great foree, day
and night, in a continued stream, and at the rate of about 70 gallons A minnte,™

Hardness - - - - . - 03K
Alkalinity - . . . . - 850
(Phil. Mag. Ser. 4, Vol. iv., p. 104.)

Souldrop.

Geol. map 52 5. W, ; One-inch map N.5. 186 ; Six-inch map 7 N.W.
Abount 317 feet above Ordnance Datum.

WELL near CHURCH Fanw.
60 feet through Boulder Clay into Kellaway's Beds? Water somewhat

ferrnginous.—A, C. (i, C.
Southill,
Geol. map 46 N.E. ; One-inch map N_5. 24 ; Bix-inch map 22 N.E.
1. 650 yards west of STANFORDBURY FARM,
Communicated by Messrs, Easton and Andersomn.
About 235 feet above Ordnanee Datnm.
Yield 7 zallons a minute.
sunk 47 feet ; bored 111 feet.

Thickness,
Ft.
Boulder clay - - - - - = - ; - &5
Gamdt = = sasemt-Teedsle e Sheooiateatictee s | 2D
Sand [Lower Greensand] - . . - - - . 87
158

2, Mp. WHITBEREAD'S WELL.
Communieated by Mr. Cameron.
Depth 140 feet.  Water-level 50 feet from bottom.
3. CoTraces oveR TUNNEL.
Communicated by Mr. Hannam.

Ft.

Dng - - L - z s - iu
Bored - L . s % . a 0
110

Plentiful yield from Lower Greensand.
Many houses supplied by shallow wells at SouTHinL and at the hamlet of
. BrooM,

Stagsden.

(ieol. map 203, ; Six-inch map 11 5. W.
WeLL Housg., 177 feet above Urdnance Datumn.
Sunk by Mr. J. Costin and communicated to Mr. Cameron by Mr. 8, Foster
Water-level 70 feet from surface.
Boulder elay. Clay with chalk l
- 180 feet.

Jurnssie. {2{1'111 2 2 j



STEPPINGLE Y—THURLEIGH. (%

Steppingley.
Geol. map 46 N.W. ; One-inch map N.5. 220; Six-inch map 25 N.W.
Alout 250 feet above Ordnance Datum.

Wells here are usually through from 60 to 70 feet of Lower Greensand, to
the Ampthill Clay and water. A OGO

Stevington.

Geol. map N. 8. 203 ; Six-inch map 11 N.W.
Ahbout 150 feet above Ordnance Datum.
WELL at ME. RovGHEAD'S (Blacksmith).
Communiecated by Mr, Cameron.
Supplies 7 cottages. Water stands 15 feet deep.

Ft.

Clay - Y - - 10

Great Oolite | Roek - e . y : 4
Series, Clay - . - = E 10
Rock - : 2 o8

52

Stotfold.

(See also p. 31.)

(ieol. map 46 N.E. ; One-inch map N.8. 221; Six-inch maps 23 8.E., 27 N.E.
150 to 160 feet above Ordnance Datum.

Me. SAUNDERS Housk, near the chureh.
Information from Mr. J. Conder, well-sinker.

Sunk throngh 25 feet of soft clunch, with coprolites at the base, and then a
little way into blue clay [Gault]. A

Sundon.
Geol. map 46 N.E. ; One-inch map N.5. 220 ; Six-inch maps 20 N.E., 8.E.
About 443 feet above Ordnance Datum.
N.W. of LoTox. 1903.
Communicated by Mr. W. Whitaker.

Ft.
Chalk and Gault - : : - . toabout 320
e S e Bk T 3411
Lower Clayey beds, sandy clay, sandier lower,
Greensand, and about bottom a line compacted
(?clayey) sand - - - - - . 369

Tempsford.

Geol. map 52 5. E. ; One-inch map N.5. 204 ; Six-inch maps 12 N.E., 13 N. W,
60 to 90 feet above Ordnance Datum.

Dr. I, 8t. George Mivart reported to the Local Government Board in 1809 that
“There is no public water supply. The private wells, two or three of which
are said to yielid a short supply in dry swnmers, are shallow and generally dry
steined. : They are generally of the ¢ dip’ kind ; others are fitted with
windlass and ehain. The edges of most of the wells were found to be flush
with the surface of the ground, a wooden collar being generally furnished, to
which a more or less ill-fitting or broken cover is lixed.”

Wells dug in Gravel on Oxford Clay.

Thurleigh.

Geol. map 52 8. E. ; One-inch map N.8, 186 ; Six-inch map 7 S.E.
Ponds in area of Boulder-clay have been utilised as a source of water-supply.
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Tingrith,
Geol, map 46 N.W. ; One-inch map N.5, 220 ; Six-inch map 25 85.W.

At Herne Dairy Farm [now Hernegreen Farn] near Tlllgil'll-]'l, a well hald
been suok 40 to 50 feet through Boulder-clay. (From a note by Mr. H. Banerman. )

Wilden.

Geol. map N.8. 203 ; Six-inch maps 8 8.W., 8. E.

"ﬂl splied in part from ** water holes ™ on Boulder Clay or Oxford Clay.

“; the viearage there is a deep well still yielding a good sup oly, and
m’ijululng upon the school property is a well reventeen feet deep, which was
sunk about eighteen years ago, also j’lﬁldl]‘l" a plentiful supply o g{mrl water,
and which has never been dry. At the * Manor Farm’ there is a good supply
thronghont. On the road leading to Benhold are several small holdings, inelud-
ing * Fensome's Farm,’ and some old cottages, owned by Mr. Ivett, brickmaker,
:aup’p]iu:l by wells on the premises.”—From the Bedfordshive Sta .'dmf!, Angust
11th, 1888,

Willshamstead.
Geol. map N.8. 203 ; Six-inch map 17 5.W.
CorroN ExD.
Dug 50 feet, Good supply.

I't.
[Oxford] Clay - . . - . - : : - 05
[ Kellaways] Sand . ot moe b e : Sl o —
1080

Woburn.

1. WorurN PAREK, close to western cornerof Milton Wood,
Geol. Map 46 N.W. ; One-inch map N.3. 220 ; Six-inch map 24 5. E.
446 feet above Ordnance Datum.
Made and communieated by Messrs Le Grand amd SBuateliff, 1898, to Mr. W.
Whitaker,
Water-level in March, 1898, 159 feet from suriace.
Thickness, Depth.
F in. Fi. inm.

: Yellow clay .= . . . 1 0 1 0
| Boulder v]!w HIIIJ.L} - - -73 0 4 0
| Fine sand (a little soakage of w ul,erj 0 6 74 G
Loam, stones and shells [brownish- grey
Allavial Drift. 1, :tlﬂ.yey etmni a.ml .rpmrt.z pebble] - - 7 6 82 0
| Band - . - - B 0 87 0
Sandy elay - a 0 o 0
| ]:':::uI{JIIer elay | dmk --T{:_',r t-h:,. 'MII: |I1l.-'-' ni
\ chalk, “t]'lta-'i anil other ﬂmtw] - G o 106 0
[ Hard sandy clay - . . - 6 0 12 ¢
| Bandy rock and clay - - - -37 0 149 0
| Sand (dark grey) and ¢ lay mixed : water
' touched at 161 feet, - -2 0 174 0
| Fine sand and thin layers of clay - -14 0D 188 D
[Lower | Sand - - - - -3 4 191 6
G reensand. | il Gireen saml, clay ﬂ.I:III H-E.IHIL*H g - 85 6 200 0
Green sand and clay (at 202 I'ugl; HOTIE-
what dark greenigh sand with hard
, s, - - . . - -21 0 221 0
| Gireen samil - - - - - -10 § 231 6
Green saml and clay - ; : . =20 6 252 0
= i o SO T S17 0 29 0

2 WorUEN ARpBEY. Information from Mr. T. Preston.

An oll w l.|j &G feet *"—"fl' has been found within the Abbey. It is now fitled
up. For many years it was used as a cess- pit.
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Six-inch map 24 N.E.
3. Parx KEErER's HoUsE

Boulder Clay, Lower Greensand, and Oxford Clay. Thickness not known,
Liood water at 90 feet.

4. Park Fary OFFICE. From Mr. Preston.

Boulder Clay. Clay with stones and fragments of ironstone
at top. about 68
Lower Ironstone and dark red sand, chiefly. 73
Greensand, Nearly white sand, " 5

Supply good but not plentiful, when only 69 feet deep.  After deepening it was
bad and smelt strongly, like chloride of lime. S e
L {-:I }‘ 11

5. (GAs Works, west of town, on road to little Brickhill.
[Bonlder] Clay, 40 feet, when water broke in (said to be from side), and rose to
the surface, W, W

. PoLicE STaTION WELL.

Communicated by Mr. John Chadwick, F.G.8,, and Mr. Beeby Thompson
F.C.5., F.G.5.

Top. 400 feet above Ordnanee Datam.
Water-level at 013 feet. 3714 = o
Bottom at 9 feet. 313 A e

Water fromn Lower Greensand.  Clay not reached.

7. PrvrFoLorosn WELL, near Woburn Police Station.

Communicated by Mr. John Chadwick, F.G.S. and Mr. Beeby Thompson,
F.C.8., F.G.5.

Top. 368 feet above Ordnance Datnm.
To pump stage 43 feet 395 o o
To water probably 50 , 318 o :
To hottom probably 55 ,, 313 = o

Lower Greensamd Water.,

8. In Lowe's Woon.

Well just on border of county between Woburn and Little Briekhill.

Communicated by Mr. Benjamin Giles, well-sinker, Wolmrn Sands, to
Mr. Chadwick and Mr. Thompson,

Top about 492 feet above Ordnance Datum,
To water about 114 feet s 378 = =
Hottom ' 116 " " L] I "

Water from Lower Greensand.  Clay not reached,

! WosvRN. (2 Aspley Heath).
In the bottom of the valley about asixth of a mile N.E, of Longslade Cottage.
1902,
Trial boring. Communicated by Mr, D, Balfour to Mr, Whitaker.

Thickness. Depth.
Ft. Ft.
2

Soil - . - . : r ; . . . . : 2 2
Gravel - < - : - F ; . ; ] o
I-"E“I'llln - . - B - . ; b )

Fullers’ Earth. - - e e : i 80

oty | Sani- . . . : - : 12 42

' iz 1 { Btone . - = = . = i ,13:!
\rreensand. | Water-bearing sand aftat - : : 11§ 55
| Fullers' Earth - - . . . . . 4 5U
Water-bearing sand- . - : : 26 85

Oxford Clay - - s ' r ; r - . . 20 105

10563, E
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#. Homsemoonr Faud (Duke of Bedford's).
Made and communicated hy Messrs, Le Grand & Suteliff,

Thickness, Deptl;t.

Ft. in. Ft.

¢ Sand and clay- - - - i 0 5
Loam - . - . 1 0 [}

Sand and l'l':!!lutun&- . . . - E 0 11

Loam and stone - - - - 30 14

Loam . . - - . . 9 0 23

Loam and "1-f.DI'I.L . . . 50 a8

Samd . - - - . 1 0 ]

L:;‘mtii : - - - - . - 62 0 H!

. 1 ofm - - = 1 O 2
{;H“;:;ﬁ:ll ] 8 [.umrf and small hlnu..ln. pehhll!n . - 15 0 107
| Yellow loam - . - 30 110
Green loam - . - . a0 0 141}
Yellow loam - - - : . . 7 0 147

Green and yellow loam - - - - 3 6 150

Hard green sandstone - - 30 153

Lireen samdy loam - - - - G 6 160

Harid rock - - . = - 1 9 161

I Bandy loam - - - . - 0 3 152
“L]af oam and pehh]:,- 4 0 186
Oxford Clay.] Blue clay - - - - Sy 2 0 188

10. BipcHMooR ArMs, N. of Woburn.

cc:m::&cc::::::a:a&cg

Communicated by Mr, Giles to Mr, Chadwick and Mr, Thompson.

Top—348 feet above Ordnance Datum,
* Gault. Clay a little.
Total depth - - . . . 41) feet.
About 2 feet of water.

Therefore water-level abont 310 feet above Ordnance Datum.

Lower Gresnsand water,

11. BircHMOoOR FARM.
Well sunk 43 feet ; the rest bored.

Communicated o Mr. Whitaker hE." Messrs, D, Balfour and Sons, Engineers,

Newcastle-on-Tyne, 1904 ; with ac
323 feet above Ordnance Datum, Water level 20 feet from top.
Yield about 240,000 gallons a day.

ditional notes by Mr. B. Thompson, 1908,

Thie Llll_.hn n["pt-h
Ft. in.

Ft. in.

g2l Black soil - - - ; - . ia - 20
Soil, Ze. {Lucnm:f o T e S SN U (R £ 0 S BT I
Red sand - - - - - . - = 9 8

Light grey sand- 1T Wae - 35 0

| Gireen samil - . - . . = 1 0

[Lower J Green sand rock S5 e S
Greensand. ] | Green samd E - - - - - 80
ted, green and grey -;mn:l; mixed veins - - 27 0

Hed and grey sand =i e e O )

Dark brown sand - . . - - L

2

4

i
42
43
il
ot
bl i
105
200

—2—3—R—F—F—F—J Y- %%

A ferrnginous spring has been recorded as occurring at. Priestly Bog,

Waobnrn,

Wootton.
Cieol. mrl.{n N.8. 203 ; Six-inch maps 16 N.W. and 8.\.
About 150 feet above Ordnance Datum.
1. KEELEY LANE. Mr. Joyce's Farm.
Communicated by Mr. Joseph Faller.

Dug 32 feet ; the rest bored
Water abondant ; stands 15 feet in well,

Ft.
[Drift "‘E Brickearth - - - - 15
[[h.-fun Clay] Blackelay - - - - 58
[Kellaways Beds] Yellow sand - . - = @6

(&)
Dcepem‘.fl 7 feat in 1842, after which water stood 15 feet in well,
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9 In another well at Keeley Lane, made for Mr. Henry Low, water was
obtained at a similar depth through 50 feet of clay, into 10 feet of bright
yellow sand. -

3. WILLIAMSON'S WELL. 1302
Sunk 24 feet ; the rest bored.

t"ti
Gravel and sand (a little water) - - - - - - 4
Oxford Clay with pyrites and water - = | b= - - 4
4. HALL END, Parish well. 1891. Dug 50 feet.
Ft.
Brickearth - - 10
[Oxford] Clay - - - - - 45
[Kellaways] Sand- - . - - 5
G0

At another well on * Charity Ground,” Hall End, the sand was reached at
depth of 79 feet.

5 Woorron Housk.
Dug 60 feet.

Ft.
[Oxford] Clay - - - - 105
[Kellaways] Samd : - 2 . 5
110

6. VICARAGE.

Dug 30 feet.
Ft.
[Orxford] Clay . - . - - = -5o
[Kellaways] Sand - - - - - 0
60

7. Bort Exp. Water obtained through clay at depth of 59 feet.

The above records were communicated by Mr. J. Fuller, well-sinker, to Mr.
Cameron. Good supplies of water were obtainesd.

Wrestlingworth.

Geol, map 52 5.E. ; Une inch N. 5. 204 ; Six inch map 13 N.E.

Water from shallow wells in Glacial drift over Ganlt. Delicient in summer,
Dr. F. 5t. George Mivart, Report to Local Government Board, 1899,

Wymington.
1. RUSHDEN WATERWORKS.
Geol. map 52 N.W. ; One-inch map N.S. 186 ; Six-inch map 3 5. E.

Communicated in part to Mr. Whitaker by Mr. W. Pare, Surveyor to the
Urban District Conneil, and in part from notes by Mr. Madin and Mr. B.
Thompson,

Four wells, on the north side of the brook, and one on the south, varying from
about 26 to 40 feet in depth.

Water-level nearly 204 feet above Ordnance Datnm.

Supply exhansted after about 3 hionrs pumping ; but the water rises to the
normal level again after about 2 hours.

The wells are in gravel with a elay sump from 8 to 12 feet deep, but the water
is probably derived from the Northampton Sand.

Supply since obtained from Sywell in Northamptonshire.
1{}51:'3! I 1]



(5151 BREDFORDSHIRE,

2. RusHpeEy WATERWORKS, at back of Pumping Station, Wymington. Six-inch
map 40 5.W,

Un North side of stremn abont 30 chains west of Wymington Rectory.  About
220 feet above Ordnance Datuin.

Trial boring by Messrs Timinins, Runcorn.,

Communicated by Mr. W. Whitaker from record at the Office and specimens,
and information from Mr. A. C. G, Cameron. 1598,

No water,
Thm!I::nm Depth.
't "t
Drift. Gravelandsand - . . . . . o2 20
Light grey clay, rather sandy . - - B8 M)
e f!htu of stone - - - - “HRRE T R | a1
1 I'u}.u. + Light grey clay - - - - . - 6D 160
e 1 Bits of stone. Ammonites found . - . 10 170
Light grey clay - . - - 3 173
/ Bita of stone, with septa of .'\Inmmute in
}wrlt-m also Hﬂurprmfm, Pmnu- Plevwromye } 8 181
: Aght grey el - . - 66 247
Middle RBits o stone, full of xhu]la - - . 1 248
Lias? | ng]lt-%, ey clay - - . . . - 1 2410
Bits of stone - - . - - - - 11 260
Bits of stone, and coarse "hl.l'l.l.l.:"' earth ? - 4 264
| Much broken up stone - - - - i 270
Light grey clay or marl - - . 3 273
Broken up stone, mostly very lmﬂ.'lt and ¢la
small specimen of very ahclly atmm yield nl
Leda graphiea - - 4 277
Lower . Broken up stone and i.l:rﬂ.l'HL rmn:l_v eurth
Lias ? {* much broken up stone). One piece of cone
in cone one piece with shells; and elay - 4 281
Light grey clay, some shells . - - 8 280
Broken up stone, small belemnite, hru'l.t:u up
shells and sandy earth - . - - 11 300

It is difficult to correlate the strata, and the grouping is given doubtfully.
Mﬂ.n'\' of the spec dmens of ﬁtrutlﬁ l]llIlLﬂI.Lli sepbaria, EI.III.E—' all the details above
recorded are given from specimens seen by Mr. Whitaker—the fossils were
named hy Mr. E. T. Newton. Mr. Beeby Tlmlnpa:mn remarks that the gravel
in this section euts throngh the natural level of the Northampton Sand ; henee
the Upper Lias must be nearly complete H. B. W.




WELLS AND BORINGS IN
NORTHAMPTONSHIRE.

Abington.

Geol. map 532 S.W. One-inch map N.5. 185 ; six-inch map 45 N. W,

Communicated by Mr. BeebyThompson from infoérmation supplied by Mr.“Jack”
Pearson, who worked at the well for Mr. Henry Green.
Well on © Camrerons Hink ¥, Ketteringe Road, W. of Abington Lodge, and near
to the second milestone from Northampton. (Mr. Jas. Colliers property).
Ft. in. Ft. in.
Boulder Clay ?  Biue clay . . . - - -3 0 3 0
Lireat Oolite, Limestone, with water - . . -8 0 12 0

Upper and
Lower Est- Clay - - - - . - =43 0 57 O

_ marines
hul‘tﬂiﬁptﬂﬂ } Ironstone—hlue hearted =S = - D 66 0
Deepened since in ironstone 4 or 5 feet - 5 0 i1 o

The limestone yields a great deal of water soon after rain, which shoots right
across the well, but soon runs dry.

The ironstone was not pierced, it yielded too much water.

The 45 feet of clay of course includes the varions sandy beds of the Lower

F;aumritm series (gee account of wells at Moulton Park and Weston Favell
Honae),

Apethorpe.

Geol. map 64 ; one-inch map N.5. 171 ; six-inch map 12 N.E.
Communicated to Mr. Beeby Thompson by Mr. W, Smart.
l. LODGE FARM.

Ft. m. Ft. in,
Great Oolite | Seil - - . - - - - - 2 6 o u:u
Limestone. } Roek - - - . . . - . {}} 76
 (Clay - - - - . - - - 22 B>
? Upper Estuarine) Blue stone with shells . . . : =ty
41 feet 6 inches j Hard dark clay - - . . . -9 /490
l Hard sand - - - - - - - 70,

¥ Lincolnshire
l‘]nlit{éulii faat. Hard blue rock - - . - . =15 0 G4 0O
* Lower Estnarine  White sand - - - - - 90 73 O

Water rises 8 feet ; 2,000 galluns per hour.

2, BHIREHILL.

Ft.
Uh‘l}f - - . s . = = 15
Hard rock . s : T
Clay - . - . - . - - B0
Blue rock - AR : : Sa el

783

Water rises 3 feet ; quantity 1,000 gallons per hour,
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Appletree.

Geol. map 53 8. W, ; One-inch map 201  Six-inch map 54 N. W,
Commumnicatsl by Mr. Beeby Thompson.
The Marlstone rock-hed aronnd A]Im letree is superficial, and the only reliable
SOUTCe of water is from a bed in the Middle Lias some 30 feet below the rock-bed,
as will he seen from the following records of depths :—

1. Appletree House Well.  Top 467 feet above Ordnance Datam.

Ft. in.
To water, 87 0
Water, a 10
38 10
2, Rickyard Well. Top 460 feet above Ordnance Datum.
Ft. in.
To water. 40 6
Water. 1 @
41 5§

3. Well in Field to the East. Top 476 feet above Ordnance Datumn.
Ft. in.
To water (no nsefu! supply). i1 7

4. Well in adjacent Field to the North, near Barn. Top 477 feet above
Ordnance Datum.

Ft. in.

To water. 84 3
Waler, 6 10
41 1

The water comes from a purplish grey stone with Gryphaa cymbinm, ote.

5. Well to Cottages at Appletree. Top 477 feet above Ordnance Datum.

¥r. in.

1’0 water. M 2
Water, 4 4
1 A

Not much water.

Arthingworth.,

One-inch map N.8. 170 ; Geol. map 52 N.W. ; Six-inch map 24 N.W.
Communicated by Mr. Becby Thompson, from information supplied Ly Mi.
G. Whale, of Crewe.
1. In field about 220 yands S.E. 0F KELMARSH STATION.
Boring.
Top about 370 feet above Oridnance Thtnm.
Upper | Clay with two beds of rotk & inches thick, } 78
Lias. { Letween 70 and 78 feet - - . - feot.
A small quantity of water was tapped at 68 feet.

This 4} inch boring was put down by the L. & N. W. Railway Co., in 10, amd
it appears pretty clear from the deseription that the two Cephalopoda beds near
the base of the Upper Lias were passed through, and that the upper one—the
one at the top of the ¥ Communis” beds—yielded some water, as is usual

Probably the Marlstone proper was not reached, but then it is an nncertain rock
in this district.
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2, RamLway Anrms INN, near Kelmarsh Station.
Well. Top about 375 feet above Ordnance Datum.

Ft.
g abont . . - : - - 40
Bored about - - - : - . )
60

All blue clay of the Upper Lias.

Water stood (June, 1001} 21 feet from the surface, but was probably only
surface water, as no definite water-bearing rock was encountered,

Ashby St. Ledgenrs.
One-inch map N.S. 185 ; Geol. map 53 N.E. ; Six-inch map 36 N.W.

1. Communicated by Mr. Beeby Thompson from information supplied by
Mr. J. B. Williams.

The wells in Ashby St. Ledgers appear to be all supplied from Drift beds,
gravel or sand. A well in the wmterl} part of the village, south side of main
street had the following section ;(—

F.
Boulder clay - . - : 24
Gravel with chalk wt.ma{- . . L 4
28

2. Maxor HoUsE,
From information supplied to Mr. Thompson hy Mr. Cooper, Hillmorton.

The water supply for the Manor Honse comes from a sand-bed two-thirds of
a mile to the north of Ashby, towarnds Kilshy tunnel ; the section is apparently:—

Ft.
Boulder clay - z = i @
Black sand and grav el . . = =D
Clear whitish sand - . - - - G

10

The well is situated near to a spring in the valley, and there is alundance of
water.

Ashton.
One-ineh map N.S. 171 ; Geol. map 64 ; Six-inch map 19 N.W.
AsntoNn WoLn,
Made and communicated by Mes=rz. Le Grand & Suteliff, London.
Water varies according to working, being anywhere between 9 and 140 feet.

Thickness.  Depth,
Ft. in. Ft. in,

Glacial Drift. Clay and stones . - . - 76 0 6 0
Oxford Clay and [ Hard clay . . - : . 5? 0 1;3. 0
Kellaways Rock - - - - . 0 3 Lg%
Beds, ha.ml_',' clay - - - - - 19 9 133 0
Cornhrash. Rock - . . . : : 60 129 0
Gireat Clay and stone : . . - 2 0 141 O
Oolite Clay - - - . . . 4 0 145 0
l' In.'l, St . . = . . - 1 & 146 6
Clay - - . . . - - 2 90 148 6
(-rmt. U-r_rhl..L

Limestone. hml e [Rock] - i i j J 17 6 166 0
Clay - - - A . 6 0 172 0
L I'Lln.} anil -d.lu-]h - . . . 1y 0 l::i:! 1]
Tada: :E 1Fl-:. ani stone - : - . 0" 1% 0
slay - - - - - . 11 6 201 6

ll)ﬂ.rh Imm} IM‘ amd thin veins of
il - 8 6 210 0

ot | Dark blue :-aa? and Hm..,n pieces of
Llia,q v stone (nodo :--4} - - g 1] 214 G

4
I:'H.-'l'!\. H I-FI.",. = B = - 2 X ER
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Badby.

One-inch wnap N.8S, 185 5 Geol. map 53 8. F, ; Six-inch map 43 85, W,
Commuunicated by Mr. Beely Thompson.

All the wells in Badby apparently derive their water from beds of the Middle
Lias below the rock-bed.  No actual section of one is available, but the
differences in water-level in these and of the springs around indicate four
:ii.n;t-illuh water-bearing heds in the Middle Lins. Some of the wells are given
wlow :—

1. Well at back of honses close to Honey Lane,  Top 457 feet above Ordnance
Datum.
Ft.
To water - - - - - . - 32

2, “Churchill Honse” Well.  Top 470 feet above, Ordnance Datvin.

Ft.
To water (reported) - . . . - 5B
3. Well near to junction of roads, sonthera end.  Top 428 feet above Ordnance
Diatum,
I't. im.
To water - . . - . = 14 7

4. Well in garden near to Sand Pit. Top 441 feet above Ordnance Datum.
: Ft.
To water - . . 5 . : - 25

A spring in Honey Lane at 420 feet above Ordnance Datum is now used us a
public supply for the village.

Barby.

One-inch map N.5. 185 ; Geol. map 53 N.E. ; Six-inch map 28 5.E.
Communicated by Mr. Beeby Thompson,

From information imparted by Mr. Herbert Norman and from personal
observation.

1. Well and boring at the “ ARNoLD ARMS ” INN at junction of roads leading
to Daventry, Kilshy and Rugby. Top about 469 feet above Ordnance Datum.

From Excavation near the well,

Ft. in. Ft. in.
Drift [ Yellow {.!IH.J", .l'ﬂl}l.}]ﬂﬁ.untlll fint- = = 6 0 6 0
Ironstone rock yielding some water - 1 0 70
Blueelay- - - - - - - = 6D 12 0
Very hard blue rock—fossiliferous and highly
pyritous - - - - . - - G 13 6
_ Well.
Lower Lias § 3. clay, with Ammeonites Valdani (Ibex
zone?) - - . - . - . - 46 O G0 0
Boring.
. Blue clay- - . - - . . - G 0 120 0

Some water came in from about 11 feet down in the well itself, but there
was very little, and that little was highly charged with saline matter.
Another source of supply was adopted.

2, Well at WaITE HoUsE, not far from Arnold Arms.

Ft. in.
To water - : . g ) T
Water - - : . : ] LK
40 6

Said to be a good supply.
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Blakesley.
One-inch map N.8. 202 ; Geol. map 53 8.E. ; Six-inch map 54 N.E.
Communicated by Mr. Beeby Thompson from information supplied by Mr, J.
B. Williams, and Mr. J. 8. Constable,

Upwards of a dozen borings were put down within half a mile of Blakesley, to
the west, a few years lmﬁc in trying for water. Some of the results are
recorded below, the shallower ones on the slopes, with discordant water-levels,

being omitted :—
1. Top 470 feet above Ordnance Datumn,

I't.
Northampton mli:i ::11;.1, O i 1}
Sand Hand and stone - - - - . e |
14
Water found at 14 feet 6 inches, stands at 9 feet (461 feet above Urdnance
Datuamn).
2. Top 475 feet above Ordoance Datum.
It.
Northampton [ Sand and stone - . - . . - 25
ﬂ-l.u“l. U]H.]" - = = = = ) = &

Water found at 17 feet, stands at 12 feet (463 feet above Ordnance Datum).
3. Top 475 feet above Ordnance Datwin.

li.tl

Sand and stone - - . . - 173

Clay and stone - - . - - 4

22

Water found at 17 feet 6 inches, stands at 14 feet (461 feet above Ordnance
Datum).
4. Top 452 feet above Ordnance Datum.

Ft.
Northampton E'f’f}iflﬂ'gu“] Tl e gi’
Hand Ited sand and stone - - - - 114
Clay . . - - - - . 7
26

Water found at 21 feet, stands at 18 ft. 6 ins. (463 ft. 6 in.)
5. Well. (Six-inch map 50 5.E.)
Upwards of a mile N.W. of Blakesley.
Communieated by My, J. B, Williams.
Top 471 feet above Ordnance Datum.

Ft.
Nurtllmulmm {Hamly Marl - - . ; - . 9
~ Sand Sand and sandstope rock - . . . lai
Upper Lias  Blue clay - - - g s = . O
a0

Water found at 15 fest, s : : 2
Vil 78,000 calins purilﬂ.y?ﬂndﬂ at 10 feet (461 feet above Ordnance Datuin).
6. WELL FOR PuBLIC WATER SUPPLY, half-a-mile N.W. of Blakesley ;
made 1902,
Six-inch map 55 N.E.
Communicated to Mr. Beeby Thompson by Mr. J. 8. Constable.
Top approximately 485 feet above Ordnance Datum.

Ft. g
Clay (Boulder clay 7) - - - "o I;:"
Ironstone (¥) - - E 2 - G
Northampton | Running sand . - v e 8k D
Beds | Ironstone rock - : . == Tes B
Upper Lias Clay - . - - - - 16 to 20
Actual depth - . 50
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Water may stand 25 feet or more in the well after rain; probable yield
10,000 to 15,000 gallons per day.

The site for this well was selected by a “diviner,” but as will be perceived,
water is fonnd all over this area at almost identically the same level. The
whole water-scheme was a gift to the village by Mr. C. W, Bartholomew, oi
Blakesley Hall.

Blisworth.

Gieol, map 53 5. K, ; One-inch map N.5. 202 ; Six-inch map 51 N.E.

Communpieated by Mr. Beeby Thompson from information sapplied by Mr. F,
W. Millner.

Boring at BLisworTH WHARF.

Top 208 feet above Ordnance Datum.
Fit.
Upper Lias. All clay - - - . - . b6
No water.

Bozeat.

Geol. map 52 8, W, ; One-inch map N.5. 186 ; Six-inch map 46 8.E.

Communicated by Mr. Beeby Thompson from information supplied by Mr.
W. Smart. -

Easrox LoDGE near to Bozeat Grange.
Well.
Top near o 360 feet above Ordnance Datum.
Water at 120 feet from limestone (Great Oolite, ?), beneath much Boulder Clay.

Brackley.

Gieal. map 45 N.E. ; Une-inch map N.5. 219; Six-inch map 63 N.W.
Communicated by Mr. Beehy Thompson.

So far as the writer can make out the following is the history of the
Brackley Wells :—

A well to the Marlstone was first suggested by Dr. Haviland, Medical Officer
to a number of sanitary authorities, and Mr. Samuel Shar b, when appealed to,
recommended such a well. In consequence, a well and boring were made on
high ground immediately to the west of the town.

No accurate record was taken by anyone of the well itself, which went to
the bottom of the Northampton Sand, and this is no doubt why the two
following accounts differ in important particulars,

1. FirsT WELL.
Deseription by Mr., Thos. Judge, of Brackley.

Ft.
Sﬂil - - = - " .}

‘Rubbly marly stone - - - 3

Limestone - - < 7 e |

Marl - - - E . E a0 Mo

(ireat Oolite H;::'fsf“m BRI SR : %
Limestone | yi, 00tone - - 0
anil IJpJ:l.'l‘ MR " i R : i p g
EH]I’“E;“'Q Blue “eallas ” (callous elay) - . et
Joda: Limestone - - - - : : s B
Marl - - = 2L b 2

limestone - . - ‘ - . LA

Marl “eallas™ - . g . . w8

Northamp- [ Rubbly sand - - F en
ton Sand Hed sand - . . . . 5
11 feet. Black sand- . : : 5

Actually 75 feet - : - - G6h
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Mr. Judge made notes of the rocks passed throngh as the boring wzim Iin
progress, but for particulars of the well had to rely upon the memory of the
sinkers. \

The Northampton sand water was about 6,000 gallons per day, and its rest-
level was 12 feet from the bottom of the well.

2  FirsT WELL AND BORING.

Communicated by Mr. R. J. Russel to . B, Woodwanl,  See Geol. Mag., 1897.
- 102,

From this well the town was for a time supplied.

Yield, plenteous supply from Middle Lias at a depth of a little over (* under)
SO0 feet.
The well was said to have heen sunk 60 ft. 6 in. and then bored.

Thickness. Depth.
Ft. in. Ft. in.

Soil - : : A - - - 0 & 0 G

Marl - . . . . . 30 3 6

Beds of limestone . . . . - 23 0 26 6

Great Oolite | Callous clay - . - - - . - 2 0 28 6
Heries Limestone beds and marl - : - - 19 0 47 0
Callous clay - - - . . . . 2 0 49 6

Rubble limestone - . - . . - :i ] .F’:'-‘:-" B

Northampton {]{w.l sand - - . s a = = 3 55 6
Sand 8 feet Black sand - - - - - : . 5 0 G0 6
T : Very hard blue clay - - - : 101 0 161 6
Upper Lias 1 gyone . SR - - - . - 20 163 6
U R (i e S o e R R T
SBtone - - - - - - . - a o 172. 6

Sand and hard elay [dry sandy blue n']nﬂ] . B O 180 6

| Mostly sand [very sandy blue clay very dry] 4 0 184 6

Middle Lias | Very hard stone - - . . - - 3 0 187 &
Sand and hard clay [sandy blue clay] - - 60 193 @

\ Very hard stone - - - - - - a0 198 6

[Sandy blne clay]- : % : A S p i e

So far as the boring is concerned the above deseription agrees well with a
record by Mr. Judge, who made notes as the work was in progress. Special
particulars by him are given in w{lum'{: brackets. Nntwnllﬂtn:rl?lmg that Mr.
Judge's section gives the depth of the well as 661 feet and Mr. Russel’s as
604, Mr. Judge says the well was actually 75 feet deep, and this is obviously
more correct, as matter to follow will make clear.

The well so far deseribed was abandoned and filled up, and a second one was
made.

3. SEcoND WELL AXD BORING.

The second well and boring was commenced in 1874, quite close to the first
one ; amd the well itself was carried to a depth of 177 feet 6 inches.  No recond
of this seconl and chief well, which has supplied Brackley with water for a
nu!;;mr of years, is to be obtained ; but it was, of course, practically the same
as No. 1.

On a recent visit to Brackley the writer was shown a piece of stone which
had been treasured for years as a specimen of the rocky bottom of this well. It
WS tll]l]{llli!tl!i{_}‘y the Cephalopoda-bed, always found at the top of the Communis
beds of the T I:rper Lias, which means that the rock-bed was never properly
exposed, but only passed through in the boring. Now, if we subtract the 101
feet of clay from 177 feet 6 inches it gives 76 feet 6 inches as the depth to the
base of the Northampton sand, which quite agrees with Mr. Judge's contention
that the first well was 75 feet deep.

The following particulars of Well No. 2 were given by Mr. Beeby Thompson,
# Midland Naturalist,” vol. x., p. 206,
Commenced in 1874 ; reached a depth of 177 feet 6 inches.  Water then restod
at 100 feet From the sarface ; that is, the head of water was 77 fect 6 inches.
In 1852 this head was reduced to 41 feet,
In May 1884 this head was reduced to 39 feet 6 inches,
Un September 17th, 1884, this head was redonced to 36 feet 6 inches,
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The pump discharges 6,000 gallons per hour, and after 6 hours' continuous
mmping on September 17th the water level was reduced 11 feet 6 inches ;
eaving 23 feet in the well.

Water levels. From letter of Sir Geo. Bannerman to Mr. Beeby Thompson.
June 1889 :—

1885 158G 1887 [ Dry season)
Ft. in. Ft. in. Ft. in.
January - - 37 6 Febrmary - - 36 6 January - - 36 6
July - - = 32 0 September - - 3l 6 Angost ) 4

November - 3400 November - - 33 &6 September f
Dlecember - - 28 9

1588, 1884,
Ft. in. Ft. in.
January - - 30 3 January - - 35 0
March - - 42 3 February - - 35 8
October - - 20 6 March
December - 33 3 April - 3% 6
Muay

4, Tuirp WELL.

A third well has recently been made near to the second, from practically the
same surface level, and this was {lug? to a depth of 182 feet 6 inches, amd
presumably does reach the Marlstone, but no section is available.

B. T.

Brafield on the Green.
Une-inch map N.8. 185 ; Geol. map 52 5.W. ; Six-inch map 45 8. F.
1. WELL FOR PUBLIC WATER SUPPLY.

About 400 feet 5.W. from the junction of the Horton and Bedford Roads.
Date 1902,

350 feet above Ordnance Datum.

Ft.
Water level— At commencement of pnmnping - - - 258
AL cessation o . - 2514

Yield 48,000 gallons 11-&:'1 diem.
Water regained 258 feet level 3 hours after pumping ceased.
The above communicated by the Loeal Government Board.

Record of well eommunicated by Mr. Beeby Thompson from information
supplied by Mr. W. Smart, and personal observation.

Ft. Ft.

Hard chalky clay - - - . - . - 30 30

Rongh gravel and sand with some water - 3 33

Drift. ) Hard clay with chalk and flints - - - - 40 73

Dark blue clay—very hard- - - - - 15 B8

-‘]-‘;nftm- clay juml sand mixed- - - - ; gﬁ

roOWI San : e T S ;

Estuarine Beds [ White sand ;Runmng sand “ alive with water 7 102
of Northampton [l{uck touched on one side of the well (Northamp-

Band. ton sand ¥)

Material of the brown sand is no doubt of Northampton sand derivation,
becanse it contained small lmmps of the white Estnarine sands. For this
reason, and also the absence of the Upper Estuarine limestone in the clays
above, it is included in the Drift.

Wells in the upper part of the village, towards the Bedford road, get their
water from the Dirift.

2. WELL AT CO-0PERATIVE STORES.

Top - - - - 48 feet above Ordnance Datum.
Depth about - - 30 feet.

Evidently reached the gravel and sand bed of the P'ublic well section above.

3. Wells in the lower part of the village, ** Lower End,” get water from the
Great Oolite limestone at a depth of 14 or 15 feet.  There may be 7 or 8 feet of
water in them.

B.-T.
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BRAMPTON ASH-BRIGSTOCK.

Brampton Ash.

Geol. map 64 ; One-inel map N.5. 170, Six-inch map 16,
Communieated by Mr. Beeby Thompson.
The HErmiTAGE FARM. Harborough Road.
Well.  Top about 490 feet above Ordnance Datum.
75 feet deep. All Boulder clay. Not much water.

In the southern part of the village there are various wells deriving their
water from the Nurthmn}pl'.an Sand. They vary in depth from 20 to 30 feet
acconling to situation, the average water level being abont 390 feet above
Ordnance Datum. According te Mr. J. Wright who sank some of them a
common section would be about as follows : —

Ft.

SBoil ? £ ; i = - ¥ o

Northampton }E;:;:;!ﬂm K”’_]“ ; F E
Sand. Limestone—hard, bluish, oolitic - - &
Upper Lias. Blue Clay - . . : - - 2
22

Braunston.

One-inch map N.S. 185. Geol. map 53 N.E. ; Six-inch map 35 5. E.
Communicated by Mr. Beeby Thompson.

Braunston village is supplied with water almost entirely from sand and gravel
beds resting on the Lower Lias elay. The depth of the wells and of the water
in them being very variable owing to \'&r‘y‘inpi' height above Ordnance Datum
and to variable thickness of the sand.  One well seemed to be an exception.

Well and boring at Eastern End and Northern side of street.
Communicated by Mr. J. B. Williams.
Top about 410 feet above Ordnance Datum.

Well. Ft.

Glacial. Sand - . - - - 9§
Boring.

Clay - - . ; . 7

- T )

Lower Lias, { e S
Water rose anout 9 feet from the rock, and 2 feet into the well, and has eon-

tinued as a supply.

Brigstock.,

Geol. map 64 ; One-inch map New Series 171.  Six-inch map 18 S, W.

1. Made by Thrapston Rural District Council. Date 1901,
Sunk 38} feet. Dored 7 feet 10 inches.
Communicated by Mr. Beeby Thompson.
Height above Ordnance Datum 214 feet. Rest level of water 1721 feet.

Yield 170,000 gallons per day.
Thickness. Depth.
Ft.in. Ft. in,
Soil with some rubbly limestone,

Great Oolite practically the base of the lime-

——

limestone. stone - 2 E : . 2 0 2 o
Yellow and variegated clay - - T @ b 6
Diinis Hard, white, ecalcareous clay with
E-‘ttﬂ][?ine _dark vertical streaks - . . 2 §
Tiads Yellowish clay, hard, with vertical
44 ft »t-in plant markings - - - - X2 0 15 O
Siaioi Hard limestone with numerous oy-

=]
r

sters and other fossils - . -
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1, Made by Thrapston Rural District Couneil —eontined.
Thickness, Depth,

E“th- i-nl
f Clay, red and sandy, full of oysters- 0 3
I Iﬂiard oysterhed - - . - 2 0
Clay, with numerous oysters, also
| many Rhynchonells - - . 2 0
- Soft limestone— practically all com-
[ minnted shell - - i S
Soft fertuginous sandstone with
| vertical plant remains - - - 0 6
| Dark blue or purplish clay with
FEPI";:T | HTE:“L;;&J :i.!tcms u{ dants . Eiae g
lstuarine P : ard, blue-hearted limestone, ruddy,
Beds | t?:;ﬁ'“’t:::g very compact, with vertical plants
it din | S TR e el O
| Greenish elay, sandy, crowded with
flattened fossils - - - . 2 ¢
| Dark brown clay, with numerous
; black stems and vertical plant
markings - . = - SR
Bottom of Well.
Clay proved on to a hard rock—
\ Lincolnshire limestone? - - 7 10

Ft. in.
15 8
19 9
21 O
27 0
98 0
0 0
a9 6
4G 4

Water broke through the dark brown clay at the side of the well, and stamls

4 feet 9 inches in the well ; yield 170,000 gallons per day or more.
Now used as public water supply.

2, ¢ 0Oll Dry ” Lane ; near to the last, No. 1.

Well to cottages, reported to e 70 feet deep, fails in smnmer. Judging by

excavations near, the section must be about as below :—
Top 226 feet above Ordnance Datum.

Ft.
Soil and elay - . . . - : . S
Great Oolite limestone - . - - : R
Upper Estuarine beds LR
Lincolnshire limestone - - . : . 12

70

With some two or three exceptions all the wells in Brigstock are fed by the
Gireat Oolite limestone ; there is remarkable nniformity of water-level, Noa, 3 and

4 are no doubt influenced by a fanlt.
Wells to the N. W, of the Main Street.

3. Pump in farmyard. Top 213 feet above Ordnance Datum.

Ft.
To water - . - - - = L el
Water - 2 i z i = : L 12

20

Hard rock at bottom.

4, Well north-western end of village. Top 201 feet above Ordnance Datum.

F't.

To water - - - - - 25 Aoy oy T

Water - . - . - = - = 7
45

5. Well in Carpenter’s yard.  Top 186 feet above Ordnance Datum.

Ft.

To water - . - - s . s - T

Witdi: i Seegranzas s S ol Se o dip
20

fi. Pump in Street, at 178 feet above Ordnance Datum,
Water 2 or 3 feet below the surface,



BRIGHTOCK. il

Mr. Vieears' Well. Top 179 feet above Ordoance Datum,

Ft.

To water - - = . . - - B

Water ’ = 5 : ; : : e
18

8  Well in field to the S.E. Top 176 feet above Ordnance Datum.

Ft.

To water - . - - - . - - 4

Water . - . o . . - - 12
16

9. Parish pump, corner of roads near to Church.  Top 175 feet above Ordnance
Datum.

I"ti

Townler — = = @ o aE e 0

Water - . E - 2 : : : ]
i

Walls to the 8. W, of main street.

10. Well near western end of village.  Top 196 feet above Ordnance Datum.
Depth, 20 feet.

11.  Well at house near to “ Fox and Hounds ™ Inn, on other side of stream. Top
1583 feet above Orndnance Datwn,

Ft.
To water - - - . . - * . 8
Water . - - - - - . 12
20

Spring into backwater, 171 feet above Ordnance Datum.
12, Well in }'ﬂ.rd about middle of main street. Top 186 feet above Ordnance

Datum.
Ft.
Great Oolite [ Shaley volitie rock (reported) - - - - 10?
Limestone. « Hard blue rock (reported) . - - - 107
20

No particulars about water,

13. Well at Mr. Beeby's timber yard, high ground to 8.W. Top about 218
feet above Ondnanee Datun.,

Ft.
Earth -~ - .. . - - . e A 3

Grlacial Red gravel, hard - . - - - - 3
Beds, Sand drift - . . - . - - 3
Clay, with flints - - . . . .. ]2

18}

14. 1} miles N.E. of FArMING Woons HAaLL.

Boring mude and communicated by Messrs. E. Timmins & Sons, Runecorn.
Date, 5th July, 1897 (received).
Thickness, Depth,

Probably Fe. K.

Boulder U?u.;.', }” Oxford clay” - - ke : - 99
Great Oplite

].limllﬂtif.';:lﬂq }Fuuﬂ dlar]k greystones - : , : 1 ) 119

" Dfar]k green marlstone - - e 68 125

Upper Diar]k brown clay . R ; 14 139

Estuarine Light grey limestone - . - . . 3 142

Series D{ar]k brown elay- - .- . . . 2 144

40 ft. Fossiliferons dlar ]k grey limestone - . 1 145

Park brovnelay - » -« - . . 4 150
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14. 14 miles N.E. of FARMING Woons HALL —eonfinued.
Thickness, Depth.
. Ft. P
Inferior! {Hruwn stone - - . . . - 7 186
Oolite Series. L];fllt grey limestone - . - . . 9 168=

Upper Blue grey shale - — . - - B2 25
R Grey foseilbed - . . . . . 1 251

: Blue grey shale - - - = -+ 3 M

Brington,
Geol. map 53 N.E. ; One-inch map N. 8, 185 ; Six-inch map 37 S.W.
Well and boring made for the Right Hon. Earl Spencer, K.(}. 1802,
Communicated by Mr. Beeby Thompson, Jowrnal Northants Nat. His. Soe.,
vol. xi, p. 68.
Height above Ordnance Datumn 465 ; rest level of water 118 feet from surface.
Smith’s Field, Gawburrow Hill, W. of Great Brington,
Yield equal to about 15,000 gallons a day.
Quality (with copy of Analysis, see p. 193).
Thickness. Depth.
Ft. in. Ft. in.

hﬂﬁgﬂ:;}jm“ {‘-‘iﬂil: reddish sand, and sandstone - - - 9 0 9 0
Blue clay and shale - + -« = 1730 182 0
: Cephalopoda  bed, numerous
4 ) Communis ammonites- - . . 71
Upper Lias Beds. Clay with small oolitic con-
180 ft. 1 in. cretion - - - - 2 6! 184 ¢
.} Cephalopoda bed - - 06
Ser ;&E:Limuh }Ulay 3 g ke : s 156 6
: gt Paper shales and fish-bed - 2 0 188 &
1?;'::{1:'1"" }Sim:l - - 0 6 189 0
Green rock 2 0
Roeck Bed. rSand - 06
: Rock - 06 192 0
Middle Lias. { Blue clay - . - 8 6 200 6
Rock yielding water - - 2 0 202 ¢
s b (e TR N S
Hock - . . : ; - . - 20 206 o

The water apparently came fromn the rock at 202 ft. 6 in. The rock-hed dic
not yield water. The lower 50 feet or so was bored.
Headings have sinee been fhade in the well with a floor level 153 feet from

the top of the well, for storage purposes only.
Great and Little Brington were formerly supplied by shallow wells. (See Dr.
&, M. Copeman'’s Report to Loeal Government Board, No. 303, 1908.)

Brixworth.
One-inch map N8, 185 ; Geol. map 52 N.W. ; Six-inch map 31 5.W,
Communiecated by Mr. Beeby Thompson.

There are numerons wells and springs in and around Brixworth deriving
water from the Northampton Sand. The water-supply and water-level varies
much owing to the Northampton Sand having slipped on the Lias clay towards
the valleys. This variation will be seen by comparing the wells recorded below,
(See also Reports to Local Government Board by Dr. H. F. Parsons, 1885, and

Dr. 8. M. Copeman, 1908.)

1. Spring in VILLAGE STREET: Public. 376 feet above Ordnance Datum.

2 Well to PROPERTY ADJACEXT to No.'l.
Top . - . . - 338 feet above Ordnance Datum.

To water - - - - - - - 11 feat.
Water from red rock, but not mnch.

e

1 It is diffienlt to decide Il_mﬂm:_m group the sirata here ; they may represent
Northampton sand or Liu-:-nhu;hil'ﬁi:nmtunu, or both.
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Six-inch map, 38 N.W,
Well for Cottages just at 5, E, corner of WORKHOUSE GROUNDS,
Top abont - - - 421 feet above Ordnance Datnm.
To base of ironstone . 23 feet.
Very little water.

4. Iti;_gh cronnd on the NORTHAMPTON RoAD, near to the Workhonse,

Mz _HLH_*IP:,' 'I'I|u||'||r.-'.:m' Jowrn, Northants Nal, Higt. Soee., vol, xii, I 08,
In April, 1896, a well 32 feet deep had been mnade, 10 feet in elay, and water-
level 12 feet from bottom.
From particulars supplied and his own observations Mr. Thompson made the
following notes :—

I't.
Ironstone Buls - . 2 7 . 99
Upper Lias . . ¢ . A

5. Mr. Proston’s well in field near to Pmnl’nti = E. of the workhonse, on
opposite side of road te No. 4,

Top abont 433 Feet Ordnance Datumn,
Feet approximate,

Northampton | Ironstone - - - - - 15
Samd. | Exceedingly hﬂ-'l'll hiuc rock - . - 3
Upper Lias. Clay - - . = . . ; (i
2_4

Abgut 11 feet of water,

Burton Latimer.

Geol. map 52 N.W. ; One-inch map N.S, l.H-{i ; Bix-inch map 32 N, E.
1. West of BrrTox WoLn, 2 miles East of Isham Station. 1901,
Sunk, diam, 5 feet 4} inches,
Communicated by Mr. W. Keay.

Height above Ordnance Datum 266 feet.  Rest level of water abont 59 feel from
surface.

Yield 12,000 gallons per day from the Northampton Sand.

Thickness, ])pE.'E li.
Ft. in. Ft. in.
(Drift elay with rounded pebbles um'l frag-

Boulder Clay. { ™ ents of yellow limestone - - 14 0 140
"‘t ellow limestone, “ Whitestone,” eon-
taining small im"menh of shells - = 40 15 0
Diark grey clay - - - . CR ) | I |
Gireat Very line dark grey |I.I1'|E~it1’mc, A l,lu-:-stmu
Oolite { containing shells - . I a8 1

Limestone (3) | Dark grey ::[IJLIG, “ Slaty clay,” cmnmrt 5

situ, but soon disintegrates on exposure 4 0 a0 0
Very hard compact grey limestones,
Y erowiled with shells - . - . - 12 9 42 9
Dark grey elayey limestone - - - 1 9 44 G
Upper Estuar- | Hard grey eompact limestone - = 1 6 406G 0
e Beds (%) l.i_‘umlm.rt grey limestone, easily weathers 2 0 48 0
Very hard compact sandy limestone - - 10 40 0
<Loose grey dry sand - I T 51 o
'fer:," fine white soft sandstone merging into
Northampton | a fine yellow soft sandstone {wat.er} « ® D 50 6
Samd. (%) ) lhrk grey fine soft sandstone - - - T G 0
| Dark "mt very eompact heavy sandstone - § 0 71 0
v ery ¢ dar grey compact firie sandstones 8 0 79 0

“Jﬁﬁ-ﬂ.. I
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.  West of BunTon WoLD, 2 miles East of Isham Station. 1901, —continued

Thickness. Depth.
Ft. in. Ft. in.
/ Dark blue clay containing small
dark concretions = = 20 81 0

Six-inch Borchole.
Blue clay, ‘\\'lt-ll_ll‘ﬂll_]‘rj'l‘ll;_ﬂﬁ IIT} 148 0 929 0

Upper ) lower part g
Lins ) :
182 feet. Three-ineh Borehole,
Blue clay . - - - - 20 0 249 0
Commun- { Hard rock - - . - = 0 2
nis Beds | Clay - s - - 8 4 255 6
| Serpent- | Hard rock - : . - 0 6
inus Beds | Clay . - . - - 60 261 0
’ Rock-like stone-dust and small
Rock DBed. pebbles,  some  subangular,
others fairly round - - - 1 8 262 8
Middle | Clay - . - . - - 14 7
Lias. | Dark grey pebbles, and some quartz pebbles - 0 9

Blue elay with beds of rock from 1 to 6 inches
in thickness, Gryphma (cymbinm ?) occurs
. near base - S - = - 21 4 290 4
Headings were made in the grey ironstone 76 feet from top of well. 6 feet by
4} feet.
2. Well at Barton Latimer WINDMILL (now dismantled).
Communieated by Mr. B, Thompson.
Half a mile M. of villare,
Top about 298 feet above Ordnance Datun.

Ft.

Northampton To water - - - - - - - B
Bamd. Water - - . - - . - B
14

3. Well in Mr. Barlow’s Field on FINEDON RoAD, near to the parish houndary.
Top about 299 feet Ordnance Datum.
approximate Ft.
Boulder clay - . . - 30

Upper Estuarine beds ? (not actually identified) - - 10

Lower Estuarine beds (some white sand seen)
Grey sandstone - - 18§
Grey ironstone, a little red in places

58}

Water stands 5 feet 7 inches in well. 1309,

Castor.
One-ineh map N.8. 138 ; Geol. map 64 ; Six-inch map 8 8.W,
For Water-supply of Peterborough.
J. Addy, Proc. Inst. Civ. Eng., 1xxiv, 147, 1883,
Trinl Boring, 1875—no large quantity of water obtained, and boring nl:mulmmd_

Thickness. Depth.

Ft. in. Ft. in.

Surface Soil - - . . . - & 0 2 0

Ciravel - - - - - - - 10 3 13 3

Great Oolite

elay Clay (mottled) - - SR T Sl 19 10
Great Oolite Y p ) (lueinlayers) - - - - 7 0 2610
limestone,
Upper Clay (black vegetable) - . - . 3 3 30 ]
Estuarine. {Hilt.- . = - - = - : = 4 0 M1
Northamphon }Hmnl (grey) - g 5 % 5 1K B 49 6

Band
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Trial Boring, 1875—no large quantity of water obtained, and horing abandoned—

conlinued,
Thickness. Depth.
I't. in. Ft. in.

¢ Clay (blue) - - . - - i T4 56 10

i e A et el SR P T

Upper Lias, Clay (hard Iihl.e goapy) - - - 88 6 147 4
2. H”p}!.,{ I” - - . 1 148 2
Clay [imni Hlﬂ.tl"‘ mlnurﬁlj - = - 18 10 167 0O

Rock- - . - = 1l |8 168 2

Clay (hard slate: rnlnurml} - - - 15 8 183 10

Roelk (whitish) - . - - - 4 184 2

Clay (hard slate coloured and “-l-i"(-'ﬂ.l\\ Yy - 27 2 211 4

Shale (rocky) - . 2 211 6

Clay (hard n]n,te {'nluumd] - - - 2111 283 &

Roeck- . - - - - - 1 233 9

Clay - : . - . - - 2 8 26 5

Rock (w |ll!-'.‘]- 1l 237 6

Clay (hard olive- gruetnuluumﬂ :n..mlgl ltt-_',.] 611 244 5

Rock (bluish-grey) - . - 2 38 246 R

Clay (grey, very sandy) - - 310 250 6

Clay {huhl aluLL coloured and H’!..'I:Itl_j.:l- 26 6 297 0

Rock - - - [ 277 6

Clay {uml,l,lwl and *~mu1~.} - - oo 286G 6

Church Brampton.
GGeol, map 53 N.E ; One-inch map N.5. 185 ; Six-inch map 37 N.E.
Communieated by Mr. Beeby Thompson.

Cunuren Bravreroy LonGE—* Cank Farm,” well near to Lodge —Top about 272
feet above Ordnance Datum.
Ft.

Clay - - . - 34
L']." er Communis { Fossiliferons :rl::H,L Lepllalumd% ||-Eil w Itl'l } 1
Laas, Bedas, water - - 3
33
T’]e‘:'lt-l} of water—rises abont 25 feet.
This water probably breaks through from the Marlstone below,
¢ Chapel and Church Brampton are supplied with spring water pumped by an

old water-mill to a reservoir, from whieh it is distributed by grav Itﬂ.t‘lul: " Dr.
S, M. Copeman, Beport to Local Government Board, 1908.)

Clapton.
One-inch Map N.8. 171 ; Geol. map 52 N.E ; Six-inch map 27 8. W.
I. Boring made by Messrs. C. Isler & Co., for A, B. Renshaw, Esq., 17th May,
1905, i
Communicated by Messrs Rawlence and Squarey.

50 feet of 84-inch tubes 4 feet 6 inches below surface 3 253 feet of G.ineh tubes
1 foot from surface,

Waler-level 212 feet from surface.

Yield at depth of 248 feet 4 inches, 378 gallons per hour. Water then stood at
114 feet from surface,

'{‘hin]::uﬂ:d.-z. [JL|+tI|,
Ft. in, Ft. in,

Soil, Top Soil . - - - - - - 1 6 1 6

5 . | Y ellow elay with stones and knobs of ¢ ImlL (i oy S 1
Boulder Clay } Boulder clay~ - . - - - !H o 18
Light L{l]:uurml clay - - - - - 5d G 170 6

Cxford 'L'In.yJ Brown clay and shells . = s - 59 i} i3eH) i
and Kella- £ Hard i,"‘rey sandstone - - - - = g oy ox
ways Beds, l Grey loamy sand - - - - - 4 B 235 0
Blue clay - . - 7T 6 42 g

Cornbrash { Hard grey sandstone aml ln._v} or u[ (-la;,r 3 4 245 W
7 ft. gj 1111 Hard grey sandstone - - - 4 0 249 10
E!r;;tm‘% ::‘:"} Light colouredclay - - - - . 7 @ o557 4

10563, P2
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1. Boring made by Messrs, C, Isler & Co,, for A. B. Renshaw, Esy., 17th May,

1M —eontinwued,
Thickness. Depth.
Ft. in. Fi in
(¢ Hard grey sandstone - . - . - 0 a w3 7
Great Oolite | Light coloured elay - - - = =1 B3 24 10
Limestone | Hard grey sandstone - - . : - b B 271 8
19 ft. 4. in. | Light coloured elay - - . -0 10 272 4
Hard grey sandstone - . - . - 4 4 270 8
Upper Estuar- { Dark clay, little sandy D 11 277 T
ine Beds. | Mixture of green clay, brown E-'IEI-]. andsand 1 8 279 3

The term * sandstone ™ has evidently in several instances been applied by the
well-borer to limestone.—H. B, W,

le. CrarroN HAaLL

Sunk 100 feet ; the rest hored.
Boring made and details communieated by Messra, Le Grand and Sateli 1908,
About 240 feet above Ordnance Datum.
A little water from 278 to 280 feet, rose to 141} feet from surface.

Thickness. Depth,

Ft. in. Ft in

Boulder Clay { Dug well in Drift, ete. (see No. 3) - - - 100 O 100 0
and l}xfunl) Blue clay and shale with :&t-unea [? cement

Clay. stones] and fossils . - - - 133 6 233 6
, f Girey flaky sandstone - . - - - 1 & 235 0O
}""]1;;1;'[;;“3“ Grey sandy loam - s S 48 o9 8
2 Stifl blue clay, shale, aml :mudf-rt.ulm . 5 4 247 10
: Hard grey stone, w lt-ll. thm shale at 2.-1 f-:.--at 4 B 252 8§
Combrash 1 Grey stone - T 4 6 257 0
brmﬁh,gnmu} Dark-eoloured clay - = = = - 3 B8 260 6
' Hard grey rock - 3 6 264 0
([.rﬂ' rock with ncmsn-nnl t]um immlk u;-f hlul!
clay and fossils - - - - . - 11 6 275 6
hﬂﬁw;-_m%:;::;h' | Grey ealeareons rock - 29 E‘TH 3
| Grey calearcons rock w 1th f.-]llll i.mnd-i uf ur_lm.'

and fossils - - - . - 2 0 230 3
LGrey rock and F-.m-:lh - 2 9 288 0
J Greenish clay, with thin I..J.mh. of gl 1) -.hme - 17T 0 300 O

Estnarine Greenish sandy elay, with bands of shells and
Beds, ‘l thin bands of grey stone aml gand - - 23 6 323 6
Brown clay, grey sand and shells; with pyrites 26 G 350 0O

S Dinrk hluL elay, with .-’:'.mmmnfﬁ mﬁ'ma.ﬁ'{‘]
Upper Lins { ete., in lower 13 feet - - . 113 0 4::-1 0

H. B.W.

2. Doring N. of Brook Lopce. By Mr. Tompkins,

Communieated by Mr. Beely Thompson from informati- n supplied by M.
Guy Marsh and others.

Top approximately 230 feet above Ordnance Datum.
Depil - - 202 feet 9 inches.

At 180 feet went throngh 5 feet of roek (Cornbrash #), then 6 or 7 feet of elay
and some sand (Great Oolite Clay %), then rock again not pierced (Great Oolite
Limestone 7). First water got at 72 feet. " Total water abont 1,400 gallons per
day. Stands 111 feet from the suriace—highly saline.

3. Wall close to the Onp HALL ont-Tmildings (1908).

Communicated by Mr. Beeby Thomp=on from information supplied by Mr.
Smart and personal observations. No water whatever.
I't.
Doulder clay - i k. 5 : : . "0
Oxford clay - - . - - - - B



COLLINGTREE-CRANFORD ST. ANDREW. 855

Collingtree.

Geol. map 52 8.W. ; One-inch map N.5, 202; Six-inch map 32 N, W,
Communicated to Mr, Beeby Thompson by Mr. W. Smart.
Well near RECTORY.

Ft.
Soil - - - : : = 4 5
Pre-glacial [ Stickyleam- - - - - - - 4
Sand. Sand - . . - 2 ; : - 14
20

Water rises § feet 6 inches ; quantity 150 galions per hour.

Corby.

Geol. map 64 ; One-inch map N.S, 171 ; Six-inch map 17 N. E.
Communicated by Mr. Beeby Thompson.

The wells in Corby derive their water from the Northampton Sand, and
vaturally vary in depth. Of several examined the depth varie from 26 feet to
30 feet, with depth of water from 2 feet to 5 feet.  No section of any one conld
be ascertained, but the ironstone workings around give a good indication of the
characters of the strata, and the suceession would be about as follows ;—

Ft. Ft.

Glacial. Boulder clay - - - - - - - - up to 10

Northampton | Lower Estuarine buds - - . - £ - g op 15

Sand. [ronstone beds : : - . . S 1

Upper Lias.  Blue clay A et e Rt 2 5, 3
Courteenhall.

Geol. map 52 8.W. ; One-inch map N.5. 202 ; Six-inch map 52 N.W.
Communicated by Mr. Beeby Thompson.
From information supplied by Mr. W, Smart, 1901.
1. Well near COURTEENHALL GRANGE.
Thickness, 'I':I'-u]ul.hi
Ft. in. It in,

Huiril - i = w oan om . - . - 1 6 1 6
A i Clay and loam, a mixture - - - - - 8 0 6 6
: r;ﬁlll?:?ml Rough sand and gravel - - - .- . 2 0 8§ 6

iz Good elean sand - - - . : - 16 68 25 0

Well stopped in running sand.
Clay at 30 feet down,

2, EaAsT LOoDGE, near above.
Well 40 feet deep. Similar section.

Cranford St. Andrew.

Geol. map 52 N.W. ; One.inch map N.8. 171 ; Six-inch map 25 8. E,
Communicated by Mr. Beeby Thompson.
1. The REcTory WELIL.
Top abount 263 feet above Ordnance Datum.
Great Oolite { Well 30 feet deep.  Water rises very little, in small quantity,
Limestone. | and eomes from a white limestone.
2. Rectory Hinn Well. Further down the slope.  PPublic supply.
Top 238 feet above Ordnance Datum.

Northampton Sand source, 40 feet to the water.

There are various other shallow wells and springs abont, some deriving water

from the Great Oolite and others from the I\ﬂrthumjntnn Band.  The most im-
ortant spring, probably, is that known as * Craft’s Spring,” near to the stream
viding the two parishes.
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Cranford St. John.

Geol. map 52 N.W. ; One-inch map N.8. 186 ; Six-inch map 25 8. E.

Wells are fnirly numerous on the south side of the stream dividing the two
parishes of Cranford St. Andrew and Cranford St. Johm, mostly no doubt
deriving their water from the Great Oolite, but whether from the main limestone
bed or the Estnarine beds is uneertain owing to a fault, and probably considerable
eastward ﬂ.i]El of the beds on one side of it. Some get water from the North-
ampton samd. A few of the more important wells are mentioned.

1. BARRACK Y ARD Well, western end of village. Top 231 feet above Ordnance
Datum.

To water 9 feet.

2. Mg. Barree's WELL. The Brewery. Top 223 feet above Ordnance Datum.
Depth 25 feet, with 5 feet of water.

3. ME. BRADSHAW'S WELL (Rectory), opposite CHURCH.
Depth 20 feet.

4. Wank's WELL AND Pump,  (Supplies 16 hounses.) Top 222 feet above
Ordnance Datam.

Depth 20 feet.

Dallington,

Geol. map 53 S.E. ; One-inch map N.5. 185, Six-inch map 44 N.E.

Communicated to Mr. Beeby Thompson by Mr. “ Jack” Pearson, workman for
Mr. Henry (ireen.

Well at Mr. Shmttleworth’s near the Harlestone road, East side.
Top approximately 285 feet above Ordnance Datum.

Well 66 feet deep. Nothing Imt sand or sandstone encountered, excepting
abont 1 foot 6 inches of blue rock at the bottom, and water came from this in a
good stream, rising 9 feet in the well.

All Northampton sand.
This is the character of other wells about.

Deanshanger.

Geol, map 46 N.W. ; One-inch map N.S. 202 ; Six-inch map 61 5.W.
Wells at Little London, in Great Oolite limestone, .

22 to 25 feet deep.
A C G C

Daventry.

One-inch map N.5 185; Geol. map 53 5.E, ; Six-inch map 36 5. W,
Communicated by Mr. Beeby Thompson.

Daventry, essentially, stamds on the Middle Lias, and the numerons wells in
the town derive their water from this formation, bat sinee the wells vary in
depth from 30 feet to 60 feet, and the shallower wells are on the higher ground
it 15 obvious that more than one spring in the Middle Lias is utilized. In some
parts of Daventry, as in New .Iit.rtul;, the Marlstone is near to the surface,
and is from 1 foot 6 inches to 2 feet thick ; inother parts there is a yellowish or
Llue clay above this rock. : ;

Previons to 1890 a local water company was established and a reservoir was
constructed on the side of Borongh Hill, to the sonth-east of Daventry, a little
lielow the G600 feet contour, water being derived from the Northampton Samd
beds capping the hill. This supplied about 100 houses, but was never considered
an adequate provision for the whole town.

From 1890 onwards the Borongh Council set to work to find a proper source
of water for a public supply, umﬁmr’ingﬁ were made in different places.
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1. Moxksmoor Borinas.
In some fields sonth of Monksmoor Farm, N. of Daventry, 1805-6.
From information supplied by Mr. J. B, Willinms, of Daventry.

No. 1.

Top, 372 feet above Ordnance Datum,
in old sand pit.

No. 2
Top, 372 feet above Ordnance Dataimn,
in old sand pit.

l.'!__ ]‘I ‘w
Sail - ! X 2 g - 1 Soil and orav ul - - - - 3
ﬁ;\u“l = i = = : L | i hl“lll = B - - - X
Clay - - : - - . 13 Clay - - - i - - B
—— Marl and gravel - - - - 7
2y Clay - . . - - o |
No. 3. 20
Top, 375 feet above Ordpance Datam. No. 4.
Fi. in-  Top, 375 feet above Ordnance Datum,
Soil and elay - < R Ft. in.
Peat and w-f(:tuhlu Illd.l-l.-l"l - 28 Clay = s - ; - 17 9
Clay - - - '-'J L Sand and clay- i B R
Clay and sand- - - - 39
Sand and muwl . - 5 3 3G
Sand - - - 0 3 N
Gravel and sm.mi fine cravel : . No. 5.
very dirty - - - - 11 0  Top, 373 feet above Ordnance Datum.
Coarse gravel, l::le.un . - 50 Ft.
Clean sand - - - 4 10 So1l - . = Y : o
Clean sand and Erm el 3 0 Sand and ci"r.l,.' - 2
Marl and gravel - . - 0 6 Sand - - - - o]
Gravel - - - - - 0 6 sand and marl - - = 1
Cay - - - - - 50 Gravel and mud - - 10}
Marl - - - - - 14 6 Blue clay - - 3 . 2
a9 6 Ia
No. 6. No. 7
Top, 364 feet above Ordnance Datum. Ft.
i, Sand and marl - - - B
Clay - : % - . " Clean sand - - . A 3
G anid '-]“F ) : 3 . R Sand and mud - . . 4
S Clay - : 4
15 Sand &ml mu-l . - @
; Mud : : i
No, 8 Clay - . - 3 K o
Top, 363 feet above Ordoance Datumn. —
Ft. 27
Marl - - 4 T
Clay and sand - - = N — MO8,
Sand - - - - - = B Top, 377 feet above Ordnance Datuin.
Clay - . - . = Ft.
(.rm el and munl YRR TR i Soil, marl, :Lml pebbles - - 8
Sand and mud - - 2  Sand - - - - - 24
EBlue clay - - . - 4 Dirty sand - D
Gravel and mud - - - - Gl “"*FLI'HE'?LI'Hl simall |rlﬂ|::e*3 uf ll‘ml‘itlmﬂ N
Cravel - 3 = - - 1 Blue clay - - e
10 43
No. 10, WELL Axp BOoRING.

Well, 20 feet remainder a boring.
Top 390 feet above Ovdnance Datum.

]“L L]
Hoil, marl, pebbles, &, - . t-:l
"‘H’i-"l,l . - - - - . -
Sand and sinall pieces of ironstone - - - 9
Blue clay - S iR E i 1
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The yield of water from No. 10 was 72,000 gallons per day through a 15 in.
tube just resting on the clay, the coarser Hﬂrlli‘nlld gravel at the bottom acted as
a filter in keeping ont the line sand. The water stood 10 feet from the top,
and there was no loss of head after two months' sinking and 14 days' trial
pumping.

A secheme for the utilization of this as a town supply was formulated, but

iid not piass the Loeal Government Board : the water was considered to be too
superficial.

Other borings were now anade.  Une was made on Crow Hill to the 5. E. of
Daventry, not far from “ Burnt Walls,” on the advice of a water-diviner. It
went down 100 feet, and some roek was encountered, It no water.

Another boring was made on Coventry Hill to the N.W. of Daventry, a little
above * Pope's ﬁ'_ﬂll,” at about 522 ft. above Ordnance Datum ; but no guantity
of water was obtained.

Still another boring was made near Dane Holme to the N. of Daventry.
Starting at about 520 ft. above Ordnanee Datam, it went down 120 ft., but no
water of consequence was found.

Ultimately, in 1902, a good supply of water was found in the parish of Dod-
ford, near to Newnhwn Grange, and a scheme for its ntilization was completed
in 1904, a service reservoir holding 100,000 gallons heing constructed on Borough

Hill.

2, Daxe HoLME, a little N. of Daventry.

Well. Probable section.

Top about 516 feet above Ordnance Datum.
Bonlder clay ) g !
Gravel j ;

Middle Lias beds - - - - .

Sl & &

Desborough.

Geol, map 64 3 One-inch map N.8. 170 ; Six-inch map 16 5.E.
Communicated by Mr. Beeby Thompson.
1. Well for Public Supply on Braybrook Road, just beyond the town.
Top, 453°3 feet above Ordnance Datum.

Actual section not known apparently, but is Boulder elay resting on the
Northampton sand.

Fr.

Total depth of well - - - . - . S
Depth to base of heading, which is practically the base ui}

the Northampton sand - - : : : 5 41

2, Boring at 459 feet alove Ordnance Datum.

A boring in the northern corner of the field in which the reservoir is situated,
53 feet deep, is said to have given 15 foet of rock (Northampton sand) under
Boulder elay.

3. DBoring at 458 feet above Ordpance Dabum,

A boring in the soath-western corner of the same field, 53 feet deep, gave no
rock whatever. It is said that © the two clays came together " e, Lhe Boulder
clay and Upper Lins clay. Tt might have been all Bonlder clay.

The total thickness of the ironstone series hereabouts (not all workable) is
catimated at 21 feet.

Kee also Dr. W. W. E. Fletcher’s Report to Loeal Government Hoard, 1895,

Wells and springs in the sonthern and south-eastern part of the town, and
the fielils beyond in these directions, give a much lower water level than those in
the upper part of the town, owing to al:ppqug of the water-learing bed on the
clay, the difference amounts to more than 60 feet in two cases,
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4. Trial Well.
South-west of Deshorough, in field near to HALL FARM.
Top 355868 feet above Ordnance Datum.
Observations of depths, &e., by Mr. J. Diver, Surveyor.
Thickness. Depth.
IFt. in. Fi. in.
Blue clay with very few fu]ﬁﬂiln 145 0 145 0
. . Cephalopoda bed, typical,
: ':'il:ultlﬂlluﬂ [ -E-Itll:m:ni'li.'!.'l lln:}lii-:i.ll'-:"II - - 0o 9
ks lFu-ﬁhiﬁ'l't.'l'mls clay - - . LI Y] 166 9
:ulﬂl:hlulllhi:l b, Diaral :Lt‘gil]il.-

L pper Lias, '
Serpentinus ' ceons limestone, somewhat

bls, ? I'l.l-lil-il' ® - - & - 1 6
Clay . . - - . 1 10 150 1
/ Roek ; upper part a conglom-

| erate of odds and ends,
broken  belemnites  and
| other fossils, small pebbles, 0 4 15 5
: and iron pyrites. Lower
/ part a more homogensons
|

Middle Lias. | argillo-caleareous rock.

. Clay . - - . - 1 2 160 7
Rock mueh like above - 0 1}
Sandy micaceons clay - - 4 0 164 8}
. Boring  somewhat  lower

through clays - - - 20 0!

No water of any consequence was found.  There was no trne Middle Lias
rock-bed.  The remarkable thing abont this well is the great thickness of Upper
Lias indicated. Unless there is a * fanlt,” or local fulligui the strata, of '-'-'L.IL:II
there is no evidence, the Upper Lias at Desborough is about 212 feet thick ; a

result entirely unexpected.
Doddington.
See p. 102,
Dodford.
One-inch map N.8. 185,  Geol. map 53 5. E. ; Six-inch map 43 N.E.

1. Well for the Water Supply of Daventry.
Communicated to Mr. Beeby Thompson by Mr. J. B. Williams, Daventry.

Top 396 feet above Ordnance Datum,
Ft. in. Ft. in.
- 1

Boil and marl 0
Ionar T4 Yellow elay - - - . GO S
Upper Lias. Yellow sandy rock . - - . . - 11 3
Blue clay with cement stones - - - - 4 6
Roeck - - - . - - - - - 3 8
L e Tt n U A e L T
Clay (boring) about - - - - - 30 0 87T 9

Water-level 9 feet 3 inches from top.  Water yield in 'February, 1901, 75,000
gallons per day. Later increased to 150,000 gallons or more by headings,  Water
comes from the top rock of the Middle Lias, the Marlstone.

2. Well near to the Railway.
Made by the Engineers for the Railway, 1856,

Communicated by Mr. Beeby Thompson from account given by the well-sinkers,
] I Ft. in. Ft in.
I‘ Boil and light coloured clay - . ‘1 15
| Hard bed—soft and sandy : - - }

Micaceous clay - - : - - ; .

Hard hed - . - . - : } :
y Clay et b (e B - : =
Hardbed - - - . .
Light coloured micaceons clay, many fucoids
Hard bed yielding water - . - .

Middle Lias,

3
0
70
B 0
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Duston.

Geol. map 53 8.E. ; One-inch map N.8. 185 ; Six-inch map 44 N.E.
Communicated by Mr. Beeby Thompson,
1. Well on Horpixg HivL.
From information supplied by Mr. J. J. Watkins and comparison with sections

arovand.
Top abont 335 feet above Ordnance Datum.
Thickness, Depth.
I't. in. Ft. in.
Great Oolite. If;i]mEﬂtrmf e - - 6 0 6 0
T ue elay full of shells- - - 12 0 15 0
l-‘.:ﬁ:}:;f:m . Estuarine { Limestone— two layers of blue
7 feet. limestone, stone exceedingly hand 4 0 @2 0
Blueclay - - - - 11 0 33 0
Northamptonsand, includ- White sand = 0 0 0
ML A e Red stone, not bottomed - - 68 0 108 0

Ironstone beds, 75 feet.

The iromstone is much jointed; a great crack on the W. side. Cracks
extend upwards 8 or 9 feet. = Air sometimes comes in puffs from the great erack
sufficient to blow out a candle Good supply of water.

2. Wells near to cottage some 300 yards N.W. of the brickyard on
Horrina HiLL.

(1) Top 302 feet above Ordnance Datum. .
To water 40 feet.
(2) Top 286 feet above Ordnance Dutum.
. To water 25 feet.
Northampton Sand Waters.

3. NEw DusTox.
Well AMr. Botterell’s Farm, § mile 5. of New Duston.
Top 320 feet above Ordnance Datum.

Ft.
To water- - - 4 - = : a4
Water - - - - - - - i
0

4. On the high ground between Old Duston and New Duston, in a field
known as Old Close, at about 369 feet above Ordnance Datum, a trial well was
made some years back by Mr. Watkins, and was abandoned after passing
through 40 feet of clay (Boulder clay ?).

_The whole of the wells in Old Duston village derive their water from the
Northampton sand, at varions depths according to the sitnation of the well.

5. At the north-western end, eastern side of main road, two wells situated
at about 325 feet and 317 feet above Ordnance Datum, respectively, were 435 feet
and 33 feet deep ; in the deeper of these the well went 6 feet into the elay, and
in the second ene, clay was not reached but the water stood 5 feet 9in. in the well

6. In three wells in the npper part of the main street (tops 307 to 314 feet
above Ordnance Datum) the water stands from 4} to 7 fect from the surface.

7. Ina wellup H:%nirrc] Lame (top 325 feet above Ordnance Datum) the waler
stands about 15 feet from the surface.

8. The School well (top 311 feet above Ordnance Datum) is 30 feel to the
water.

9. A well in the churchyard (top 306 feer above Ordnance Datum) is 21 feet
to the water.

In the extreme eastern end of the village the water level is 3 feet below the
surface (surface 292 feet above Urdnance Datum. ) !

Duston is now supplied with water by the Northampton Corporation. An
electric pump situated at the turn of the road to Duston from the Weedon road
receives water from the town mains and delivers it into a service reservoir
situated on the high ground between Old and New Duston,
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Earls Barton.

Geol, map 52 N.W. ; One-inch map N.8. 186 ; Six-inch map 46 N.W.
Communicated by Mr. Beeby Thompson.

All the wells in and immediately aronml Earls Barton derive their WH.I-!'."I‘ frovn
the Northampton Sand. In the dip towards the eastern side of the village,
water bubbles up out of the ground.

AT DowNTHORPE EXD to the east, some wells made a few years back, one
about 20 feet deep, and one of these gave a section as below —

Top abount 289 fect above Ordnance Datnm,

F'i.
NUTEE;‘;::}I’WH" [ronstone rock - . - 14
Upper Lias,  Blue, micaceons clay - - 6
20

About half-a-mile further eastwand is a pumping station for the public water-
supply of Earls Barton. The surface-level is about 280 feet above Ordnance
Datum, and the well 22 feet deep. This yielded 96,000 gallons per day when
first made, but rapidly declined to about 5,000, A second pumping station has
been installed rather less than half-a-mile still further eastward, to pick uap
water feeding and previously running to waste from DEBDALE SeiixG.

East Haddon.

Geol. map 53 NLE. ; One-inch map New Series 185 ; Six-inch map 37 N.W.

“ At East Haddon water is pumped from a spring to a reservoir near the
sehool, from which it is distributed to standpipes in the village. The water is
raised by means of rams driven by the water of a neighbouring stream.”—(Dr.
8. M. Copeman, Report to Local Government Board, 1908. )

Communieated by Mr. Beeby Thompson, mostly from information given by
; My, Sodin, East Haddon, 1506,

1. EAsT EXD, Well in Mr. Seamark’s Garden.

Ft.
To water - . . - - 10
Water- - - < - - 4
14}

Cut throngh hard ironstone, very regular in constitution.

2 Mr. Snelson's Well.

.

T{f water - - . . - 11
Water - - - . - - B8

3. Mrs. Johnson's Well,

It

To water - . - : S
Water - - . - - =
13

Waler rises much higher after winter rains.

4. Mr, Guthrie's Stable Yard,
Well 30 to 35 feet deep.

J. Nurse's Cottage. First honse W, of the CHURCH,

: Ft. in.
I'o water . . - - 12 10
Water - - - - -6 6

19 4

Probably all Northampton Sand, though there are gravel beds, which micht
yield water to wells, g nigh



02 NORTHAMPTONSHIRE.

6. Well at the WixpMILL, at angle made by Long Buckby and Ravensthorpe
Roads, towards Buekhby l"uIT_}',

Top about 553 feet above Ordoance Datum.

Ft.
To water - - . - - 4
Water - - - . . . il
47

Rammel (sandy ironstone) right to the bottom —no elay reached ; very regular
and good supply of water.

7. Well at Mr. DrAcE's FARM, near to the Windmill.

Ft.
To water - - . - - 4%
Water . . . . - 4
o3

8. Well mude at ME. HIrsEY'S FARM, near to Mr. Drage's, in 1804,

Went down 200 feet, mostly clay, but no water was found, and the well was
filled in again.

Etton.

Geol. map 64. ; One-inch map New Series 158 ; Six-inch map 3 N.W.

1. Boring. 139 feet deep into Lincolnshire limestone.
Yield 211,320 gallons per day. Water-level 26 feet above surface of ground
(253 feet Ordnance Datum).

2. Boring. 144 feet deep. Yields 172,440 gallons daily. Water rises 2
feet above surface of grount

3. DBoring. 142 feet deep, into Lincolnshire Limestone. Yield 777,320
gallons daily. Water rises 26 feet above level of ground.
Boring No. 1.
Made and communicated by Mr. J. E. Noble. 1901,

Thickness. Depth.
Ft. in. Ft. in.

Fen fSoil - . - - . - . . 2 B 2 6
deposits. | Gravel . - . . - - 3 4 510
I_;mﬁi;_hn lite Hard shale 2 2 9 0
l? ftll i"h Elﬂ-}r - e 1'1 ﬂ 3‘3 ']
Lireat Oolite |
: Stone and clay - 5 3 o8 3
Limestone e
15 Te 5 an } Roek- : i, 1% 91 38 2
Upper Clay - i 11 el o' 3 0 41 2
Estuarine | Rock- - - = - 1 0 42 2
Heries Clay - - : - - 2 5 64 7
35 ft. 5in. \Grey marl . - - b 0 Té T

Limestone, |
Boring No. 2.
Communicated by the Local Government Board.
Thickness. Dlepth.
Ft. in. Fk in,

Fen Top soil 20 2 0
deposits, {Umt'el - 1 0 3 0
Conr }Smnu - 60 90
: Clay- : 3 4 12 4

Gireat Clay and stone - 70 19 4
Dolite Clay { Clay - - - 3 3k 22 T}
15 ft. 5% in. | Stone and clay - 0 6 23 1
Llay - - 1 4 2 5
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Boring No. 2—continued. :
Thickness. Depth.
Ft. in. Ft. in.

Great Ouolit
rea ite 15 4 310

Limestong * Rock -
15 ft. 8 in. )

l‘lﬂ’-}r = = - - - - E = 3 ﬂ 3{. lu

: Rock- . - : & o - s 0 6 0 4

ELI pper Sand, light grey - - . - 2 6 42 10
BUBKING. SEapen s LS o 2 s s ST Rl ke
ag ?:rﬁ;i Stonyeay - - - - - - 2 3F 56 0L
SOf6 24 an. | gondy elay _ : : : : - 2 B 62 34
: Loose clay el s E |k 3 9 66 0}
Iﬂ:ti”;;:i]:lge } Rock (water-bearing) - - - - 7% 74 14 8

Boring stopped.
N.B.—The three boreholes are near together, but the stopping of the flow
from one of them did not increase the flow from the others, No. 3 had much
the largest Hlow, although only 6 in. in diameter (? did the water of all the bore.
holes rise to the same height above the ground). The yield varies very little
bhetween summer and winter.—H. F. I,

Boring No. 3.
Made by Mr. J. E. Noble, Thurlby, near Bourne, 1902.

Communieated by Mr, Henry Preston, F.G.5.
Thickness. Depth.
Ft. in. Ft. in.

. Soil - : : : : ' - : 2 5 2 a5

Drit. { Gravel - . - - . - . 20 4 5

%ﬁfﬂl'ﬁrﬁ?' } Stone 5 6 g 11

] Clay- : - - . - - 13 6 23 5

Great Oolite  Rock . : . . . 10 24 5

Clay Stene and clay 1 8 26 1

18 ft. 9in. | Rock - 010 26 11

‘ ) Clay - - - - 1 7 23 6

Great Oolite ook : = I pr k 3 : g 3 37 9

[Frc s fand gad Stone ) = o i Iy g g
Clay (sandy) - - . . - - 30 43 5

Upper Estu- | Clay = e . SR S5 - 36 48 11'
arine Series - Clay and Stone : g 0 87 1

32 ft. Gin. | Clay - - - - - G 0 63 11

| Binul - - - . - - 8 0 72 11

Lineolnshire) , 2
Limestone, } Rock 7 ’ i F I S 142 6

Water found at 34 feet, 83 feet, and 110 feet,
See also Analysis by Dr. J. C. Thresh.
4. ETTON VICARAGE.
Made by Mr. J. E. Noble, Thurlby near Bourne, 1901,
Communieated by Mr, Henry Preston, F.G.S.
Thickness. Depth.
Ft. in. I'r. in.

Hoil . - - . - : . 1 6 1
Trift. { Stone - : . - - - - 0 G 2 3
':_E;'u.wl - . - . . = 11 0 13 0
o S AP e e B R S U 14 0
hLIII;.;:.{Hnra Dark grey sand - - - - - 6 0 20 0
e Clay S e Attt 4r 1618 4 33
Cornbrash. ioek - - . - - . . 7 6 0 7
Great i.!olite} Clay ! s
Uhh}'- il:’ - < = - - - L] [-'- [ alak l
Gireat, Uolite ) ’ :
Limestone, | Bock - > ; - § { = a4 67 &
' . Clay . - - X . ; 9 . r
[_. P 1T I".-‘*-lll- B . ll -I“ al
Whotem( fok 0 c 0 oc Do 4@ A
. E 2 1 = - - - - - = 2 3 i,
it b S S SRR i
Lincolnshire Baal: L
Limestone. A, R ek e R BT
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Everdon.

Geol. map 53 8.E. ; One-inch map N.8. 202 ; Six-inch map 43 8. W,
Communicated by Mr. Beeby Thompson.

I. Some half-dozen wells at LITrLE EVERDON derive their water from one of
the hard beds of the Middle Lias, the rest-level of the water being just about the
snme height above Ordnance Datum, viz., 363 feet in each, thongh the depths
vary from 354 feet to O feet (a freely running spring).

2, New Welle. LrrrLe EVERDOXN (1906),
Wost side of Villaze,
First trial well. Top about 406 feet above Orndnance Datum.

Thickness, T}e[lth.
Ft. in. T't. in.

Soil and sandy marl, approaching a sandstone - 6 0 6 0

Middl Jr Rock :—red, ~almost an imn‘-.'-t.c-ne. Im..hl:f 0 9 6 9
T micACeoTs - . - L
Lins, ‘ Sandy marl - . - . - 2 B 4 0
Blae wl-a!e—iarnwnmuh : ; - : . 8 0 15 0

New well,abont 140 yards away, commencing,
abont 2 feet lower level than bottomn of last
viz., about 389 feet above Ordnance Datumn,

“Turf and soil, and whitish or rather 1114.1113'} 1 o T
| highly mie MEﬂtm, sandy elay
Compact, blue-hearted limestone, rather
mottled, with numerons rounded (water-
mwc-ru] nodules or pehhl-.:lq '!'Il..l“f fu&ﬂ-l:hi gﬂ:rua} :
ue or grey micaceons clay, less san 1811 =
hi Imrbhmlu 'Y F } ¢ L
Rock ; grey and ruuhlv,:untmmng fﬂﬂ-"ii]ﬁ and 1 0 a1 o
much comminuted shell } =
Water found here. ‘i:um. leel as the
other wells around.
Middle | Bluish grey clay, very mn-:iy, with mm[mn }

. 8 0 286 0
Lias. | tively little mica -

Hor'lc—lmni blnish grey,micaceons rm:l mmh' 40
in two courses of !I,.I]HIIT.- 2 foot each - - |

Sandy micaceons clay, hard, numerous red) 10 0 40 0
jointe. Water comes from these joints, |

Rock—hard, bluish grey - - . = 4 0

Hard micaceous shale - 4 9 45 3

Rock—hard grey limestone, with Jmmhts of
mottled rock, green with :,'eiluw inclusions. 1 0% 49 T}
Large rounded masses of argillaceous lime- e
stone of a lighter colour {pebhles) - ol

\ Water. Not eut through.

The Middle Lias here iz obwionsly more than 67 feet thick.

Eye.
3 miles N.E. of Peterboro.
Geol. map 64; One-inch map N.S. 158 ; Six-inch map 9 N.W.
Made by Mr. J. E. Noble, Thurlby, near Bourne, 1899,
Communicated by Mr. Henry Preston, F.G.5.

Water stands 20 feet below the surface.
Thickness. Depth.
Ft. in. Ft. in.

Soil - . - . - e | 1]
Gravel - . - - - = 2 0 a3 o
iy = o s saa b o S SN 53 0
¥z 1 il . : : - iz
ety Gl = TS SR
ay - - . . . - e Y
Cornbrash. Rock . - . . - s e 4 9
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Hos NLE. tinued,
3 miles N.E. of Peterboro—continue Thickness. Depth.
Ft. in. Ft. 1.

Black clay - : F - 4 3 79 0

. Green clay s B - 3 : 4 0 g3 1

Great Oolite ot O e 1 I
Clay and Limestone. | g . . . . C Y1 85 0
L Rock - - - T B 1!:"; (1]

Clay - 3 - = - 27§ 23 0

LTEPET and Lower l’irgy e Y ; 18 0 1l o
stuarine and | Black sand z 2 E Z - 4 0 145 U
Northampton Sand. | p " A T e
Upper Lias. Clay - - . - 5 i S TanY 160 0

A little water was obtained from the sand bed above the Upper Lias.

A “water diviner” had promised a good supply at 60 feet, but none was
ohtained before the Estuarine sands were reached.

Finedon.
Geol. map 52 N.W. ; One-inch map N.S. 186 ; Six-inch map 39 N.E.
Communicated by Mr. Beeby Thompson.
New well for public water-supply, by side of Wellingborongh road, rather
more than } 1::?:1 mile from the Ise brook.
Top 190 feet apove Ordnance Datun,
- Thickness. Depth.
Ft. in.  Ft. in.
¢ Blue clay—few fossils - - 114 % 114 9
‘Cephalopod bed—hard, grey, ar-
rillo-caleareons rock, full of 1 9 116 6

fossils . -
Communis | Water came fm:m tlu.-‘-; n,tr rabe
beds, i of 500 gallons per day, rising to

top of \'I.LH if left |uII1.f enongh.
Grey clay, with a few m}]ltu.

Fislh-bed—harnd and 1:;1
L CcATEOUS - - -
( Rock-bed, essentially a
: conglomerate - - J U 130 0
Middle Lias. . Blue Lla}; - (1]

HF-I.-'I'{I. Esha.le—hrml..-.\ an-.. nflmml }

1 0 120 0

stone.

one block of

Upper | concretions - } A Lot
Lias. | Cephalopod ln-:l—h'l.nl ru}, ar-
gillaceous stone with Oolitie 0 8
i:m?llr-t-mlnh - \ T
: ; Stiff blue clay, with Un 1t.|u Con- o
Ser E‘i::m“h cretions and few fossils - 5 10 127 0
y 1 Cephalopod bed with large } 1 o
amimonites

These formed

[=-T

ing on this up to the rock-bed 0 137 0
Yield of water from the rock-bed 100,000 gallons per day, inereased to 140,000 ¢

n1hl;mﬁ per day by a heading. Water rises to within 40 feet of the top =89 feet
(LT

2. A trial well on the Burton Latimer Road some 300 yards from town, made

in 1895 %
Mr. Beeby Thompson in fmu*:i'. Novthants Nat. Hist, Soe., vol. xii, p. 56.

Sunk to depth of 60 feet. Top 283 feet aliove Ordnance Datum.
18 feet 6 inches from bottom.

Penetrated Great Oolite Limestone with Rhyncho-
nella coneinn,

Upper Estuarine Beds.  Clays with many

Water-level

Ulgdree,
Lower Estuarine Beds 45 feet ¥
Ironstone Beds, Brown and green iron-

atone,

Junetion Bed. A thin bed with pebbles
and bored nodnles.

Upper Lias Clay - . - - = 15 feet ?



06 NORTHAMPTONSHIRE,

Floore.

Geol. map 53 8.E. ; One-inch map N.8. 185 ; Six-inch map 44 5.1,
Communicated by Mr. Beeby Thompson.
1. Well (Mr. Champion’s) EAST EXD 0F Frookrg, North side of road,

(From information supplied by Mr. W, Smart).
Top 303 feet above Ordnance Datum,

Ft.

Clay - = - . - - - - 15

AMiddle Lias. - EE;::" i ’ 12
Bock - - . - . . 2 ft. to 3

a8

Bottom rock—hard, blue, parts of it a conglomerate; probably lasement bed
of the Middle Lias. Water rose 10 feet from 38 feet ; yvield 40,000 gallons per

oy,
2. "Towx WELL.”
Top about 208 feet above Ordnance Datum,

It.
To water - - 3 - = - - 27
Watler . . . . . about 0
a6

Evidently same source of water as No. 1.
Spring in valley to the south of village at practically the same level,

Six-inch map 43 5. F,

3. Well, last house on N. side of Weedon Hoad, towards Weedon before
turning corner (Mr. Judking)

Top about 364 feet above Ordnance Datum.
Ft.
Boulder Cll}r ¥ Clay - SN E SRR ST e e e
A little lrmmr. Clay and rock, 3 or 4 hard beds passed through 3 or 4 ]
Lias, but mostly S Thiak SR OrR ATOnENS < } s
Middle Lias.

At each hard bed, exeepting the last one, they lost ['.hp water, but recovered it
again lower down. Bottom spring good, but water did not rise more than 2
feet 6 inches.

A spring in the village to the south has approximately the same water-level.

4. Well to new House (1907) corner of roads, top of FLoore Hivp (Mr. Smith's).
Top approximately 361 feet above Ordnance Datum.

Thickness, Depth,

Ft. in. Ft. in.

Soil and elay with stones - - - = 210 21 0
Bonlder Clay. < White gravel - . . . - - 00 8

Clay with some large stone-boulders- - 5 9 30 0

Harid blue rock, ruilﬁ}' at joints, scarcely 9 0 9.0

any fossils - : 5 ; : = i

Light coloured, ruddy, micaceons clay 5 6 37T 6

| Hard, blue-hearted rock, red joints - 4 0 41 6

i Light coloured, raddy, micaceons marl - 11 6 53 0

’ 4 0 510

Middle Lias.  Hard blue-hearted rock Pz, &
Micaceons marl as before, excepting fﬂr}

2 or 3 feet at bottom, where ordinary = 23 0 80 o

blue ela i
Hard rock with seater, only just un- }
covered, water rises a little only.

Water lost at each hard bed and recovered helow, excepling the last one,



FLOORE-GAYTON. o7

5. New Well, north-westerly corner of sume field as last (Mr. Sievenson's).
Froore HiLw.
Record supplied by Me. W. Smart, of Denton, the contractor.
Top, 384 feet above Ordnance Datum.

Thickness. Depth.
Ft. in. Ft. in

Post-Glacial Gravel Red sandy gravel - - - - 17 3 11 g
Chakyeclay - - - - - 26 0 4 :
I'ﬂirt.:," gravel with wafer - 4 = R 44 6

Upper Boulder Clay, / Clay and sandy loam- 3 - k
it 37 ft. 8 in, 1t1‘ru.~.'el with seater - - - 0 0 53 6
Clay - - - . - - . i
Giravel with wafer - I; 2 \ - - 1) &4 6

. ap - bed, ;s with

Upper Communis ¢ t;'.::::},?ﬁ::;tt I'n::ili.lﬂ e : : } 1 & o0
Lmﬂ- ]i‘-ﬁhr {_‘Iﬂ‘r‘ . . E ~ - 4 s 5 {} Hl u
Rock—a ruddy stone - 6 0 67 0

Brown, micaceous, sandy shale 3 0 100 0

(with stone beds) - - -
Middle Lias. Blue, micaceous clay, peculiarly) 4 4
1 unfossiliferons - - -
| Hard rock, yielding water —only 110 0
just reached - : =

There was nothing that could be recognised as the Marlstone rock-bed, which
is singular considering its good development in the distriet near. Loss of water,
and recovery below, observed in this as in some other wells.

Furtho.
Two miles N.W. of Stony Stratford.
MaNor Farwm.
One-inch map N.5. 202 ; Geol. map 46 ; Six-inch map 61 N.W,
Communicated by Mr. A. C. G. Cameron.
Nos. 1 and 2.

Thickness.
Ft.
Sunk, Boulder clay® - - - =« 25
Bored, Clean clay . . - - 75
1064
No rock and no water.
: Mo, 3.
Sunk. Boulderclay - - - T

Band and water,
Spring led in pipe from close to No. 3, to Honse.

Gayton.
Geol. map 53 5. E. ; One-inch map New Series 202; Six-inch map 51 N.E.
Boring made by Northampton Waterworks Co.

Communicated by Mr. Henry J. Eunson, ** The Range of the Palwozoic Rocks
heneath Northampton.” Quart. Jowrn. Geol. Soe. Vol. xL., pp. 482 to 496.
wearranged by Mr. Beeby Thompson.

Height above Ordnance Datwn 282, Rest level of water 170 feet above
sea-level.

Yield 100,000 gallons per day, or less, of salt water from the Triaa.

Thickness. Depth.

Ft. in. Ft. in.
Recent. [ Surface soil :

i - 4 - 1 0
| Alluvial cla.fy, wit nl&%"i-s antlar- . - - T 0 8 0
Upper Lias. Shale with fragments of fish-hed - . - <« 04 B 4
Roek-bed - . . . ; . . . 28 11 0
Middle Lias | Clay - - - R : : e i 2 8 13 B
100 ft. ¢ Limestone with Profocardinm - - - . 4 4
Clay A sis o fad gl ISy e g

i See also ¢ Pre-glacial Valleys in Northamptonshire ” by Beeby Thompson,
F.C.8., F.G.5. Journ. Northampton. Nat, His, Soc., vol. ix., 1806-7, p. 49.

10563, (v
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Boring made by Northampton Waterworks Co. —eontinued,

Rock =

NORTHAMPTONSHIRE,

Thickness. Depth,
Ft. in. Ft. in,

- = - - - - -

Middle Lias | Sandy clay, \ery micaceons - - - -

100 ft. Rock -

Micaceous clu,_',w, ul;r- 1 S

Lower Lias

472 ft. 8 in, }Gm}'ﬁ and stone beds.  No acenrate record kept

“'Iiit'ﬂ.-'
Lias, |

Rhetic J .
a0 ft.

Black
Shales |

Keuper,

Trins 82 ft. (

Littoral
dcpnmtﬂ,
22 ft. 6in.

Grey marls?
reér feot

Hard white limestone, with pyrites -
Sandy vein, with reptilinn hones-
Dinse, Iui.r{l white limestone - .
Sandstone, with limestone hands -
White r-r_v,rntullnm- limestone- -

- White limestone with dark streaks
Dense concretionary limestone - =
Green shale - - - - - -
Gray shale - : E e
Brown thale, with eru,u Immi_u - -

( Soft green marly shale - :

Hard green marl false- hmluhng very
conspicnous -

Black shales, pyritous, with ..-lmmi'ﬂ-}
edaifort, ET.{‘ - -

Slightly eroded nuriace
[{ irey marl, with bamds of gnttj.’
sandstone -

{{‘remn eoloured, u:-nclmulai mari

¢ Red and green mottled marls -
Red marl . - - - .

Brown sandstone - - o s

Red marl - = -

Brown marl

Band of hard sandy hmcalnnc

Rl and green mottled sandstone

Green and yellow sandstone -

| Hard white sandstone, with pyrites

| Fine-grained green sandstone

L

IR T T TR TS B

*| Green sandstone (odour of Elll-}

53 ft. B in 'f phuretted iydrogen when broken)

Gireen  sandstone with mueh iron

| pyrites - - - - - -

'[.:TE‘E"I'I gandztone, free from iron
pyrites - - - - -

: ' | Yellow sandy 'I:nﬂ..rl CORRTRL S

| Grey sandstone - - - -
i Light-coloured  sandstone, with
mml} bandg - - - - -
| Bed marl - - - -
| Yellowish-green sa.nd}* mm‘is - -
\Red marl - - -
¢ Brown sandstone wllll ﬂﬂrhﬂmf{rmltﬂ
| limestone fossils - - - -
Blocks of iuneal.nnu in green
sandy matrix - . - =
Limestone, with polyzoa, ete. - -
Hard brown limestone - -
Green and  brown ]1mes1:unn H.u.d
| sandstone - -
 Fragmentary limestone in Eumd}"
| matrix -
Green and brown mﬂ,rl much dis-
turbed - -
| Red, green, and ‘black mm’ly marla -
| Black shale on an eroded :«url‘me}
-nf Carboniferons Limestone ¢

2
6
0

3
6
9 M

73 10 % 108

472

WOW RSSO RRS T

(=T — Tl == == A -

Ll S e

SR - O

=]

3
3

[ — T — - T - — T~ T - - T — T — T — T —

6

4

8t581 O
382 0

35 6

;m o oocoocaNoss
2
R
=

617 0O

8
=

gl el S v Bl aal andl

[ - =N — X R — NN =T — 1 =]
%
(=

672 0

H76 6
677 0

G810

g

This ia c.mh eatimated fmm the fact that Admmenifes eapricornus was found
helow, and the probability that the Middle Lias here is about 100 feet thick.

during Loring,

Ih-llnl,h is correct ; thicknesses uuueruml owing tl} wearing away of cores



Old Land Sarface dipping at an angle of 45°

/
Shales,
79 feet.
Lower
Carboni-
ferouns, |
190 feet,
Sand-
stones,
40 feet,
Marls and
Bandstone,
71 feet.
\

Old Red SBandstone
105 feot,

GAYTON.

417 feet helow sea-level.

)

Ty

Thickness.
Ft. in.
¢ Brown limestone, with eroded surface 1 0
Hard dark shale - . - - 6 0
Light brown limestone - - - 0 6
Gireen sandy shale, with Sgﬂ.ngn,t!mﬂ i 6
Hard indurated shale - - I 0
| Green shale - - - G 0
White, impure Ilmeatnnn, _]mnl,ul
|~ with veins of caleite and fossils 2 8
Dark brown shale—Fireclay - = 1 B
Impure sandy limestone - . =T b
Hard, oreen h.l.t‘lﬂj." shale with fossils 10 G
| Limestone - - - 0 i
| Lereen shale, ulth fossils - . -1 6
Impure greenish limestone - - 3 6
Gireen *mml_!,,r ghale - - - - 2 6
Limestone - 10
Dark brown Hllnll" —l"'II'LL;!'I.}' - - 2 6
Tmpure limestone - . -1 0
Hard, black, hituminons '-:huh} -3 0
.‘-muri}r vein—Annelid tracks - - 0 6
Dark shale - - - . - 20
Softer shale, with fossils - - - 30
Limestone with hitnminous veins 4 0
Gireen shale - - = » 9 0
Gireen shale, with fossils - - - 0 6
Limestone - - - - - 06
ireen shale - = 2 68
Diecided -,Imngl} t.uknﬁ ]]Iill:l.. here.
Hard white erystalline sandstone - 2 07?
Green sandstone.  Fossils - 1 0?
Fine gritty sandstone, with a vein n:-f
brown sandstone at base - 2 G
Hard white sandstone, with vein ::rf
calcite - - - - a0 97
Coarse gritty sandstone, “1LT| !mll.
remains - 0 67
Coarser orit, w %0 wellamnded _
pebbles of quartz } inch in diameter 0 9%
Coarse grey sandstone - - 4 0?
Grey micaceons =andstone, wif.h
plant remains . . - - B 6%
Hard erystalline sandstone - 1 0
Dark grey ﬁ!‘llldﬁll}ll[‘, with mumlul
Lrul,"iu ebe, - - = 1 0
Red and yellow l-mn'EHLulm - = % D
\ Red and green sandstone, fissured - 1 0
Choeolate coloured marl - S R
Dark green marl - SuTe 0t
Ked sandstone and ||1.1.r1 i fﬂﬁﬂlla 1 e
Red and green marl, with uu.mly
heds - - - a4 6
Blue sandy m.u'l 'H'Il.-ll coniferons 46
wood - :
Grey-bluish szuuhtmm W l,t.h p]a,ut} 3 0
L remaing - -
{ Brown marl, with se] }tm inn veins 11 0
replaced hv sandy ml"lltrutmn }
Red marl, with sandy layers 0
Fine- grmned red and }*el'iow sandl - .
stone - - - -12 0
Red sandstone, n:mtemtel} COmm-
pact ¢ indications of stratifica- } 1 0

tion at 858° to axis of the coro

09

to 50°, direction nnknown.

Depth,
Ft. in.

700

749

792

0

0

0

]

806G 01

807

817
R18
847
851
S50
554

000
918

930
031

* A good deal of these sandstones and

that the thickness of each is only approximate.

10563,

G2
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—e

grits was ground away in the boring, so



100 NORTHAMPTONSHIRE,

Boring made by Northampton Waterworks Co,—continued.
Thickness, Depth.
Ft. in. Ft. in,
Coarse, purple, quartzose rock,
some of the grains containin 1 8
abundant minute cavities an
some bubbles - . - -
Greenish quartzose grit ; cavities
rather more numerous. Bub- 1 0 933 6
bles occasionally present
| Red marl, with red and wl;:.t.ﬁ 8 6 42 0
sandstone hands i Sien
OM Hed Sandstona? | Moderately coarse grit I:l.':rn and
105 feat, tliere a quartz pLIrI;!L as large
1 asa pea. Cavitiesabundant in 4 0 946 0
the quartz and moving bub- :
biles not infrequent. Eum.ul;

impure calcite
Red and white sm.mlalmm, with 12 0

several layers of marl B
Pale green calcareous grit - 1 0 93 0
Red and grey sandstone, with) 20 6

marl and septaria - -
| Hard grey sandstone, !lr-uur&tl 1 8 %1 0
' Red Marl - 30 94 0

712 feet below Urdmr.mu Uul-mu

Glinton., \
800 yards north of Railway Junction. 3 miles 8.E. of Market Deeping,
Geol. map 64 ; One-inch, 158 ; Six-inch, 3, 5. W,
Made by Mr. .J. E. Noble.
Jommunicated by Mr. Henry Preston.
Water overflows 30,700 gallons per hour. .
Thickness. Depth,
Ft. in. Ft. in.

.-{_:Ia}r : . - - % - - a2 ) 7.0

Gixford Cliyimnil, « | Sha% Andubolie S EUE SR T o =1

¢(Btomg-. - .+ - - - - -3 8 130

Kellaways Beds, Sand and stone - - - : = - T8 Bl A

| Clay - 3 - ; = . - -85 3 30 3

Cornbrash - - Roek - - - - - . i g 0 36 %
COlRy M e R

Great Oolite Clay. ﬁi;“ g E_“"‘“" A T

15 feet 5 inches, ] Bk - ; i i 3 : g (i 47 6

Clay - i : ! = E - 2 49 8

et Oolie [ oo T S S ol aE AT R

Limestone 11 feet. R-:H;Erk : 3 ; 3 ; s s -9 2 i}l} ]

i 20 = S T T TR i | )

Upper Eﬁl’gfn;mﬁ L'Ia.:::' andgfons - | = = A 8 6 8 0

Series 25 in Clay - 7 ; g Z - - 2 1 g6 0

Lincolnshire Lime- | p . . . . . . . . .5 9 137 9

stone.
2, Seven-inch lmring at GLINTON, near the church,
Water rises 17 feet above ground.

Yield, very strong supply of water.

Fen deposits - - Soil and gravel - . S 1 0
B Clay - - - - =11 0 12 0
{}'ﬂ.fﬂfﬂ Elﬂ:r ﬂmﬂ. I{mk 3 _ i 2 2 =11 2 23 o
Kellaways Beds, Clay - < i : % ; 6 E g
Cornbrash - - Rock - - & 0o . 4
Great Dolite Clay - %‘{hg,ic - - - . - - }3 g ﬁ lg
Gireat Oolite Li:TH.E' CE;;!. : » ] _ 3 « 2 10 66 10
stone 19 ft. 21, | o 8 Roek - : - 30 @10
Upper Estuarine - Clay . . . - - . - 18 0 87 10
Lincolnshire ]-Ruck Poe L S e o R AR I
Limestune.



GLINTON=GREAT CREATONXN.

3.

rBoil- -
S'}il ﬂn"-l.i. FHI‘I J Ehl.}" ““{l El'ﬂ-‘lu'ﬁl
Deposits. Clay - :
(iravel -
Clay -
1 Rock
Oxford Clay
and Kella- Iilne Hﬂ.ll-d
way's Baids, Moo

Dark blne clay

Cornbrash. Rock -

areat Uolite {Clay -

Clay Rock -

12 ft. 8 in, Clay -
Great Oolite |; Rock
Limestone | Clay
MEfE 0sn. A Bodk

Upper Vea
Estuarine. J ©1
Lincolnshire } ;
Limestone, Rock

Note.—The two borings in the Fox Cover are about 200 yards
together yield 150,000 g‘__',“fﬁhllﬁ per day.

4. GLINTON, IN THE FoxX CovERr.
Water overflows,

GLINTON Fox CovER.
Water overflows.

-

TR T T T

It. in.
2 0
5 0
4 0
2 0
4 2
1 &
2 b
1 6
3 10

10 2
Frd

10 G
0 4
1 10
1 6
1 D
9 3

26 0

69 16

Yield (see other boring in the Fox Cover).

Soil and_ Soil
Fen Deposits Virival s

Cla -
Stone and clay
Oxford Clay Hard grey sand

and Kella- | Samd and cla
way's Beds, | Sand -
| Band and cla
LClay knobs
Cornbrash, Rock -
Great Oolite i Clay
Clay
13t 6in. | Dark clay
Gireat Oolite Rock

Limestone,
[ Clay and stone
g.la.rd gal -
. . ay
e Grota s
Beds Sand and clay
! Cla - v
Rack
“ | \ Bind -
incolnshire u
Limestone. Rock 3 3
Clay .
Lias. } Rock 5
Clay

Soil and gravel

y

y

Clay and sand

Water fonnd at 110 feet 3 in,

Great Creaton.

Water obtained from spring and conveyed in pipes to points of distribution i
village.—(Dr. 5. M. Copeman, Report to Local Government Board, 1908.)

Ft.
3

A =0 = e D 2

Ll e ) U e S

= [l |
== G

Thickness,

Thickness,
in.,

]
10
i

o
4
9
(1]
=
]
6
a
i
]
]

1

3
(i
]
9
0
{l
11

-

f
G

S

101

['Jcpl]l.
Ft. in.
2 0
70
11 0
13 G
17 8
19 2
2] 8
23 2
27 0
37 2
44 5
a4 11
i 3
a7 1
58 7
a4 7
a5 10
a4 10
164 H

apart, and

Depth.
F't. in.
3 0
G 10
20

18 &

1 - 54
o7 _— i
U i N

&
cHwocos S

=
L |
=
w

._.
i
Ll e ]
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Great Doddington.

Geol. map 52 N.W. ; One-inch map N.8. 186 ; Six-inch map 39 8. W.
Communicated by Mr. Beeby Thompson.

Greai, Doddington is supplied with water by numerous and for the most part
shallow wells in the Great Oolite Limestone upon which the village stands.
A certain amount of water is distributed by gravitation, throngh pipes, to
cisterns at varions points, from a service well and cistern situated in a armyard
at the north-easterly end of the village.

If a straizht line be drawn from the “ Stag's Head” in the north-east to the
extreme sonth westerly end of the village, passing, that is, just north of Upper
Street, it practically divides the village inte two parts with a water-level
differing by abont 10 feet, althongh both water sources are the Great Oolite
Limestone.  For instance, seven wells on the northern side of the line gave an
average water-level of 231 feet above Ordnance Datnm, and thirteen wells on the
sonthern side gave an average walcer-level of 271 feet above Ordnance Datum,
Of coukse individual wells differed somewhat from this. This peenliar distribu-
tion, which might be attributed to a fault, appears to admit of a mueh simpler
explanation. The Great Qolite Limestone of the district (¢f. Wollaston) is
divided into two separate masses of rock by a marl bed some 4 or 5 feet thick,
which is sufliciently impervions to hold np water,

One wellat a farmyard on higher ground, on the ontskirts of the village to the
north-west, seems to tap a higher source of water, probably from the Cornbrash.
The section is about as follows :—

Top about 316 feet above Ordnance Datum.

Ft.
Boulder clay Clay with stones - - 11 (%
Cornbrash ¥ Hard rock - - - 4}

; e | Clay * with yellow stuff
Great Oolite {.-IJ.\._} {?) I. like ;_:ﬂ-lil r {irom ]_l}"]!'it.ﬂ'&-} 5

To the water, 20 feet 9 inches,

Great Houghton.

Geol. map 52 8. W. : One-inch map N.8. 185 ; Six-ineh map 45 8. E.
Communicated by Mr. Beeby Thompson.
(1) Well to house, sonth of railway, nearly opposite chapel. (Dr. Paget’s.)
Top 282 feet alove Ordnance Datum ¥

I“tl
Uneertain {ul,ﬂiuml!l . - - - - - - E-'E';
; . Limestone (exposed) - - - - - - .
Lireat U"-"I“'E'{ U pper EHtﬂﬂrlJ:;]:hE{L'i - = - (probably) - 16
Lower Estuarine and Ironztone beds of Northampton
Hanil - - - : % (not hottomed) - 24
72

2. Trial Well in field rather less than }§ mile south of the last. Very little water
was obtained. Information mostly supplied by Mr. W. Smart, of Denton.

Top about 349 feet above Ordnance Datum.

Ft. Ft
Drift. Soil and chalky elay - . = : - - 10 10
Gireat Ooplite | Hard white marl - - - - - 2 - 8B 18
Limestone. | Limestone, blue and white - - . - - 18 88
[-Etmﬁriuu {Hlue shelly rock—very hard - - - - - 168 49
Hard sandstone, yellow amd white - - - - 11 B0
Lower } a2 g2
: i Clay - - i - = L 2 & _

Estuarine | yiyive and red sandstone - - - - - 8 68
N ortlamp- "
ton Tron- Cireen sandstone (ironstone) - . - - - 12 97
stone heds, 14 %0

. Blue clay - - - . . - - - 14

Upper Lias, {Eﬂﬁllg 'iil Wiy ven i gl S LR 8 Sl <



GREAT HOUGHTON-GUILSBOROUGH. 105

4. Trial well about half a mile south of the lagt, on the Preston Deanery Road.
From information supplied by Mr. W. Smart.
Top 354 feet above Ordnance Datum.

Ft.

Boulder Clay . . £ - - - . - 32
Upper Lias Clay - - = . - Z - = lf
80

The Upper Lias Clay reached the “ Cerithinm " beds.
On comparing this section with the last a considerable *fault™ between is
indicated. B. T.
Great Weldon.

One-inch map N.5. 171 ; Geol. map 64 ; Six-inch map 17 N.E.
Communicated by Rt. Hon. Earl of Winchilsea and Nottingham.
Boring made by Messrs. E. Timmins and Sons.
Thickness. Depth.
Ft. in. F¢. in.

Clayey soil with fragments of limestone, ete. - 1 6 1 H
Irregnlar piped, mlhl:lv llt“{"IHIIP“HHd rock - 20 3 6
l'l-isﬂc stone - & 1 0 4 0
Falae- huhled -.t.um. w |I;h mllui. Ir‘.l.ﬂlm_.nt.w
cavernons in places - = 7 0 11 6

Rag=Weldon Marble ; 1'13'![}11,, hlu.lh llmc
stone, blue- l:ll_".ll‘t{.l.l used for walling, 3.0 14 6
Lincolnshire |  roal hl-unL1 |L1IILII!!{.,“=, steps, ete, -

Limestone. ' Freestone—A. Bed, current-bedded ||1]|ln:se.~= 2 6 17 0
Bottom freestone, Al Bed - -4 0 BL 0
Very fine easily worked stone B, huL !um,l -1 6 23 6
Rongh shelly st.mm—-mwh]r bl —with casts
of shells - - - . - - 30 25 6
Fine pink-coleured flﬂ-e-d.ulll_‘! - - - 4 0 20 6
Fossil-lwsl known as Marble Bed (iakes a
gond poiish) - - - - s - 2.0 31 8
%mmistunli - - - - - - - 2 6 34 0
andy clay - - - - - - 0 6 4 6
Nﬂrt];ﬁ';:r’mn 4 Greenish sand passing |m‘.'.u . - -
! Bluish-grey #n.n.ri - - - - - 5 0 42 6
| Fossil bed - . =LA R
Upper Lias.  Blue clay, * Gault ” - - = - -3 0 45 6

Gretton,

Harboveugh Hill Farmn.
One-inch map N.5. 171 ; Geol. map 64 ; Six-inch map 11 N.E.
Beeby Thompson, Journ, Northants Nat. Hist, Soe., vol. xi., pp. 241-242,

Thickness. Depth.
Ft. in. Ft. in.

msurface material - . = = = - 40 il
[ronstone - 5 0 12 0
NW%';F;PW" Junetion bed. A thln Ia,yer of 3mu|l pthlca —

: or rolled nodules (phosphatic) - -
Clay or Shale, micaceous . =16 0 27 0

o Hard whitizsh stone, Oyster Iied t_'u..hlul a

Upper Lias. little water) - - :} . 1 2 ag 4
Blue clay - - - - . - - & 6 30 9
Guilsborough.

Geol. map 53 N.E. ; One-inch map N.8, 185 ; Six-inch map 30 8.,
Communicated by Mr. Beeby Thompson.
The water nu[-ply of Guilshorough is from the Northampton Sand.
1. Three wells in the village said to give a very regular yield of water (1895)
were respectively :—

40 feet deep with 2 feet of water
45 ¥ 33 th ] l& bl 1]
43 ” LR ] ¥ ? n



104 NORTHAMPTONSHIRE,

According to Mr. Brown, builder, many wells are 50 to 60 feet deep, mostly
through rammel and hard rock that does not require bricking up.
In the lower part of the village wells may be only 18 feet deep.

2. GUILSBOROUGH GRANGE LODGE.
Well 45 feet deep, ineluding 10 feet of water.

Hannington,
Geol. map 52 N.W. ; One-inch map N.8. 185; Six-inch maps 31 5.E. and
38 N.E.
Communieated by Mr. Beeby Thompson.

Most or all of the wells in Hannington village are comparatively shallow and
derive their water from the red Northampton Sand.

1. RECTORY FARM.
(Six-inch map 38 N.E.)

Information as to depth from Mr. Harris, who sank the well.

Well sitnated near to the farm buildings between the village of Hannington
and the Kettering Road. Top abont 400 feet above Ordnance Datuin,

Ft

To the water - . - 40
Water - - . : 5 12
Total depth - - - - 5

This was mostly through Boulder Clay, but evidently (judging by material
thrown out) went into the Upper Estuarine beds (white sand) of the North-
ampton Beds.

The water was bad at first, lut improved with nse.

2, TeA CADDY FanrM.
Situation at back of Hounse and Farm buildingsabout 64 miles from Northamp-
ton along the Kettering road. Top about 437 feet above Ordance Datum.

Well - - - - - 100 feet deep.
All Boulder Clay.

Small spring yielding about 400 gallons per day from some chalky gravel at
59 feet down. _

Gravelly bed at 99 feet down yields about 1,500 gallons per day, rising 19 feet
in thewell, (Jan. 1907.)

Hardingstone.

Geol. map 52 8. W, ; One-inch map N.5. 185 ; Six-inch map 45 5. W.
Commmnnicated by Mr. Beeby Thompson.
1. DELAPRE ARBBEY.
Top abont 211 feet above Ordnanee Datum.
Well reported to be 40 fest deep.

There are actually two wells which presumably derive water from the Marl-
stone or Middle Lias rock-bed, for specimens of Terebratula punclali In 4 gréen
rock, from one well, are in the Northampton Museum. The wells are
respectively about 208 feet and 214 feet above Ordnance Datam. They are not
mueh used, as the honse is now supplied by gravitation from a spring which
issues from the Northampton Sand on the estate.

2, HARDINGSTONE VILLAGE BUPFLY.
Near to village. South of Main Street.
Six-inch maps 45 8.W., 52 N. W.
Communicated Ly Mr. Beeby Thompson from information supplied by Mr.
Abbott in 1508,

Well. Top about 338 feet above Ordnanee Datum.
Ft. in. Ft in

Great Oolite Limestone.  Soft shelly limestone - 6k to 7 0

Upper Estuarine Beds, Dark blue clay . . i0
I.-m]'.'lq_."r l::li:lll:rll;.“'l :“1" }]';lr[rlimh ferrnginous sands - - 6 0 20 02
=L BN,

Clay not reached—plenty of water.
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3. HARDINGSTONE LODGE.
(Rather more than amile south-east of village.)

A boring was put dowa near to the house, 30 feet deep, and it yielded a small
quantity of water, which stood 17 feet (1900), coming apparently from Drift
beda, : .

A second horing was made to the north of the Ludgc,nnlqu 30 feet deep, in
which the water stood from 17 to 20 feet. (inantity small.

A well was made on the slope still further to the north, near Eﬂ‘ the 300 feet
contour, on the advice of a  Diviner,” who promised water at 70 feet. This,
according to Mr. W. Smart, was dug 57 feet and bored to 80 feet. Mo water
was found.

The section was :— Fit.
“ Mixed stull - 5 - '!f}

Upper Lias. Blue Clay - T vt il 70

=i

Hardwick.

Geol. map 52 8.W. ; One-inch map N.8. 186 ; Six-inch map 39 N.W.
Communicated by Mr. Beeby Thompson.

Two or three borings and a well were made just t-(lrt-h'E! north of Hllnlj\'iﬂk, in
1899, by the Wellingborongh Urban Distriet Couneil, and the well yielded a
large supply of water, indeed at first the water flowed over the top. There
seemeil to he no donbt that the water came from the white sands of the Lower
Estnarine series, for a spring from the Tronstone beds, only some 50 yards to the
north and at a lower level, was unaffected by the pumping, amnd there was no
sign of ironstone in the exeavated material. It is an altogether exceptional
phenomenon for the white samds to f'iu-lml water themselves, that is to say, they
usually form with the Ironstone beds below one connected porons rock, but the
writer conld obtain no information beyond what he saw as to the character of
the strata passed through at Hanlwick.

The large quantity of water, itz comparatively high level, and the absence of
gpring discharge from it, althongh the water conld rise above ground-level, all
pointed to a reservoir sealed up in the direction of the dip to the valley, and
with Little or no connection with the uuuler]_\.‘iug Iromatone beds di:!l,'llﬁ.rgiﬂg water
into the =ame valley, elose at hand, Imt at about 15 feet lower level.

At the present time (19038) the original well extends into and below the Tron.
stone beds, and a large open catelunent reservoir goes into lmt not entirely
through the ironstone. Llnrmn'ar, the ivonstone spring referred to above has
practically ceased to exist, the water-level having been permanently rednced by
pumping, and possibly olher canses,

M. E. GG. Harrison, Engineer and Surveyor to the Wellingborongh Urban
Distriet Couneil, has, during the last two or three yeara, made some trial holes
and borings arouml the site (three are given below), anmd it wonld appear from
these that an impervious blue clay does oceur between the whites :!-111[11.1 and the
ironstone, and now water rises (though not very high) from the ironstone below
to the sands above when the clay is ent through. Nevertheless, on this slope
the eonditions are so variable, owing to slipping, that any apparently necessary
theoretical stipnlation can be made, such as a clay dam to hold back the water.
For instance, the white sand may e 7 feet thick or entirely absent; the iron-
stone varies from 2 feet to 51 feet, which latter cannot be considered as its full
development in the district, and blue elay (Upper Lias 7) has been found coming
nearly to the surface,

sections and of Borings at HARDWICK.
Communicated by Mr. E. Y. Harrison.
e No. 1. Top about 317 feet above Ordnance Datum.

This is the one nearest to the original well and present reservoir,

Ft.
]ilm:k? PeabEatlless el 0000 s el il mr e
1 . JGreenish elay with ruddy vertical streaks and a

I:-ppﬂr Hatunzine, | red layer at the hase o T e }
-4 | Lower Estu- [ White sand with vertical black streaks - |
o arine. Dark-colonred clay - : z . - i 3
-‘EE Inﬁ:ﬁg"ﬂ {]{u:l shones . - ; N L . a

“ .

Upper Lias Blue clay - - R S R
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No. 2. Top about 316 feet above Ordnance Datum.

> Ft.
B Boil - . : : E _ - 13
Upper Estnarine* Blueelay - - - . . = wh
Lower Estnarine, Saml - - - z z
Ironstone DBeds.  Rock - - - . . - - b
: J Brown elay - - 2 ’ . gi
Upper Lias. \ Blue clay © - 2 3 ; T iy
| o . Eﬁ}
No. 3. Top about 317 feet above Orndnance Datum.
I't.
Soil - = . = ] = 2 R
Upper Estuarine ! Clay - . - it L 2 S
Ironstone Beds, { ?{t;'f“ R L e e ‘h
Upper Lias. Bloeelay - - - - s = e 4}

18
At the present time the yield of water varies from 6,000 to 13,000 gallons per
liour, and 15 much affected by rainfall, The water is pumped to Bushfields to
be softened and filtered, before delivery into the service reservoirs (see
Wellinghorongh).

Harpole.

Geol. map 53 8.E. ; One-inch map N.8, 185 ; Six-inch map 44 N.E.
Communieated by Mr. Beeby Thompson.

Wells in HArroLE derive their water Huliljply from the Middle Lias, but only
those in the extreme northern end of the village from the roek-bed apparently,

1. Well in the northern part of the village, last house on the NOBOTTLE

Roab.
Top abont 32 feet above Ordnance Datum.,
Ft. in.
To water - - - - - - - = 3 0
Water - - - - - - - - 6 0

9 0

This appears to be the Middle Lias rock-bed source, A spring in a field near,

to the east, is alont 202 feet above Ondnance Datam,
2. New well in the village, north-east of the CHURCH, 19(4.
Top about 281 feet above Ordnance Datum.

Water comes from a grey micaceons sandstone at a depth of 15 feet, and rises
nearly to the top of the well.

Some wells are reported to be 30 feel decp.

3. Norwood House in SANDY LANE, half a mile east of Harpole village,

Just west of the house is an old limestone guarry, and there used to be a spring
of water from the stone, now carried away by means of drain pipes.

A well made between the above-named quarry amnd the honse, immediately
west of the house, in order to tap the spring, failed to do so. Aceording to Mr.
Garner, the owner, it pagsed through 3 feet of limestone rock into elay below
for 20 to 25 feet.

Althongh a * fanlt ™ erosses just about here (see snceeeding wells) it is difhi-
cult to interpret the above deseription ; it may be necessary to assume slip-
ping as well as a fanlt.

4. A zecond well just north of the last, still on the west side of the house,
starting at a higher level, went 70 feet in clay (Upper Lias) and of course no
water was found.

5. A third well, in the plantation to the north, some 50 feet from the second,
starting at about & feet higher level, zave plenty of water at 9 feet from the
Northampton Saml,

Top of Well abont 339 feet above Ordnance l}nl-um.}
"t in.
Northampton Sand.  Ironstone - - - - . 0 il
Upper Lias, Clay - - - - - . - 3 0

12 0
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Hartwell.

107

One-inch map N.5. 202 ; Geol. map 52 8. W. ; Six-inch map 52 5. E.

taNcERs' LODGE, SALCEY FOREST.
Aqueons Works and Diamond Rock Boring Company. 1594
Communicated by Messrs. Clatton. No Water.

Thickness. Depth.

Ft. in. Tt in.
Made np groumd - - - - G -0
J- F{'ﬂ.ﬁ cllj..}' - : . - - - . 1 0 8 0
B e elay with stones - - - 2 B 16 6
Boulder {Jlﬂ.!“ Clay and gravel - - - - - 1 & 18- 0
Blue clay with stones - 21 0 -0
¢ Blune elay with thick beds of -I:mw - 8 0 47 -0
Hard heds of shells with clay - - 6. 0 63 0

Hard grey stone and white [flints ¥]! Ilu‘:!
Great Oolite | beds of clay - - - - 4.0 57 0
Limestone. v Hawl grey stone and v.]ut{- lﬂllll..'i"']' - 250 59 0
Mixed rock and limestone - - - L B i G
Hanil greystone with a bed of clay 3 0 63 6
Sandstone and beds of clay . . R GG 0
Upper Rataasing } Blugalay = = = = -.c & =180 .70 0
N“'E.::H’ym" Harid rock with thin beds of clay - - 320 52 0
i : Blue clay with hard beds of shells - = B0 87 0
Upper Lins. { Blue clay - S -107 0 194 0
“Blue elay with hul:-. ufdm]\gu,}i' ~:I|.I:|llntﬂnl? 70 201 0
Blue clay - . - B0 204 0
Hard rock - - - - - 2 ¢ 208 0
Dark grey ﬁ&'l.-llll_hl-lllll., - - - - - 2.6 28 6
,l!-lmz [ n.}' . . - - - - 4 0 212 6
Middle and . = = 086 213 0D
Lower Lias. Hlue (‘JII-J." with 1I|||1 l:-f::{ls uf stone = 11 1) 924 )
Blue clay - . - . - 68 0 287 0
Hard rock - = i - . - L 0 288 ¢
Blue clay - - - - - 84 290 6
Hard rock - - - - 1 0 201 6
| Blue clay - - - - - - - 38 6 330 0

H.B. W,
Helpston.
1. WOoODCROFT CASTLE.
One-inch map N.S. 158 ; Geol. map 64 ; Six-inch map 3 8.W.
Made by Mr. J. E. Noble. 1897.
Communicated by Mr. Henry Preston, F.(.5,
Water overflows ; rises 22 feet high.
Yield 16,500 gallons per hour,
Thickness. Depth.
o Ft. in. Ft. in.
il s - - . - - o 1 0O

Drift. { Gravel - . - . - - 4 0 113 H
Greal Dolite Clay - Clay - : - . : - 168 0 2
Great Oolite Limestone j]mt =k 5 : : ; 12 9 23 0
Upper Estuarine - 2R Clay : : : : s ST s
Lincolnshire Limestone -  Roe L - - - 5 = - :{. 9 I'i_: :;'

! The term ** flints ™ is probably applied to fossils,
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2. Two-inch Boring at WEsT EXD oF VILLAGE.
(Geol. map 64 ; Six-inch map 2 S.E.)
Made by Mr. J. E. Noble.
Communicated by Mr., Henry Preston.
Water level 16 feet below surface.

Yield satisfactory.

] Ft. in. P in.
=oil - -1 1] 1 i
Cornbrash, Btone . . - - . . - 2 0 K] 0
Gireat Oolite Llny : - - . - . - -5 & 18 0
'Cha. 18 feat Rock : . - : : . 1] i 18 (]
¢ mche:'la Clay = = = = < . 2 0 21 8
[ff;‘;;t’g“ﬁ“} ROCE. = o m L acahias e S e R
Upper Estu-
Clay - - . - . - o [F] a7 0
H.rme]:;}]'ltt - { bre;. mal - - = 6 0 67 0
Lincolnshire - !
Limestone, } Rosk = : : = ib 2 M3 2

Higham Ferrers.

Geol. map 52 N.W. ; One-inch map N.8. 186 ; Six-inch map 40 N, W,
Commnnicated by Mr. Beehy Thompson.

1. Well and Boring made § mile eastward of the northern end of Higham
Ferrers, in o field known as Axcnor’s Quick (Handeross Quick, aceording

Lo ﬂmnel near to the parish houndary, by the Higham Ferrers Council, in
1897.

Water from the limestone stands 70 feet from the top.
Top 270-75 feet above Ordnance Datum.

WELL.
Ft. in. Ft. in.

VTt Clay with mue h lhfm :1 L‘lm lll’tb&llﬂ.] - Ll fi
Glacial. 3 g =71 g gL 8
g o[ Limestone : - - . - .12 0
miasiire . L S a
. Limestone - : . . - 2 L] 11 2
BORING.
Upper Estu- Record not ver : '
hi 4Lrt’m| but apparently
“““EIE?“EI}IMT{ muqt.l'l,. f“lﬁ.\ . . 1'.:" = (1] 122 b

2 Trial well made in a field near to the Chelveston brook kuown as * RED
LNk " (Mr. Spong’s field), § mile N.W. of Higham Ferrers.

Top 17781 feet above Ordnance Datnm.
Thickness. Depth.
Ft. in. I't. in.
] & 3 : - A : = = 1 0 X0

Great Oolite * j Enbbly limestone (** rammel ™) wllitu-muuh} 93 3 3
Limestone. | coral in it . . - . . .
Upper » day - DR
Eatuarine. { Purple clay
e White samd- . . - 110
F*'-i.-u rine ¢ Hard, whitish limestone - 6
Northampton 'i‘-ft.uﬁ g Soft, whitish argillaceons stone 2 4
Sand. ke ey Whitish, sandy clay - - - 6 12 6
h;_?;ﬁt:’_"u }Irungtmm, fairly rich, cellnlar - 8 3§ 20
Upper {Hll.u: clay : - : - : - - 16 0 36 8
Laas.

The total depth to the Lias Clay was 21 ft. 6 in. (which is not exactly what
the fipures above total to) and to the water 18 ft. 6 in.

u,ﬁmm Ferrers is now supplied with water from a reservoir south-east of
By well,
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Holcot.

Geol. map 52 N.W. ; One-inch map N.8. 185 ; Six-inch map 338 N.E.
Communicated by Mr. Beeby Thompson.

1. Holeot is essentially supplied with water from the Northampton Sand,
the wells varying in depth from over 30 feet at the south end, near to the
rectory, to mere dip wells in the more northern part of the village, that is te
say, down the slope.

2. Trial well in the northern corner of the cross roads where the Holeot to
Sywell road crosses the Northampton to Kettering road (1906).

Went down 70 feet, all Boulder clay; no water, ef. Hannington—Tea Caddy
Farm. ’

In the southern corner of the same cross roads (aetnally just in the parish of
Sywell) in a small spinney, is an old well, nearly filled up, which nsed to supply
the “ Fox and Hounds™ Inn, that has since disappeared.

Hollowell.
{Holywell.)
Well for proposed Sanatorium.
" Made by Mr. W. Smart.
Geol. map 53 N.E. ; One-inch map N.8. 185,  Six-inch map 30 8. E.
Communicated by Mr. Beeby Thompson.

Sitnation about half.a-mile 8. W, of Creaton.
Ft. in. Ft. in.

; Surface material - - - =3 5gwE 0 3 0
Blue elay with fossils and some

selenite - . - - - 3 0 33 0
Communis J’i_‘-up‘rm.'lupmla bed ; argillaceons lime-
heds. stone—hard rock abount 1 ft. 6 ins.

Upper 1] | other part shaly—iweafer - T h 41 0
Lias. Hard elay, numerous ammonites - 2 0 43 0O
Cephalopoda bed; argillaceous lime-

Serpen- | stone, abundantoolitic coneretions
tinus beds §  in places - - a S S O - ]|
\ ~Hard clay - - - - - 0 & 45 B
( Hard slaty rock, highly mieaceons, with
large Protocardinm trineatiom - - 1 0 46 6
Irregular hard rock joining on to the slaty
: . bed above. A fragmental limestone with
Middle Liaa.‘f lots of little pebbles in it A WERE S
Fine grained shale—not micaceons, fossili-
ferons - 2 - - . . -9 0 5 6
Hard shelly limestone, ruddy on the whole,
much comminuted shell and numerous

*  rolled stones, with much water . -abont 8 60 O
Water rises about 13 feet, and the yield is abont 35,000 gallons per day.
No Marlstone rock-hed here.

Horton.
Geol. map 52 8.W. ; One-inch map N.5. 202; Six-inch map 52 S.E,
Communicated by Mr. Matthew Holding to Mr. Beeby Thompson.

1. Well at CAve's FARM, near to the Railway Station. Sunk 120 feet ; the
rest hored,

Top, 339 feet above Ordnance Datum.
Water stands 20 feet in the well, 1890,

Ft. Ft.

Surfaca soil - Bl Btk g B S 2 o

gﬁ;}iﬁﬂ ;:i":llll{lw clay with chalk and flints - - - 97 09
pa iy deposit. Fine shells and fossils. Small ;
;rm el. mupr'ing of water . - - - - i g : 3 102
pper e S e, TR e 18 120
Lias, {El&:{ - - - . . o . = = 40 160

t Rock,



110 NORTHAMPTONSHIRE.,

2, HonTox MALL.
Well supplying the Hall said to be 40 feet deep. Situated abont 17 feet
lower than Mr. Cave's well ; 322 feat above Ordnance Datum.
Ul.!ptll. of water, 2 feet 2 inches, 1880,
Yield about 8,000 gallons per day, from the Great Oolite limestone.

Irchester,
Geol. map 32 N.W. ; One-inch map N.S. 186 ; Six-inch map 39 8. E.
Communicated by Mr, Beeby Thompson.

Numerous wells exist at Techester, the majority of them drawing water from
the Great Oolite limestone, though at very different levels, owing to one or
probably two * fanlts ' enlting the village.

The lower portion of the Great Oolite limestone hereabouts is ferruginons,
and is often called ironstone, and confused with the Northampton Sand i ironstone.
I I"L selection of the wells about which information seems to be reliable is given
elow.

1. Well at sonthern end. 2532 feet above Ondnance Datum.

Al i It
l'i%gn(JUIlte} Boil, and elay with ironstone nedules - - - - - 147
Uﬂﬁ:ﬁgit'tl:::’_“ } Ye'lowish and irony stone - - ST T T _li?

2§
2, Well at southern end.  About 252 feet above Ordnance Datum. I'
b, in.

Lireat Oolite | Soil, and blue clay with ironstone umlllltﬁ - - - 15 0

Clay. Red rock with a litle water - - . Stk o 7
1]::?:;:3?-(}“:'& }Hhm clay (7 blue rock) with oysters - - - - = 13 0
o8 7

3. Well at southern end near the branch road to Wollaston, E. side Df Btreet.
Abomt 240 feet above Ordnance Datam,

Ft.
Gireat Uolite
Limest one ll.inmsl.mm rammnel - - - - . - - - } 19
and Upper J’lillm shelly elay” - : . : : - - J
Estuarine ?
Northamp- {Limeatnuc (%) (water) - - = 3 . - < « B
ton Hﬂ.l‘lil. [ronstone- - - - - . - - . = = B
Upper Lins.  Clay L AT N IR T R
40
4. Wells to new honses on the Wollaston road show great variation in depth
and water-level, owing to one of the fanlis referred to ; they evidently all
derive water from the Great Oolite limestone. No gumi seetion can he
1|'|1uI.a|::1|

5. Wells down the main street of the village mostly derive water from the
Great Oolite limestone at variahle depths aceording to situation of the well.

Wells at the vorthern end of Irchester tap the Northavpton samd.
G. CATTEL or CATTLE LANE WeELL—Town pump. 210 feet above Ordnance

Thatum,
From information by Mr, Berrill, bailder, who recently reconstrueted it.

Fb in.
Tu paoil - - - - - 1 G
ellowolay - - - - 1 6
Etmm and clay - -1 8
Clay and Limestone mlxerl small - 3 6
Yellowclay - - - =18
P Pl AR e

d ronstone, small ita - -
Ironstone Beds f:fﬂll:;-z mlnatﬂlle = ; ks S Rl
Upper Lins- - Blueelay - - - - =~ - 8 3
HE

Water stands 4 feet 3 inches in the well,
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7. IRCHESTER GRANGE.
Communicated by Mr. Beeby Thompson.
Well.  Top, about 273 feet above Ordnance Datwimn.

Ft.

To water - - . - . - BT
Water - - - - - - - 4
Total depth - - - - 61}

Water from Great Oolite limestone apparently.

Communicated by Mr. A, C, G. Cameron,

8 Well. Water level 20 feet down. May, 1808,
Thickness. Depth.

Ft. in, IFFt. in.
Soil - - - - . . - - 2 6 2 6
[Grt",;gig’}'m } Shelly Limestone (with Ostrea bed) - 10 0 12 @
Ironstone - - 9 0 21 6

Northampton | Grey sandy marl, with black pehhiau,

Becl,s.]]] large and small, and 1rrn;.mla.1: hllﬂ-p&(l
lumps - - - - - fi 24 0
Upper Lias Blne clavy R R T an o0

9. 250 yards 8. W, of Parish CHURCH.
Sunk 23} feet, the rest bored.
No water—abandoned.

Shelly Oolite debriz - - - 1 6 1 6

[Northampton | Blue clay with a conrse or two fulruhnmus
Beds and yoek ec a e s - -2 0 23 &
Upper Lias.] ] Blue clay - . - - . . -1 0 a3 6

10, 300 yards west of METHODIST CHAPEL.
Water standsz 12 feet in well,
Clay and stone - - - . -18 0 18 0
Blue rock and clay - =i - . -4 0 22 0
Solid clay - - - - - - 4 0 26 0
11. LITTLE IRCHESTER.

Sunk with heading on vop of clay.

{Nnrﬁgﬁ?mﬂn} Ironstone rock : - - - - 15 0 13 0
[Upper Lias.] Clay . & Lok e - - -15 0 30 0
12, IRCHESTER LODGE.

W ell throngh Great Oolite, ete., to Depth of - 70 0

13. Borehole about 700 yards 8.5.E. of IRCHESTER LODGE.
Carried throngh 50 feet of clay-[* al=o overlying beds] to hard rock.

Irthlingborough.

Geol. map 52 N.W. ; One-inch map N.S. 186 ; Six-inch map 40 N. W,
1. Old Well, 1903. Communieated by the Loeal Government Board,
270 feet above Ordnance Datum.

Yield 90,000 zallons per day, in Well.
Thickness, I}L‘II“L

1 t'l 1 tl
Top soil and ironstone [ refuse] - - - - 10 10}
Boulder clay, gravel - - - - - 30 40
Great Oolite elay - - - - - - }
Great Oolite limestone - - - . - 20 G0
Worthampton Sands - . - . - - 17 i
Blue Lias Clay - - = 1l 78

This record does not agres wmil l;lm.t of le "Ir:w Well. Possibly the absence
of the Upper Estuarine is due to fanlting.
H. B. W,
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2. New well, 8'W. of village, 1907.  Communieated to Mr. Beehy Thompson
by Mr. W. Smart.

Abont 247 feet aliove Ordnance Datum.
Ft. in. Ft. in,

Boil - ; - : i i R R =t
tt!urnhmah. Limestona- - - .- .- . 8 ¢ 3 0
areit Dolite .
Clay 11 ft. 6 in. {{‘]“F = - - - - 11 @ 14 6
Great Oolite [ Limestone . : : : -0 B —
Limestone Clay - - = T, T S 1. B 16 B
25 Tt 6 in. Limestone - - . 2 -23 0 40 0
‘Clay and Mar| - - . - & D —
| Blne clay - - . : - - ) —
Upper Estuarine | Yellowelny - - - - -1 6 46 8
Beds [ Blne rock (Estuarine limestone),
17 feet. | coated with iron - - 58 —_
| Blue clay - - - -0 —
. Red rabble and clay - . 3 0 &7 0
Tronstone and white sand mixesd 1 & _—
Ironstone - . . . . 2 6 o
Northampton | Dark blue rock and iron - 5 0 —
Bauls - Bei sandstone - . . . - 4 0 —_
30 feet. Blue rock coated with iron . =12 8 —
Clay - - . - . . -1 6 —
Blue rock - - . . -3 0 B7 O
Upper Lias. Clay - -~ . . - =10 0 97 0

Yield of Water at test pumping, 12,000 gallons per hour ; rises 22 feet.

At the ]]rremrlt time, July 1908, the combined yield of the two wells is only
17,000 gallons per day, and it is now proposed to sink to the Marlstone,

Isham.

One-inch map N.5. 186 ; Geol. map 52 N.W. ; Six-inch map 32 5. W,
Communicated by Mr. Beely Thompson.
Trial well near the Orlingbury road, abonut 1 mile westward of Isham.
Height above Ordnance Datum 272 feet.
Water Level 267 feet above Ordnanee Datum,

Yield 24,040 gallons per day.

Ft. in. Ft. in,
Thickness, Depth,
|

ﬁhﬂ - - - & = = ']
: Bammiel—white rock - - - 30
Upper -
Estuarine {IJ‘ IIE;’:::;EE } Limestone with some water - 2 6
Beds. { Dark blneclay - - - - - 11 6 18 0
White =and and clay - - & 0
Lower Estuarine Beds ) Blue rock with wafer 1. 0 25 0
anid Ironstone series. | Running sand - - . - - 06
Ironstone - . - - - - 4 6 a0 0
Upper Lias. Blugeclay - - - - - « B0 IO

Actual depth 33 it. 6 in.

Kettering.
One-inch map N.8. 171 ; Geol. map 52 N.W. ; Six-inch map 25 5. W.
1. Towx SverLy. By Mr. Beeby Thompson.
Kettering was at one time supplied with water by wells in the Northampton
sand, and as late as 1900 it was estimated that more than 11,000 persons out of
a popilation 30,000 still used private wells,

A water company was formed some years 'Em.::?kr_&llll_‘{-hﬂ works and rights of
this company were acquired by the Urban District Council by the Kettering
Waler Act of 1808,
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On the promotion of a Bill in Parliament, * The Kettering Urban Distriet
Water Act, 1901,” for additional works of water supply, the resources were then

variously estimated at :—
Gallons per day. Gallons per day.

Cransley Reservoir - . - = Dol 000 ALLI
Weekley Well - . - - S LI RL LY 85,000
Clover Hill Well - - g - 2506 CURELT

(75,000 G75,000

The Cransley Reservoir made by the Kettering Waterworks Co., Ltd., under
an Aet of 1889 is situated in the valley between Cransley and Thorpe Malsor ;
it is sapplied by permanent springs from the Northampton sand, and by a drain-
age area of about 1,805 acres. When foll it oceupies abont 52 acres, is 30 feet
deepat the lower end, has a capacity of 160 millions of gallons, and a top water
level of 208+5 feet above Ordnance Datam (Manserzh),

At the present time (1908) another reservoir is in course of construction in the
valley hetween Thorpe Malsor and Orton, to be known as Malsor reservoir, this
will also be fed by permanent Northampton Sand springs and the drainage from
about 2 square miles, and aeccording to Mr. Mansergh, when full, it will cover
4 acres, be 45 feet deep at the lower end, and hold 140 millions of gallons.

The Clover Hill supply is from the Northampton sand, as is also the Weekley
one. (See Weekley.)

For the storage and distribution of the pumped water there are three coveral
service reservoirs as follows :—

Warren Hill (to the W, of Kebtering), 300,000 gallons. Top water level
31 feet above Ordnance Datum.

Clover Hill (to the N. of Kettering), one of 300,000 gallons and one of
200,000 gallons.  Top water level 339 feet above Ordnance Datum,

Also at the same place a Tower with tank holding 42,300 gallons. Top water
level 365 feet above Ordnance Datum.

2. Crover HiLL WELL.  Constructed 1886-7.
Communicated to Mr. Beehy Thompson by Mr, Thos. Hennell.
Top, 335 feet above Ordnance Datum,

Ie.
Loose rock or * hassock ™ - z - ’ 2 = ; G

Upper and cl
Lower Estu- TS o R 5 g VRS S o
arine Beds, (no record) - - - - : g £ i . a9

Ironsto it i

El;ll'?eaflc Hard rock (not requiring lining) - : - & = - o
Upper Lias.  Clay : : £ : X ; g J X X e
is

Two headings were driven in the rock on top of the clay of 70 feet and 20 feet
respectively.
. The quantity of water at first was very large, but it was drawn off to a con-
siderable extent whilst the work was in progress and never replaced.  The mini-
mum yield in 1898 was estimated at 90,000 gallons per day, but it has fallen oft
i ol deal sinee then,

3. The BREwERrY (Mr. Elworthy).
Made and communicated by Messrs, Isler & Co., to Mr. Whitaker.
Dug 5 feet, the rest a boring of 6 inches diameter.
Water-level 53 feet down. Huinlnly G600 gallons an honr,
Thickness. Depth.
Ft. ¥t.

Made ground and clay - 8 5

Mivedolay - - . . 10 18

- Dead sand - - - - : - - 2 20

Sandstone - - - - - - - 10 i
Dead sand - - - - : - - 8} 38}
Northamp- %T"dﬁtﬂl'? B e R : i
o B Hue rock - - : - - - - 41
Lrréy rock - . - - . - - 2 44

OGS E e e SRS e e 51

Blue rock - A . . - - 13 52

o ! * Sandstone - - . - . - o 4 ;'iiir
Upper Lias. Blue marl - - - =L - - 13k 70
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L. KUTTERING FURNACES,
Beeby Thompson, Jowrn. Northampton. Nat, Hist. Soe., Vol. i., p. 200,
Well. 187s.
Top, about 205 feet above Ordnance Datam,

Ft. ¥t.
Ferrnginons beds of Northmmnpton Sand - - 13 13
I']_: wer Lina - - 3 : Y : . 163 176
Miuddle Lias : i : = 3 g Bl 184

The above is a corrected section based upon Mr. Sharp's statement (Journ
Novthampton. Naf, Hist, Soc.Vol. i., p. 202) that the Upper Lias was 176 feet thick
{obvionsly including the Ferruginous beds which consist of elipped material),
and the definite statement made by Mr. Herbert Sartoris in 1889, that the
Marlstone bed was encountered at 119 feet above Ordnanee Datum.

A boring was carried down a few feet lower than the well, but comparatively
little water was fonnd, and it dild not rise moch above the rock from which i
came. The bore-hole was plugged and the well itseli merely used as reservoir
for storing brook water which is admitted by an ndit.

BoriNg ror CoAL

In the Northampton Mevewry of Feb, 24th, 1766, occurs the statement that
the inhabitants of Kettering © who have been for some time boring for coal,
with great prospect of snccess, are now in daily expectation of coming at that
mueh-wanted necessity of life, as they have alrewdy bored to the depth of 150
yards, and have the same tokens as are found in the coal countries.”

Kingsthorpe.
One-inch map 155 ; Geol, map 52 NOW. ; Six-ineh map 45 N.W.
1. BorING FOR CoAl,'

Sharp, Samuel, “ Note on a Futile Search for Coal near Northampton.” Geol.
Mag., vol. viii., p. 506,
Sharp, Samuel, * The Oolites of Northamptonshire,” 't. L, Quard. Jowrn,
Geol. Soe., xxvi. 1870, p. 364.
T]mmlrr;un, ]I:l.'l.:lr_'l,',l “Muddle Lins of :‘\'lll‘l-htl.lil]ltllllhllirl:.“ Mt lendd ."I-rfh’ﬂ!'{'!ffjf’
vol. x., p. Of:
Thun||:-.ﬁm|__pi!ec’h;5', “The Use of a Geological Datum.” Geol. Weag., Decade
iv., vol. x., p. 216
The Kingsthorpe Shaft was made in 1836 by a company styled * The North-
ampton Union Coal and Mining Company.”  After the expenditure of £30,000
withont either inding coal or proving its absence the works were abandoned,
The section of this shaft according to n diagram, with penecil notes supposed to
have been made by Dr. William Smith, formerly in the possession of the .r:'.!{: My,
5. Sharp, is as below :—
Kingsthorpe Shaft, some 2} miles N.E. of the centre of Northampton,
Thickne:s. HEPHL

Ft. Ft.
Rocks down to the haze of the Marlstone - - 210 210
Middle and Lower Lins - - - - - 1 Hill
{Undeseribed) - . - - - . . ) S50
Sandstone - . : : S ; : : i)
Red marl - - . . : : : . 12
Conglomersle - - - . . - - 15 067

Mr. Sharp hims=eli donbted the acearacy of the deseription, and more recent
wells and borings in the neighbourhaod made it impossible to accept the thick-
nesses of the Oolitie and Linssic beds as correet.  In one of the papers gunoted
above the writer pointed that by rewling 270 instead of 210 for the bse of the
vock vielding water everything fitted admirably, Then, at a depth of 270 feet
sy water vielding limestone rock " gave 36,000 gallons per hour.  As confirma-
tory of tl;i:—i' when the well was npunml np for testing the water and water
vield, in 1881, the water-level was exactly 270 fest from the sarface ; that is,
there was 697 feet of salt water in the shait (J. N. Nal. Hist, See.., Yal. i,
p. 223, 1381)

t Farther references to the Kingsthorpe boring are given in the Geological
Survey Memoir on ** The Jurassic Rocks of Encland,” vaol. iv., p 493 : gee alan
Brown, “ The Tron Ores of Northamptonshive,” Trans. 8. Wales Inef. Knag.,
yol, ii., 1961, p. 197 ; anil ;lfllr.l';ai:‘j Sowenal, H{+|r1i. a3, 185d, '
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Mr. Sharp, in one place (J. N. Nat. Hist. Soe., Vol. i., p. 201) says that the
water rose to within G0 feet of the surface. This is obviously a mistake for
various reasons, but in the revised section below it will be seen that this must
refer to the Northampton Sand water and not the Marlstone water.

Finally, there happens to be in existence a specimen of the undescribed rock,
labelled by Miss Baker, “ Top of Red Sandstone upwards of 900 feet, Kings-
thorpe Shaft,” and it is a conglomerate (also compare with Spinney Well,
Kettering Road, Section, p. 1335.) P

The revised section below may not be Hmrfuni]_‘l,’ accurate, but it is as near as
is at present possible to give it : the thicknesses of the Oolitic beds given in
rackets are derived from a well [#ee Monlton Park) rather more than one
mile away to the east.

RINGESTHORPE SHAFT.
Revised Section by Beehy Thompson.

Top. 374 feet above Ordnance Datum.

Ft. Ft.
T : Soil and remnants of Great Oolite limestone - ¥ .
[Gireat “"]11‘?-]{ |!j||.|rf.-l' II:::«'lerim? .Fl'.'iI]_H 1&%‘:'lffl, 2 in. ) ]f ! g
: Lower Estnarine beds (26 ft. 2 in.) - .
{,_Eq"' i.h:;;:}atnn Iromstone beds (22 ft. 6 in.) : . . . 49 83
i cets] { reported to be 35 feet thick.
Uli wr Lins - = - 2 . - - 183 *# 2
[Lias 777.] Miuddle Lias - - - . . - - 100 366
{a-“u{ Lias, \1’it-%l stﬁmurlu]:d:d towards ll'ilui base - 4947 SG)
- ‘onglomnerate, chiefly of limestone pebbles in o : y
[Rhietic.] ureenish sandy Jm.l,rix . I- - . 20 =
Sandstone - — - - - - - . il
[ Trias. | { Red Marl - - - . . - . . 12
Conglomerate - - - - - = : 15 067

No water whatever comes from the Marlstone now, so far as can be judged,
on account of exhaustive pumping from the same bed for many years at
Northampton. The salt-water level is 104 feet above Ondnance Datum, or 270
feet from the surface, and the possible yield is suppoged to be from 100,000 to
200,008 rallons per day. i

(Six-inch map 38 5.W.)

2. Well at Wiire Hinn Samd Pits, about § mile North of Kingsthorpe,
{ Bonghton tarn), Mr. Cosforl’s Pits, 1595,

Communicated by Mr. Beehy Thompson.

: Open Working. ; Ft. in. Ft. in.
= White and roilidy samld, with some argillaceons
o ’ 11 0 1L
; = layers - - e . . . .
= & Well.
= = Yellowish sandy clay - . . —S— 3 0 14 0
- = | Black layer S e s e BB SN T4 8
& B Hard, grey or }|!1r|_||1reh, sandy elay, with red = @ 9
= % | sandy layers in it, numerons plant markings
E = Yellowish samd or =amdstone with numerouns o
2 ? | bidr: ; $ 0 26 0
- = vertical plant markings - - - -
T | . _— ¢Redsandy Jayers—much iren, no plant markings
e s I‘Iljt-ll'l_',r! - - - - - - - - 4
| L = £ | Hard blue ironstone rock . . 19 0
— = L Soft red sandstone - - - . 45 0

Water stamnds alout 7 feet in the well.

Kislingbury.
Geol. map 53 8. E. ; One-inch map N.S. 185 ; Six-inch map 44 S.E.
Communicated by Mr. Beeby Thompson.

Until recent years Kislingbury was supplied with water by means of wells
which varied so mueh in depth that olwvionsly different sonrees of water were
utilized.  In the northern part of the village, towards the river, the wells are
shallow and derive their water from the Valley gavel ; in the sonthern part
there are a few wells, from 40 to 50 feet deep, which derive their water from one
of the hard beds in the Middle Lias. There is now a publie water-supply
derived from a Nm’l,!lll.lnj':h.u'l Sl le!l'illg known as ** Garner’s H'E'nrin,l_{,” liih“‘ﬂ.l’ifﬂ.
of & mile away to the north-west, in the parish of Upton,

10563 -
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Litchborough.

Greol. map 53 8.E. ; One-inch map N.8. 202 ; Six-inch map 50 8. E,
Communieated by Mr. J. B, Willinms to Mr. B. Thompson.
Boring, near to a Spring, about ! mile W, of the Village. (1599 about.)
Ft. Ft.
& o

Soil - - - . e . - 2 2
{ Yellow elay - . . - . 8 11}

[Drift] ? Blog clay - - - . . o
;i;ni];u'.' r%ny . . - - . l? 27

. sanid and stone - - . - .

}'"rﬂ!:";l:l’m" [ Hard brown rock : - - - 2
sl Sand and Stone - - - - B a2
Upper Lias ¥ Blue Clay - - - . - - 0 il

Water was found at 11 feet, and lost again at 42 feet. No use was made of

the horing,
Long Buckby.
Geol. map 53 N.E. : One-inch EYE N.B. 185 : Six-inch map a6 NUE.

From Dr. K. Bruee Low’s Report to the Local Government Board on e
Water Supply of Long Buckby. lﬁﬂ'ﬁ.

There were, in 15396, at Long Buckby, 116 wells, some six of which were publie
wells, The depth of the wells varied aceording to their position on the slope.
Ineluding the surface springs nine were under 10 feet in depth ; twenty-eight
from 10 to 20 feet ; forty-one from 20 to 40 feet ; ten were over 40 feet deep.
Of the remaining twenty-eight no accurate depths conld be ascertained.

Two wells were stated 15}%1'!3 45 feet deep.

At the Eastern end of the village superficial gravel beds supply the water,
towards the middle of the village similar gravel heds resting on d|1m1' Lias Clay
amd covered by variable amounts of Hulﬁ:lur Clay. At tﬁ[! western el wells
derive their water from the Middle Lias.

1. Borixg At Loxag Buokny.
[(Six-inch map 37 N.W.)

Communieated by Mr. Beeby Thompson from information supplied by Mr.
Taylor, Clerk of the Works.

As a preliminary to a public water supply a boring was made on the high
cronnd to the E. of Long Buekby just in the angle between the two rowds
]i'ﬂ-’llilllj{ :m Northampton and West Haddon respectively, and below is the section
recorded :—

Ft. in. Ft. in.

1. Loamy sand and flints . . 9 0 g o
2, Sandstone - - - - - « 2] 0 30 0
3 Sandy clay - - - - - 19 0 49 0
4. Blue clay - . . . - 185 0 24 0
& Rock - - . - : . g 0 243 0
fi. Lloe clay - - . . . i 6 248 6
7. Rock with water - - . - 18 6 267 0
8. Blue clay - - . . - g ul) 960 O
0. Grey rock - - . 12 6 281 ]
10. Blue clay - . . . . 68 & 288 0
Below this alternating elay and rock to 32 6

Water stood 236 feet from the surface (gee halow).
2, WELL AT Loxa BUCKRY.
Hame situation as the boring.
Communicated by Mr. Beeby Thompson from information derived from several
gources, particularly Mr. Henry Martin's foreman, and personal observations of

thie material.
Top, 580 feet above Ordnance Datum.

Drift amd Ft. in. Ft. in.

Northampton+ 1. Soil with flints amnd sand - - 9 0 g 0
Sand.

Northampton | 2. SBandstone - - - - . 21 il a0 1]

Saul, {& Samd - . - - ; - 20 1] 5 0

4. Blue clay - . - - - 12 0 212 O

rﬁ, Clay with stones - - - 21 4 =3 0

1-']1]|r;,-r Lins, ¢ 6. Hard bed with abundant ammonites 1 i 234 i

lT. Fish-hed, exceedingly hard, erys- ] 0 8 994 1

talling and pyritons - - = ) 3 k
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2. WELL AT LoNG Buckey.—continued. .
Ft. in. Tt in.
f 8. Hock-bed. A ealeareous rock with
exceedingly numerous  small
pebbles, giving to the rock an . Gs 9235 O
oolitic ap;:e:l.m.'rl{:e, and a smaller
number of rather larger rounded
mllcmmuﬂ r-tmm_'i-; i - i . -

: . 0. A homogeneons, hard, argi n.-.-nnus}
Middle Lias. { limestone—rather nnfossiliferous
10. Exceedingly fossiliferous layer,

practically all  Profocardum ‘

TrunceEfum - - - . -
11. Clay and * 5oft shelly stuff®” g 0 251 0
k!ﬂ. Hard rock yielding abundance of a oy 953 0

walfer at 251 feet, Not pierced = 0 e

Beds 6 to 10 inclusive formed one hard rock 9 feet thick, corresponding with
5 of the boring. st

It is the general impression that the marlstone water was t-iL!-lu::l in this well,
but that is quite a mistake as the section above will show. The 9 feet bed of
the boring (6 to 10 of the well) was described as ** bone dry,” and from 16 came
the “ foul air * which killed three of the workmen in 1905 ; it ** hissed ont™ as
thoush under considerable pressure. Later on, on one oteasion, the foreman
heard a hissing as before, and tried to find the place with a candle, but the flame
was sucked in instead of being blown away. Also the same set of beds took
water instead of yielding it, and evidently determined the height to which the
water could rise in the boring. The }',."iu'li'l of water at the finish was estimated
at about 168,000 gallons per day, andit stood 5 feet to 6 feet in the well on
resting, B T.

3. Bucksy FoLLy.
Well to the east of the above boring and well.
Baid to be 60 feet deep.
4. Well at Buckpy ToLn Housk,
CGrand Junetion Canal.
. (Six-inch map 36 5. I%.) :
Communicated by Mr. Beeby Thompson from information supplied by Mr. 17 W,

(1]

g7 241 0

1 0 243 0

h“"lj.l.tl‘-
Ft. in. Ft in,
Boil - . . x . 4 : * R 1 4
| Marl and brown clay - - . . . - 10 6 12
Drift. L Blue elay and ehalk stones - - - = 90 21 0
Loamy sand (wafer) - - - . . - DB 9% 5
. Blue clay with chalk and flint - - - - B3 B a0 0

Water rose to within 4 feet 6 inches of the top.

Marholm,

1. Twelve-ineh Boring at MaruoLm Crossixg for Midland Railway Company.
41 miles N.W. of Peterborough.
One-inch map N.8. 158 ; Geol. map 64 ; Six-inch map 3 8. W,
Made by Mr. J. E. Noble, Thurlby, near Bourne, 1900,
About 30 feet above Ordnanee Datam.
Communicated by Mr. Henry Preston, F.G.S.
Very good yield of water.

Thickness. Depth,

Ft. in. Ft. in.

Sail . a : : . - 2 2 9

: 5 J Clay and stone - : . = i s 0 5
Drift and Kellaway's | Rock L. : - - 410 14 3
Rock. L (.']ﬂ}‘ and stone : : - - | 1 21 0

Clay - - . - - - 1 6 = 4

Cornbrash - - - Rock - E £ L 4 - B d 9% 10
Grreat Oolite Clay - - Clay : . . s : - 18 8 42 4
Great Oolite Limestone - Rock - ; - : - 11 & 53 11
Upper Estuarine - - Clay - - . " = - 22 8 765
) Bind . - . . - - 4 0 80 5
Lincolnshire Limestone. J ( irur{ sand - . R - 70 87 &
Hock, - . G G 151 11

This boring is 40 feet from the 8-inch 1x;riu~=;:
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2. Eight-inch Boring at MArHOLM CrossinG for Midland Railway Company.
Made by Mr. Noble and communicated by Mr. Preston.

Water supply zodil.
Thickness. Depth.
Ft. in. ¥t in.

Soil .20 a 0
Drift and [ Giravel - - : .2 4 0
Kellawav's Clay and sand . : . <5 0 |
Rook" -:HE“ =R : .4 5 B #
. Clay - . . . . - -8 # LI |
l'}ml.r(n}?']lt RSk (Ton s e At 4
S | Clay R 3w
T LA R SR e, D L =31 A 5% B
Gireat Oolite e
Limestone, { 'H:ﬁ:{ : : = : E : - 113 : .';;F :.:
Upper Estu- | l.
1111';‘|I|fi* I Clay i ' 2 % ’ - . - | 78 0
Lincolnshire e 5
Limestone. } Roek: - - o  =ec = . L7610 1800
Upper Lias. = Clay SRR LA R T )

Milton.

1. THE GREYHOUND Ixx.
One-inch map 202 ; Geol. map 53 8.E. ; Six-inch map 51 N.E.
Abont 250 feet above Ordnance Thatam.
Beeby Thompson, Midlaud Naturalist, Vol. ix., pp. 74-76, Vol, x., p. 177.

Ft. in.

Soil and clay - . - - . 3 0

Lizht blne qlm NIIAErOTS ﬂ!lll!'ll'llllti."w . 6 0

Vﬂ]l}‘lﬁ rish or red sandy clay with o few ;rmululu-q | ft. tog 1 i

[..:'mll!l' Lias. { Dark hlue :i.u. L ST l_,!.:. any fossil= E - E F| G
I‘:L-|]n-t~rr.~elmlv. 6in. - . . - . . ]

Fisly bed, 6 in. - . . - . . RN

P'aper- shale 6 in. -
Hard stone, black in 1I.F'HIII‘L"$, lllllf‘ hmﬂ.ul mh-
hles and concretions rather plentiful.  Ahont
2it.  Very ferrnginons bed, highly fossiliferons, 4 0
abont 1 ft. | Llll'ht colonred unl. soft rock, fuite
. - . colitie in places  Abont 1 ft.
Middle Lias. \ Dark blue qu*lu-mm clay getting more sandy
towards the bottom A Tand of highly fossilifer-

ons nodnles about 1 6. from top. 0
Hard bed, seems to be made np of hlé,hl"r
I'uswlllfs,rm:.a noduics . - -
0 6

The water rose from the bottom bed and stood inthe well 10 ft, —it shows no
tendeney to sink lower and by their present plunl.rmrr power (200 zallons per hour)
they can rednce the water- level on ly 4 feet. Ihus it will ‘be seen that a differ-
ence of head of 4 feet between water level in well and adjacent strata, gives a
How of about 21,600 zallons per day.

2. MiLtox HECTORY.

Comumunicated to Mr. Beeby Thompson by Mr, W, Smart.

Ft.

Boll... 2 .. = =0 e e e

Glacial I}riit{::::‘l‘llf*' WL = Jvze o TGS R TR R 1:-:&
=0

Water rises 7 feel ; quantity 300 gallons per honr,
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3. Maxor Housg FARM.
Communicated by Mr. Beeby Thampson.
Opening near to railway.

Top about 288 feet above Ordnance Datum.

FE.

a. o | Soil amd yellowizsh clay with stones - - ; - - 4

Bonlder Clay { l}irh[v blue clay with chalk stones St 2 ey
Gilacial Sand  Sam - - . . - g : i : : - 374
45

Water stopped further sinking,.

Moulton.

Geol. map 52 N.W. ; One-ineh map N.5. 185 ; Six-inch map 38 S.W.
MovrTox Pakg Farm (37, AxprEw’s Hoserran FAarm).

Communicated by Mr. Beehy Thompson, from information supplied by Mr.
Dorman (architect), and Mr. Cosford (contractor), and personal observation.

I Stable Yard Well. .
Ft. in. Ft. in.

Boulder Clay. Clay with boulders and erratics - 17 0 17 0
Great Oplite Limestone,  Hard limestone rock - - - - G 0 23 0
! p Sandy clay “f'lth NI ETOs :.;ru::n} T 18 0
Upper plant markings - SETE

Estuarine | Estuarine | - : ; h :

= 1oy [ 3y ! ‘. " . [| i 34 0
SOEE & in. | Lixeabatis: } Fozsiliferons limestone with wades i
Blne elay with many fossils - - 13 8 a2 A
¢ Bandstone - - :

I'qr]u'lp. 1‘.]“._1!.' full of plant remains

Black clay very full of vegetable
matier - - - - -

T Faliasina Red rock —ferrngineus limestone | :

" oR . 2 in . Whitish sand—vertical plant re- 26

el ] INalng - 3 : = -

Hard blue limestone - . .

White or purplish sand, with ver-
tical plant markings - -

) Reddish sandstone -

l\|1rL!141111Ljé:itlmll‘:}llatnlm}H“r:l.ﬂwk_ ; : : . . 3 R B8 @

b

5 10

A boring was wade from the bottom of the well 50 feet, abouat, but ne more
water found.

2. Orpchard Well.

Another well near to the last-ileseribed s 27 feet deep and derives water from
the Great Oolite limestone.  The section being, no doubt, about as below :—

= Ft. in.

Boulder clay - Clay - . - - - I
Great Oolite - Limestone - . - . - 8 0
Upper Estuarine - Clay - 5 - - a - 3 10
27 0

3. Milkman's Cottage Well.
One thivd of mile to NN, E. of last two.

Probable Section. Ft. in.
Soil or Boulder clay - - - . - 110
Upper Estuarine heds - . - - - 29 5
Lower Estnarine beds - - - . - 26 2
Ironstone heds - - - - : : . 99 4

Total depth - - 80 0
The ironstone rock is not bricked over,
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4. Well made in a field about § mile to the 8.8.E. of the Farm.

Ft. in. Ft. in.

Drit. { Clay—very white -H-.Irllil. chalky - - 4 & )
Limestone gravel with water - -1 0 a 6
( Green elay with vertical plant imnark-
1nZEs - - . 5 B

White or greenish marl, very hard,
with vertieal plant markings
Blue clay with some highly fossil-

-]
=

Upper iferons layers - - 5 2
Estuarine. | Blue shale, hard, numerons fossils - 0 2
Clay exceedingly fossiliferons - 0 4

. Blue argillaceous limestone,numerons
Estuarine fossils - - - - - - 2 5
limestone. | Hand  erystalline limestone with
\ weater - - - - - = 2.1 24 2

Newborough.
One-inch map N.8. 158 ; Geol. map 64 ; Six-inch map 3 S.E.
Made by Mr. J. E. Noble, Thurlby, near Bourne, 1895,
Communicated by Mr. Heury Preston, F.G.5.
Very good supply.
Thiekness, Depth.
Ft. in. Ft. in.

Fen deposits, Clay: == = et SR el 77 6
Orsford Clay and Bandstone - - . . - 10 3 87 9
Kellaways Beds, Clay - - . - - - 6 7 M 4
Cornbrash . - - BRock - . . . - - 91 103 5
Great Oolite Clay - - Clay - - A : - 9'8 113 1
Great Oolite Limestone - Rock - . . - . 8 10 121 11
Cl&}' . . . - . - + 4 125 3

Upper Estnarine Beds. Rock - - . . . = 4 i) 126 3
Clay - - - - - - 19 10 146 1

Lincolnshire Limestone - Rock - - . . : - 37 10 153 11

Newbottle.

On site of storage tank.
4 miles west of Brackley.
One-inch map N.S. 218 ; Geol. map 45 N.E. ; Six-inch map 62 N.E.
Communicated hy Local Government Board.  Date 1591

Water level 12 feet below surface,

Yield—on reaching the sand water rose 18 feel in the well and stood at that
level althongh continually pumped, but so much difficalty was met with owing
to the loose sand choking the suction pipe that another source had to be
obtained.

Thickness
"t. in.

=

1 Top soil . .
{-m;l;:i:;l.ll,e Shale (limestone) - -
Estuaring Beds Marl (blue clay and limestone) - - -
Northampton
Sand.

:-gl:l;
=

}Wllit.u running sand -
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Northampton.

One-inch map N.S. 185; Geol. maps 52 8.W., 8.E. ; Six-inch maps 44 N.E.,
S.E., 456 N.W., 8.3,

By Beeby Thompson, I.G.S., F.C.5.

0ld Northampton stands in an angle formed by the two main branches of the
river Nene, The westerly or Staverton braneh of the Nene in its easterly eourse
to the sea intercepts the northerly or Naseby branch in its southward eourse, at
Northampton, and the incorporated streams, after forming the southern
boundary of the old borongh for two miles or more, take a general north-
easterly direction to the sea.

It is certain that a fault traverses the southern part of Northampton, but
whether there is a second fault meeting this near to the junetion of the two
streams, or the one faunlt takes a more north-easterly trend about this point, is
not gqunite clear, though with the information available and a little further
{llalniiml investigation it could no doubt be made out. Suffice it Lo say here and
now that whereas the Naseby branch of the river did run over comparatively
high beds of the Upper Lias nearly or right down to the bend, the united
streams did run over the lowest heds of the Upper Lias and the highest beds of
the Middle Lias, just previons to the deposition of the river gravels. The
downthrow of the fault is on the northern side of the main \'zﬁluy, and the
greatest difference of level observed in the Marlstone rock-bed, in wells on
opposite sides of it and not far removed from each other, is 105 feet.

Although the fault or faults will largely explain the abmormal dip of the
Northampton Sand both to the south and west within Northampton, unquestion-
ably slipping of the Northampton Sand over the Upper Lias Clay towards the
vﬂ.ﬁu}'a, that is in the direetion of the fanlt or faults, has contributed to the
results observed on the steeper parts of the slopes, particularly the diminizhed
thickness of the Upper Lias (¢f. Eleetric Light Works well.)

The main portion of modern Northampton is on a hill ; the rise from the
river, or rather from the alluvial flats of the river valley, is rather steep at first,
and then becomes more gentle, The official centre of the town, the Market
Square, is about 60 feet above the river, but the highest parts of Northampton,
between the Kettering and Wellingborough Roads Luwarha Abington, where the
service reservoirs are situated, are some 140 feet above the vearest part of the
Nene. Yet from nearly the lowest to the highest points Northampton Sand
oceurs at or fairly near to the surface, consequently Northampton Sand wells
can be made almost anywhere within the town.

SPRINGS.

Another noticeable characteristic is that, with the exception of some half
mile to the N, E. of the present town, between the Wellingborough and Kettering
Roads near to Abington, Northampton is surronnded by valleys carrying streams
fed by Northampton Sand springs. Those springs that were within the old
town, and others a little without those limits, have contributed largely to the
water supply of the inhabitants in diverse ways as will be shown.

By following the springs round the town a good idea is obtained of the
abnormal dip of the Northampton Sand. Thus, starting from the western side
of the thin neck of land referred to above, we have Northampton Sand springs
as follows :—

Springs on Westward Slope.

1. About 283 feet above Ordnance Datum. SWALLBROOK SPRING. Just east
of the Kettering Road and of the Kettering Road well and boring (Spinney Well).
This, together with others at a greater distance away, was used as a supplementary
supply in a time of emergency, just before the construction of the Ravensthorpe
reservoir.

In the Northampton Mereury of 1724 is an announcement of a bull race (bull,
cow, or bullock) to take place on Tuesday of Whitsun-week (May 26th) from the
gate of William Thurshy, Esq., leading into the Wellingborough Road, down
Abington Street to the pump upon the Corn-market Hill, &e. A later
announcement said that the bulls, &ec., were to start from the bridge near
SWALLBROOK SPRING and run down Abington Street to the pump as before
arranged.
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The identification of Swallbrook Spring seems to have pazzled o few peoples
bt apart from the probability that this is the spring meant, since it is the only one
that was near to a bridge in the necessary divection from the town, it would
appear that the brook it t]:n.rLT supplies was known as SWARWELL BROK or
SWARSWELL in the time of Rieh. lll., {#ee Latin quotation in * Kingsthorpiana,
or Researches in a Church Chest ™ by J. Hulbert Glover, MLA., p. 23.). In the
suane work, p 135, is a description of the boundaries of the parish of Kingsthorpe
(temp. James L) from which it seems that the less important thongh more distant
spring rising in Bush Hill Spinney, east of Abington Lodge, was then known as
BWAREBRICK (7)) HEAD.

2, At 250 feet above Ordnance Datum,  Race Course Springs.

3 At 246 feet above Ordnance Datum,.  Kingsley Road (Gipsy Lane) towards
the stream.

4. Abont 232 feet above Ordoance Datmn,  Springs into brickyard at Hali-
way House, Kingsthorpe Road,

3. At 219 feet above Orndnance Datum.  Just westward of the Drickyard
towards the river,

6. About 210 feet above Ondnance Datmn. Near to the river a little above St.
Andrew’s Mill.  Site now oceapied by new road.

7. About 200 feet above Ordnance Datum. Spring into Mr. Martin's brick-
yard on westerly side of the river, a little S.W. of 8t. Andrew’s Mill. Water
actually comes throngh gravel, but iz fed by Northampton Sand.

£ AL 207 feet above Ordnance Datum.  Spring head in Spring Lane.  The old
spring which gave its name to the street is situated at the back of both Spring
Lane and Monkspond Street. By going along a narrow passage in Spring Lane a
ynrd 18 digcovered which acts as o common back wiy Lon few houses in ench of
the streets named, and in the lowest part of Lthis yard there is o recessed portion
of a wall, and this is where the spring used to issue from the gronnd. 1ere is
no water ronning now (1908), that can be seen ; it has been ecarvied andereronnd
h_}' |i|1|}-'. A puﬂ;iun of the Hpr'mg is collected h_'l|' |Ii|H’_'ei and ntilised in Messrs,
Pettit's tannery.

This spring probably sapplied St. Andrew’s 'viory with water, and alimost
certainly fed the pomd of the Priory, which pond was sitnated on the =ite of the
present Monkspond Street.

0. About 205 feet above Ordnance Datmin.  SCARLET WELL, at the botiom of
Searletwell Street.  Searlet Well is said to have derived its nmame from the
reputation of its water for giving a brillinnt searlet with certain dyes, then in nze,
There appears to be no doubt on this puint, for there are records of eloth having
been sent from London and Nottingham (fifteenth century) to be dyed searlet.
Searletwell Street i= mentioned in a British Musenm Charter of 1239, so
evidently the real or supposed qualities of the water for dyeing were recognised
before that date.  The brick Iailding which encloses the well (actnally a freely-
running spring) was erected in 1837 by Mrs, Kerr, the widow of Dr. Kerr, noted for
his services to the Northampton Infirmary.  The spring was reached by descend-
ing a few steps, but the entrance is now bricked up because the water 15 unfit for
domestic nse.

Avound the bend of the river no definite freely-running =prings are known, bat
WO l‘lﬂ.l]h,‘ there were some at one time.  Kingswell Street or Lane, a very old name
or a one-time important thoronghfare, suggests the ocourrence of a spring there,

«The line of junction of Northampton Sand and Upper Lias is entirely built upon
in this area, which may aceount for the little evidence of springs ; but getting
round to the Cow Meadow they again become numerons,

Springs on the Sonthern Slope.

Starting at the higher level, as before, and working down towards the river, we
have the following springs :(—

1o At 272 feet above Ordnance Datum.  Just beyowd Abington, on the north
side of the Wellingborough Road, in a spinney, now mostly built apon,
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11. About 270 feet above Ordnance Datum. Within Abington Park was a !4}1Fi!1,:_f
known as BROADLEY HEAD SPriNcG, This was, and is now in part, utilized
for supplying Abington Abbey with water. The H|In'in,t.{_ is collected in a big
underground tank whenee it flows over a water-wheel, which works a pum v anil
so lifts the water to the honse some quarter of a mile away. The wheel and
pump are in a “ water-tower * so ealled, but actually the upper part urf‘i'l:‘le strue-
ture, which formerly hore the date 1675 on it, was a dove honse. This =ame
spring also supplies a drinking trough on the Wellinghorough Road, near at hand,
and the surplus water feeds the ponds. There are other discharges of water
near, at abont the same level,

12. About 270 feet above Ordnanee Datnm. Another spring in Abington
Park, sonth-east of the Abbey and Chnreh, is earried throngh pipes nnderground
to the ponds.

3. About 238 feet above Ordnance Datam.  NINE SPRiNGs WELL,  On the
Billing Road, just abont opposite the present Victoria Rowd, there used to be a
freely-ranning spring, ene paed, with pm‘lmjm a dozen aleps legdinge ‘1101.\'][ o 1k,
The steps were needed becanse the road in this dip had been raised some 10
feet or so above the natural ground level.

14. At 220 feet above Ordnance Datum. 571, THomas A BECKET'S WELL. This
freely-running spring on the sonth-eastern side of the town, outside the old
town walls but near to the old Dern Gate, is still there to assuage the thirst of
edestrians, and although probably undeserved, it had, as Jate as the latter end
of the last century, a certain reputation both asadrinking water and for bathing
the eyes, probably becawse of its nniform low temperature. Even to-day people
ma seen fetching this water in bottles.

he tradition that Thomas i Becket drank at this spring when fleeing from
the town, on October 19th, 1165, is too nnreazsonable to be accepted, for, as pointed
out by Dr. Cox in the Borongh Records (pp. 261-2), it is diflicult to understaml
a man eseaping from the north gate of the town riding all ronnd the walls to
the sonth-east postern gate ; a.l::fi the sudden thirst after leaving the comfortable
(uAarters of 5t. Andrew's I’Tiﬂr':,.' ig curions. In all ]lmimhil'ﬂ&r b :q]rin;l_[ Wi
assigned to the special protection of St. Thomas of Canterbury by one of the
Canterbury pilgrims in the usual manner of the early days of the Becket Shrine.

The present spring honse was Imilt by the Corporation in 1543

15, Abont 217 feet above Orvdoance Datum,  On nearly the same level as the
Becket Well, just sonth of the pumping station of the Northampton Corporation.
This spring is useful in supplying tlim gardens near ; a neat little water scheme
gives to a number of separate cultivators easily accessible small reservoirs of
water for watering purposes. The surplns water flows into Vizo brickyard,
thence to the river. The amount Howing daily into the brickyvarl in March,
1895, was 20,000 g llons. 8

16. About 217 feet above Ordnance Datum. A little eastward of the last, in
what is known as the * cabbage gavdens,”

17. About 206 feet above Ordnance Datum, Further eastward than the last
in the grounds of 8. Andrew’s Hospital. In the Ordnance Survey maps this is
marked as “ Pumping Station Northampton Waterworks,” 1t is nob, anid
never was this. The old Condnit Head was situated in quite another part
of the hospital grounds.

18, About 200 feet above Ordoance Datum.  S6ill further eastward, in the
nursery (of maps,) now, however, part of St. Andrew’s Hoapital grounds.

19. 1.-".|.m11t. 196 feet above Ordnance Datum. Vico SPRING,comparatively near
to St. Thomas i Becket’s Well, a spring of chalybeate water, was discovered in
1702, and as in this year the Port of Vigo in Spain had been captured by the
combined English and Dutch Fleets, the name Vige was given to the spring.
The SPring, as many lnunplﬁ will remember, was just about where the * New
Walk * makes a bend towards the river and where the steps are, though the
“ New Walk ™ is newer than the discovery of the spring. Extraonlinary eures
were reported to e affected by its use, and medical men praised its medicinal
qualities, but the expectations of some of the inhabitants that Northampion was
to become a serious rival to other Spas was not realized, and any water now
finds its way underground to the river. '

It is probable that this was essentially a Northampton Sand spring, the
chalybeate qualities being due to the water running through bogey ferruginons
gronnd near, ' .
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WELLS.

Ever since Northampton was established as a town, wells have been made to
obtain the Northampton Sand water, and there are still numbers of
wells about, some of which are old, Ocecasionally a sinking in of the ground
reveals the presence of some old well not efficiently covered up and quite for-
gotien, anid cases have occurred where the old wells have been converted into
cesspite,  One such was discovered in the cellar of a honse in the centre of the
town within recent years,

Before there was a public water supply, no doubt mest of the IurHer houses
of the town had private wells, but there were also numerous public or semi-

ublic wells for smaller properties ; that is to say, there were rome provided
y the town anthorities and others by a combination of property owners.

Remains of three wells were diseovered within the precinets of the old eastle
when it was being linally demolished to make way for the Castle Station, in 1880.

When building the new Masonic premises in Princes Street, epposite Grey
Friars Street (1589), a very large well was discovered. H wasabout 70 feet deep
and had from 10 to 12 feet of water in it.

There is an interesting account in the Northampton Borough Records of
mﬁ'imu-.'- public and private wells, from which the lollowing particulars are
taken :—

In 1751 the “ Assembly” gave leave to Mi. Henry Locock (the
Mayor) aml other subseribers tosink a well and erect and enclose a pump
for their own use upon a piece of waste ground belonging to the Corporation
at the top of the Drapery, providing that in case of public calamity or
misfortune by fire the inhabitants should have free use of it for exting-
uishing the fames.

This was followed by a like permission Lo eight persons to sink a well
and ereet a pump in the open street, at the top of Bridge Street, due care
being exercised not to obstruct any of Lhe tratiic, and to “set a light on
the intended pump and to keep the same constantly lighted and burning
in all dark nighis till break of day between Michaelmas and Ladyday for
ever.”

A similar pump was erected in the same year as the above two in the
Drapery, against the lane leading thence into the Market Hill.

Of public wells or pumps there was at least one in existence in the time of
(Queen Elizabeth, and between 1571 and 1745 ocenr orders for the repair of
pumps situated rezpectively in the Market Place; in Mercers’ Row ; in All
Saiuts’ Climrchyard ; near St. Giles' Churchyard ; and in St. Michael's Lane
(now Wood Street), at the public expense.  The well and pump in the Chequer or
Market Square seems to have been quite a troublesome affair.  First made in
1571, the pump w&afrm]ua_uﬂ'? repaired during the next 20 years. In 1593 it was
converted into a drawing well, but by 1603 there was a pump once more, for in that
year there was a vote of 20s. by the Assembly towards its repair, all other charges
to be borne hy the inhabitants living near 3 in 1605 the pum||: wis again removed.
Soon afterwards the well was enclosed after an ornamental fashion and roofed
with lead. In 1675, apparently, there was a pump once more, for an old manu-
seript deseribing the Great Fire of the 20th of September in that year, says that
sighe flames spared neither eross nor |1u|n}).” rom this time onwards pump
trimmphed over draw-well continnonsly, so far as we ean judge, for there is no
mention of change in the reconds of the “ Assembly,” but in 1745 the Mayor
was aunthorised to put the pumps on the Market Hi", ete., in proper I'l.!}lﬂ.i'h

There is some ambiguity as to the situation of this town pump.  For instance,
in July, 1603, the Assembly voted 20s. to be expended by the Chamberlains
“ For and towards the repaire of the pompe within Checker warde nigh the
Corne hill [present Parade] there.,” This, considering the date, wonld imply a
situation between the Market-cross and the Corn hill ; and the Market-cross
itself, according to Speed’s plan of the town (1610)' was rather on the northern
side of the sqnare. Whatever may be the explanation ; the * handsome pump L
which Coles deseribes (1821) as oceupying the site of a removed obelisk which
haul become s nnisance ; and the one wﬁi:-h Wetton deseribes (1849) as heing
veplaced in 1826 by a *¢ east iron pillar surmonnted by a large gas lamp,” is the
ornamental cast iron pump surmounted by a tloted east iron pillar mrwinﬁ(a.
ens lamp which can now be seen doing duty at the top of the “ New Walk ™
near £t. Thomas & Becket’s Well, and which stood on the Market Square where
the present fountain is ; that is near the centre,

! See map accompanying ©“ Borough Records™
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Singularly, several ol prints of the Market Square abont 1850 show no pump
or lamp, and the writer has been at some trouble in interrogating some of the
older inhabitants as to whether there was or was not an interval of time W{II‘U"
there was neither pump nor fountain (the Fountain was erected in 1263). I'he
general opinion is that there was no such interval.

It is curions to hear people under 70 years of age talk about water-carriers
going abont Northampton selling water obtained from the public pumps at 4d.
per bucket, and of a very bow-legged man, whom everyone called l'u|nl|\rf=t,
watering the streets with a watering ean, which he did with considerable skill.

The numerous modern wells will be deseribed later on

SCHEMES OF WATER SUPPLY.

The eatliest water supply schemes of which any record exists were originated
by the religious houses.

In 1291 the Dominicans or Black Friars, whose house had o frontage to the
Horse Market, obtained permission from the Sheriff of the County and the Bailiffs,
to construet a subterranean conduit to bring water from Trywell (the meeting of
three wells) which was somewhere between I\'urtlmlnlutf.m and Thorpe. They
had to [m%' compensation to owners of land. (Dr. Cox : “ Northaumpton and
the Four Orders of Friars ™ Lecture, 15899).

In 1292 (Nov. 13), the monks of 8t. Andrew’s obtained permission from the
King to bring a spring of water from without the town by an underground
conduit into theic monastery. (Rev, R. M. Serjeantson, M. A. : © The Priory of
St. Andrew, Northampton,” Jowrn. Northamptonsh. Nat. Hist, Soe., vol. xiii.,
I 83 —irom Patent Rollz, 20 Edward L., Memb. 1).

The first public water supply to the town is involved in some obscurity, for
althongh there was a condnit, afterwards known as the Little Condunit, situated
at the south-west angle of All Saints’ Churchyard, that is to say, the corner
nearest the present George Hotel, which is thought to have been placed there
at the time of the extension and rebuilding of the town, begun in 1300,' there
is no record of how it was first supplied with water.

The spring known as Conduit Head, on the eastern side of Northampton, was
utilised after 1479, for there is a square stone at the present Billing Road (Vigo)
pumping station having carved on it : —

Conduit Head - - - . - - - 1479
Repaired - . - . . . - - 1542
Pipes laid open - - - : : - - 1716
New pipes - . - - - 1784

Rebuilt 1811 by the {.‘r;:lrfmt;ttiun_.

Of course this does not precinde the nse of the spring to feed the Little Conduit
before the first of the above dates, and 1479 may merely indieate the date of
f-.omatnmtlmr.; a Imilding over it, or reservoirs, or both. It is significant that the
earliest of the above dates corresponds fairly well with the building of the Great
Conduit on the lower or south side of the Chequer or Market Place in the reign
of Edward IV., in 1461 (%) ®

Beyond the fact that the Condnit Head was situated in the grounds of
St. Andrew’s Hospital, near the Billing Road, apparently no one living knew,
until quite recently, exactly where the Conduit Head was. The Lermination of
a line of pipes from it is at the present Billing Road pumping station, and Mr.
Frank Tomlinson, the Borongh Water Engineer, set himself the task of finding
out where they lead to, and :!%trt':li‘ much dithienlty and the making of numerous
trial holes in private grounds, he sncceeded in tracing them to a built eistern
some 8 feet under the Kitchen floor of the lodge at the entrance to St. Andrew's
Hospital grounds, that is quite close to the Billing Road. The pipes discovered
were 3-inch iron ones ending in 2-inch pipes at the reservoir.

! Northampton Borongh Records, vol. ii., p. 253.

# In the Borough Records, p. 252, it is stated that three dates are specifically
assigned for the building of the Great Conduit, viz., 1461, 1478, and 1481, of
wlliu_h Dr. Cox thinks the latter to be correct, but thiz does not agree with n
Rpemﬁlr statement about the ]]'uilq'ling of a room over the Great Condoit in
1460 (p. 171, Borough Kecords).
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!']u_-_ tollowing remarks embody My, Tomlinson’s opinions as well as the
writer's om the subject of this early water supply to Northampton. A spring
existed on the site of the old Comduit Head, the water from which flowed down
the liEFl'E-r'-ﬂ'lull which forms the western boundary of St. Andrew’s Ho-pital
grounds, and actually does so now in part, thongh underground, being the sonree
of the * cabbage gardens © spring.  This is the nearest good spring that could
lmﬁaihly flow into the centre of the town by gravitation, all -::;t.{m;r.lg being at too
ow a level.  Still the fall from this one is so slight, only three or four feet at
most to the Market Square, that in all probability people had to go down several
alﬂ{m in order to cateh the water in the Great Conduit,!

Mr. Tomlinson thinks that at first the conduit was an open diteh cut to follow
the contour of the groand in the open fields surronnding the town, and if =o it
would naturally go rownd the hill near the present Billing Road puniping station,
then erosz over to the north side of the Billing Road, and back tothe south side,
where the present General Hospital is, entering at or near the Dern Gate,
Thenee it is reasonable to suppose the water must have heen conveyed by
pipes mnderground to the condnit houses,

The item on the stene at 1he waterworks, © Repaired 1542 7 may refer to the
Conduit Head only, but evidently before 1716 pipes had been laid, probably
wionden |3'I|:1'FJ merely laid in the trench for the Ilua.twr'pmwtl_ iom of Lhie water ;
bt non-jointed pipes of any material laid in soch a sitnation wonld altimately
get choked with vegetation, amd thiz is perbaps the meaning and object of laying
open of the pipes in 1716, Wonden pipes of about 4-ineh bore have been dug up
at varions places.

The new pipes laid in 1784 were probably leaden ones of 23-inch bore, for
such a pipe was found crossing the site of the present post office when digging
out for the foundations. OF conrse this partienlar pipe might have been an
carlier insertion, for a laige lewden pipe was used to connect the Great and Little
Conduoits in 1630,

Returning to the general water seheme—The Little Conduit was an ornamental
ortagonal strocture, with piereed i et il Ilirlllll,['ii:ai, l,.hnu;__:'fl the latter are
not shown in any of the illnstrations I_'III_!HL"I'\'H:L The Great Comduit appears Lo
have comprised a hall or asembly room built upon arches, known as the Condnit
Hall, in which at one time the several trades having eonstitutions or eompanies
wsedl to meet for considering offences committed to the injury of their husiness.

it the arches were 1|:Iti!l'|."|.l,l!|"l|' {illesl e with Hhu]m, wind o ]l::l'rt'mtl, for a t—i'm&,,
was nsed as oa hrwdewell,  Tn 16867 the .'l,rw_-mht:.' vobed money for the |1|a|¢illg
of homses aml shops at the old Conduit, sl ovdered that the West Gate shoulil
be taken down amld the stones amd materials be nsed for this purpose,

Borough otficiais were annually appointed to look after the condnits, who were
known as  ““ Masters of the L'mtn_luil,.-;,"’ Ll Kr'_}'—fluamrrl,” or some similar
ap wellaubaomn,

‘or the reconstruction, maintenance, awl repair of the conduils and pipes,
rates were made from time Lo line on assessment.

In 1608, an exceptionally dry year, it was deemed neeessary, in Angust, to
resirict the use u} the water, and the Assembly authorized the condnit
masters to shnt up the condnit at seven o'clock in the evening and to keep
it loeked till six o'clock the next morning, and again from ten to two in the
daytime, Orders were also given that no townsinan himself or his servant was
to hiring more than one cowle or tub to fill at a time, and he was to quietly wait
his turn at the condnit, and no eowle or tuly must be used that would not stand
upright under the condnit cock.

In 1630 owing to the scarcity of water it was found necessary to make a charge
to innkeepers and victuallers for water for brewing. The charges were Ys. id. 1o
an inn-keeper,12d, to every alehonge-keeper for each brewing, and they were under
the same restrictions as other people ns to the size of the vessel they conld bring.
The levies for water for brewing were to be made by the conduit master, and
the fines for irregnlarities by the same master and the thirdborongh of the
Checker Wanl npon a warrant under the Mayor's seal, and the eonduit
master was held reponsible for enforcing the fines under a penalty of 5=, for
every nesligence,  The conduit master evidently did not have an easy Iu'!:k. for
in 1652 the Assembly stiffencd the regnlations and inereased the penalties for
il ol ienee,

A larce Ll pipi- connected the Great Conduit with the !-itllﬂ Conduit and
some smaller lead pipes were gralted ™ on it to sapply rl:4|_]m'~:"lll.- homess with
waber, Tor in 1630 one =uch was ordered 1o be ont oil, aml in 1654 an l.'ll'lll."'l‘_ Wi
made prohibiting any hranch pipes or connections from either of the conduits.

' When the condnite were replaced by a cistern on Wood Hill, the water had
Lo be pumped from the cistern,
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*From this time onwards the varions references to the condnits show that the
system was inetficient and was gradually being superseded, or at least added to,
h}' ather methods of ﬂ]ltﬁ.illll]g waler.  (See other sehemes. )

In 1752 the governor and trustees of the County Hospital (then in George
Row) were granted the privilege, at their cost aml charge, of conveying the water
running waste from the Great Conduit to fill and .-mp}::i -4 large cistern lately
made at the hospital and intended to be used as a cold bath.

In 1830, on the petition of a committee desirous of erecting a wall m!cl iron
raile round All Saints’ Churehiyard to be allowed to remove the Little Conduit
at the sonth-west corner, the Assembly appointed a committee to survey anid
consider the propriety of doing away with both the Great and Little Conduits and
to construct one large tank.

In 1231 the committee advised the construction of a large tank holding at
least fifty hogsheads, on Wood Hill, at the sonth-east angle of the churchyard.
By Angnst of this same year the new tank and ppmps had been completed, and
the public seemed quite satisficd with the new arrangement.

Thereafter there was no water in either of the conduitz, and the Little Conduit
wis soon demaolished for the improvement desired ; the Great Condnit disappeared
in 1853

OTHER SCHEMES,

From time to time other schemes for supplying the town with water were
proposed.  For instance, in 1656, Mr. Thomas Morgan and Mr. Francis Cook
and other inhabitants of Kingsthorpe sought permission of the Assembly to bring
the spring called Swarpurrs Heap to Northampton by a large pipe, and to
AFTANZE for a small rent as an acknowledgment tor breaking the ground and
bringing the water.

In 1680 the Assembly gave power to Mr. Richard Raynsford and others to
break® up the ground in the streets and other places for the pupose of conveying
water to the town, and to open up and secure any springs upon void gronnds.
Nothing came of this.

SUARLETWELL WATERWOURKS.

In 1691 Richanl Raynsford, Francis Arundel, and others acquired from the
town the piece of ground adjoining the north side of the waterworks near Scarleg
Well, for £10. Works for Lilf_': supply of the town with water were commencel,
but were not completed in 1703, for in that year the Assembly ordered that as
soon as three substantial werkmen shall certify that the pipes are in good order
amd sufficient to convey water to all persons that ever rented water, that then
anid for so long as the water work is in good order no person shall fetch water
from either the Great or the Little Condunit, in any vesgel that will hold more
than live gallons, ete.

In 1508, Messrs. Raynsfordand Arundel having failed to satisfactorily complete
the scheme for :mp]lil_‘,'ing the town with water from Searlet Well, two other
persons expressed their willingness to undertake the completion of the works,
and permission was given them to do so on payment of £200 to the old con-
tractors, or in case the latter would not agree to this, to indemnify the
Corporation from any suits or charges that might be hrought against them.

The orders of the Assembly show that in 1712 Alderman Agutter had bought
the old waterhouse and works and gronnds, and that he bought a small plot of
land on the north-east of the wutchmune from the Corporation on the nominal
payment of 35, By 1717 this scheme was recognised to be a failure,

Mr. WYKES' SCHEME.

I 1719, hoth of the schemes of water supply then in existence having proved
inadequate to the needs of the town, Mr. William Wykes, of Haslebeech, made a
proposal for a complete water supply, which was accepted. Mr. Wykes was given
considerable powers and privileges ; he was permitted to use the river, streams,
and 5 rl‘ilrgﬁ s he lhullghl. 1‘JI'!'EII-I and to use all old cisterns aml |-i|na.~s lhrmlgll.nul
the liberties, In 1720 he was asgigned full control of both conduits, and had in
his hands the nppﬂintmﬂnt. of condnit masters, but e was not to hinader |u-ulnlp,
using the comnduits nntil his own scheme was |:=um]:h't.r' and the Iri]ll'.“ inl [."r' r=|1|-||||u'-| 1.
nor when HIE}' wers ont of order ; and the waterworks= were nob to be taxed to
the public or parish taxes. As the work was to be uwndertaken at his own
cosat, Mr, "l"lnr"l.'!-il-:-‘ WS |u'|'|u]l,1 e to wel what he conlid as rent from Lhose e
supplied.
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In 1721 it was announced that the works were nearly finished, and a farther
covenant was made with Mr. Wykes confirming the former grants, and pro-
hibiting the inhabitants from drawing more than t.ﬁmq! gallons of water from the
old conduits in one day.

The E'h’m*.!hmiliijmu J Iﬂrcm‘y of December Tth, 1722, contains the following
paragraph. * This town having ever labonred under the misfortune of a scarcity
of water (as the great conflagration about forty-six years ago, when the town
was almost burnt to ashes, ean too well testify), William Wykes, Esq., oneo
our late candidates (ko verify his great veneration for us), nndertook to supply
us with that wseiul element, from a place about half a mile distant from hence,
which was thenght impossible by many ; bot after the expense of some thousand
pounds, and abont nine months time, it was happily effected by the foree of an
engine ; and this day the pipes began to run to the general satisfaction of the
town ; who thereupon immﬁmtﬂ!l}' cansed all the Imnuturing, to show their
i'l‘-::." and thankfnlness, amd to sound the praise of that worthy gentleman, for this

s glorious amnd ever memordble benefaction to the town, which has so dearly
paid for the want of it.”

No particulars whatever are available as to the character of Mr. Wykes'
scheme, but the following quotation from Wettons' Guide-book to Northampton
(1849) :—** Nearly opposite to 5t. Thomas 4 Becket's Well are traces of the Old
Waterworks, the first which were construeted to supply this town by mechanical
aid,” set the writer on a search of old maps and fni:!l'l'l{'!tlt«‘l- of information with
the result that, so far, everything points to Vigo as the situation of the works,
and to the three springs Thomas a Becket's Well (overflow), Nine Springs Well
(No. 13}, and the Vige Brickyard Spring (No. 15) collected in a pond, as the
sonree of water, The pumping power was derived from a windmill ; the present
dilapidated ix'yvmt'nmf old ronnd tower at Vigo, The Engineer was Mr. Henry
Mill, who, for his services, was presented with the freedom of the town at a
Meeting of the Asembly on December 12th, 1722,

In 1728, in consequence of the principal inhabitants being * put to great incon-
veniences by their servants waiting so long before they can get any water
occasioned chiefly by persons fetehing water to sell, and for washing and hrn:v.‘inE
in greakb quantity contrary to the ancient customs and usages of this ‘f,'::rp{u'mirm, :
Mr. Wykes was ordered to direct his conduit keepers to prevent anyone from
fetching water from either of the conduits for selling, washing, or brewing, and
keep the condunits open but three hours in the morning and three in the after-
noon. His works were abandoned in 1753,

Notwithstanding all the devices adopted for obtaining water in other ways,
as will be perceived, the Great and Little Conduits played an important part
down to 1831.

Brnruisag RoaD or Vigo WATERWORKS.

The Northampton Waterworks Company was incorporated in 1837, and they
acquired the right to use the overflow only of the Conduit Head, which was
carried by pipes to a storage or punmping reservoir constructed on the site of the
present pumping station.  Thence the water was conveyed to a service reservoir
on the Mounts, on ground now oceupied by the jail (the recently-added portion
adjoining Robert Street). The top-water level in this service reservoir was only
207 feet above Orndnance Datum, but there was a stand-pipe going 18 feet higher.

The water company in acquiring the overflow from the Conduit Hend agreed
to maintain existing pipes maprﬁ*ing the cisterns on Wood Hill and in Jeyos®
Jetty. This arrangement was dillicult and expensive to carry ouf, and 50, in 1565,
the Corporation agreed to the water company taking the whole Conduit Head
spring in consideration of their undertaking to always sapply the two places
ahove named. 3 _

Soon after the tapping of a large volume of water in the old Kingsthorpe Shaft
(#¢¢ Kingsthorpe), wells and borings to the Marlstone began to be made in North-
amnpton {see recond of a number to follow), and in 1846 the waterworks mnul.nu.ll 4
decided to make a deep well.  The well was made and water became available
in 1848, and about 500,000 gallons per day was obtained.

Becanse of the increasing demand for water and the diminishing yield from the
above well through over-pumping the permanent supply, a second well was made
in 1864, but owing to the water hreaking through betore the lining was completed,
this was abandoned. :

A third well was commenced the next year and r:nm}ﬂﬂled in 1866, and a total
yield of 860,000 gallons per day was obtained ; but in 1871 the supply had again
diminished from the same canse as before, to some 284,000 gallons per day, which
for 45,000 people was only 63 gallons per head (Haviland).
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The water company set to work to increase the supply in varions wa.}‘s : they
deepened the Vigo Well, inereased the headings, made o boring to the Marlstone
near the new service reserveir in Stimpson Avenue without success, made a deep
well and boring on the Kettering Road to try to reach the Kenper Waterstones,
and this proving a failure, made another deep boring at Gayton, which was alse
a failure.

Meanwhile, by various temporary devices and the tapping of several small
supplies of Northampton Sand water around the town on the north-east, and par-
tieularly at a place known as Lumber Tubs, the supply was brought up to about
420,000 a!lons in 1885, 315,000 of this being from the Billing Road (or Vigo)
Well.!  This for 63,000 inhabitants was about 7 gallons per head.

Daring this critical period, in 1884, the waterworks undertaking was taken
over by the Northampton Corporation, and the responsibility for providing a
larger supply of water devolved on them.

The proposal to construct a large reservoir in the valley hetween Teston and
Ravenstliorpe was met by an alternative proposal by Mr. Beeby Thompson, to
use the mneh larrer natural reservoir underground (the Marlstone) which
had lasted some 40 years, although the Corporation had been pnmping more out
of it than naturally got in, in the same period of time. This natural reservoir
might be replenished by letting water into it in suitable localities, by means of
dumb wells or a.rtilici:ﬂ swallow holes. *

Ultima' ely a reservoir was decided upon, and its construction was commenced
in 1886. Its situation is in the valley eastward and north-castward of Ravens-
thorpe, some 8 miles from Northampton. The catchment area is supposed to
be about 3,000 acres, within which are numerous Northampton Sand springs.
When full the water covers about 113 acres, but the area is rapidly diminished
as the water falls, owing to much shallow water round the margin. It is com-
puted to hold 400 millions of gallons, and the greatest depth near to the
embankment is 27 fest. The water is pretty good after efficient filtration, but
not high class,

There are two large service reservoirs near Stimps m Avenue in Northampton
holding respectively 2,000,000 and 1,000,000 gallons, and these are fed when
the pumping from Havensthorpe into the town service mains exceeds the
demand on them. For some of the higher parts of the town there iz also a
water-tower with tank holding 50,000 gallons. The Billing Hoad pumps now
deliver direct into this, although formerly there used to be a double pumping
for the purpose,

By giving the Billing Road Well a rest when the reservoir is high, and by the
installation of a separate non-domestic supply of water from the river gravel for
watering the streets, and for manufacturing purposes, a god water serviee
has been maintained. The total amount of water used is approximately
1,500,000 gallons per day, which for 30,000 people equals about 16 gallons
per head.

Still, in a dry year the reservoir gets very low ; 1902 was such a year, and on
January 1st, 1903, the water stood 10 feet T inches below the overflow sill, and
it was estimated that there was tmlf' 130,000,000 gallons in the reservoir, and of
this perhaps 40,000,000 gallons would not be available.  Actually the reservoir
was overflowing on January 1st, 1904, after a rainfall of 32-G in. over the gathering
ground, but on January lst, 1905, it was again at 10 feet 4 inches below the
sill. Thealarm created by the deficiency recorded has eansed other works to
be thought of, and this was the origin of the Marlstone well made near to the
reservoir of which a detailed account is given under Ravensthorpe.

e

! The pumping of 150,000,030 gallons in a year reduced the head of water

rmanently 18 feet, therefore the permanent yield at the present time is under,
mt not much under, 400,000 gallons per day, say, 380,000 (Mr. F. Tomlinson,
May, 1902).

2 For account of the Scheme see “The Middle Lias of Northamptonshire,”
by Beeby Thompson. Reprinted from the Midland Noaturalist.

Evidence has been accomulating for a number of years in favonr of the view
that the Marlstone at Northampton iz not fed direct by percolation of rainfall
over the Marlstone outerop, or at least very little so.

10563,
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NORTHAMPTON WELLS AND BORINGS,

One-inch map N.8. 185 ; Geol. map 52 ; Six-inch map 45 8. W,

DRIFT GRAVEL WELLS.

Only one true Drift gravel as distinet from River gravel. S8pring in Northamp-
ton is known to the writer.

1. Wellin LowgrR THRIFT STREET, eastern end of town near to cemetery,
premises of Mr, Spencer, cab proprietor,

Communicated by Mr. Beeby Thompson from information supplied by Mr.
“Jack " Pearson,

Top approximately 266 feat above Ondnance Datum.

Ft. in.

Sand - - - - - - - Sftto 6 O
Grravel—rounded pebbles, with much) _

water - - - 5 aE ) 19ftto 20 0O

3 U

!.'U

NORTHAMPTON SAND WELLS,

Communicated hy Mr. Beeby Thompson.

2. Well near to Resarvoirs, STIMPSON AVENUE,

From information by Mr. F. Tomlinson.
Top 323 feet above Ordnance Datum.

bed Ft. 1n.
Upper Estuarine beds)| : 2
Northampton Sand 3 Nipa milk
Blue Clay bored into 18 feet.

This well, made in 1878, was used largely by the water company and the
town during the eritical period 1878 to 18M). The yield of wateris very variable ;
it has been so much as 180,000 gallons per day, but there is a rapid decline with
exhaustive pumping to a minimum (%) of 10,000 gallons, It iz now ﬂnl_}' n=eid ab
times as a4 non-domestic supply by pumping direct into the special mains.

It is interesting to note that this is a * blowing” well like Mr. Watkin's well
at Duston. There are several fissures in the Northampton Sand rock, the lurgest
opening towards the sonth-east, and sometimes there is a strong draught into
tl]m well and sometimes out of it, through these fissures, enough to blow a candle
ont. Since the well is covered on the site by impervions beds, and any outerop
of Northampton Sand must be a considerable distance away, wind or changes in
atmospheric pressure seem inadequate causes, The probable cause is a displace-
ment of air by water along the crevices when the bed is filling np with water,
and a suction inwards when the water-level is falling through pumping or for any
other reason.

3. MEssks. DORMAN AND Porg's BREWERY, towards Abington Park.

Well. Top 220 feet above Ordnance Datnm.
Ft. in.
Tothe water « - « =« =« = . 30 0!
Water - = . - - - . - 10 O
40 0?

The depth is 35 to 40 feet, mostly in the Northamptbn Sand. The Upper LiasClay
was not reached, and the lowest beds got out were almost a In_ucntnnu, being only
ferrnginons at the joints, Yield daily about 10,000 gallons. Temperature 40° I,
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4. Mr. James Collier's Leather Factory, DUNSTER STREET.
Well actually in cellar about 10 fect below street level.
Top about 289 feet above Ordnance Datum.
Ft. in. I't. in.
Northampton Sand chiefly or entirely, red
ironstone towards Dbotton ; blue stone ) 70 07
just before reaching the clay - -
Upper Lias Clay - - - - - G D 76 07
Water does not rise much above the clay, 6 to 8 feet of water altogether.
There would appear to be some mistake about the depth of this well ; it agrees
very hadly wii]; Nos. 4 and 5 which are comparatively near.

5. Vicroria BREWERY, Kettering Road.
Beeby Thompson. Jowrn. North. Naf. Hist, See.; vol. xii, p. 63.

Well.  (15806). Top about 286 feet above Ordnance Datum.
Ft. in. Tt in.
Northampton Sand - . - - - - 30 0
Upper Lias Clay - . : - - 3tod 0 35 0

This was made on the advice of a Diviner, some 30 yards only from an older
well about 36 fect deep. Very little water was obtamned.  Never used.

6. Ice Facrory, Abington Square.
(Messra, Major Lucas & Co.)
Communicated by Mr., Bechy Thompson.
Well. Top about 282 feet above Ordnance Datum.

Ft. in.

Made ground and Northampton Sand, very hard, and 43 0
fossiliferons near the hottom . . - - :

Upper Lias Clay - - - - - - - - 6 0

49 1

Water stands 33 feet from sarface after rest.

-

7. NORTHAMPTON GENERAL- HospiTAL.  Well elose to Mortuary and
Wash-honszes.

Top 254 feet above Ordnance Datum,

Fr. in.
To water - . - . . : 3 - 3 6
Water . . . . . . . - 6 4
a6 10

8. Old Well in Wood Cellar.
Top about 244 feet above Ordnance Datum.

Ft. in.
To water - - - : . - - . 92 @
Water abont - . E : - = en
2 6

Both of these wells are near to 5t. Thomas & Becket's Well. (See Springs.)

9. Well at ELeEcTrIiCc LiGHT WoRKS (Engine-room well).
Top about 221 feet above Ordnanee Datuin.

Ft. in.
T Rl e L A S .13 9
Water - - - . e - c % L |
21 9

Two headings in the clay 5 feet by 2 feet, so that the Northampton Sand goes
down about 15 feet 9 inches, but most of the ground has been made up.

1. GOLD STREET. At back of Mr. Ashford’s, Chemist.

Well. Top about 234 feet above Ordnance Datum.
Ft. in.

To water (1898) S <l SSORReD

Water - - 2 = - - - - 4 0
20 b

10563,
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51, JAMES' Exn.

In the part of Northampton beyond the West Bridge known as 5t. James
End,! wells may obtain water from the River Gravel under a variable amonnt
of Alluviam, the gravel resting on Upper Lias Clay. Further from the river,
however, at a higher level, River Gravel rests directly upon Northampton
Sand as may be seen now (1908), under the helee on the southern side of the
Weedon Road, just beyond where it branches off from the Harlestone Road,

11. WELL AT ME. SiMox CoLLIER'S FACTORY.

Communicated to Mr. Beeby Thompson by Mr. “ Jack ™ Pearson, workman for
Mr. Henry Green,

Top approximately 202 feet above Ordnance Datum.

Ft. in.
Sail . - 2 - : 4 2 = 2 = wdi D
River Gravel- Gravel - . - . - . - . . - 25 0
Northampton } " : A A ; ;
Sand. Tronstone - . - - - 3 0
a2 0

Plenty of water comes from the ironstone. Assuming the deseription of the
above is ecorroet, this is the lowest level at which Norl mpton Sand has heen
encountered about Northampton., (173 feet above Ordnance Datum. )

HARLESTONE RoaAD.
(Six-inch map 41 N.E.)

A very low level for the baze of the Northampton Sand is maintained for a
considerable distance in a north-westerly direction in the suburb of Northampton
extending along the Harlestone Road, as will be seen by the following wells.

12, Well at corner of roads leading to Dallington and Duston respectively.
(By Mr. Sharp.)

Top approximately 276 feet above Ordnance Datum.
Ft. in,
Northampton Sand, Clay not reached . . : - 6% 0

13, Well on east side of road further along.
(Alr. Shuttleworth’s.)

Top about 285 feet above Ordnance Datom,
Ft. in.
Northampton Sand, not botiomed - - - - - @6 0

Water rises 9 feet

14. Well on west side of road a little further along.
(Mr, F. Watking'.)

Top about 281 feet above Ordnance Datum.
Ft. in.
Northampton Sand, not bottomed - . SRR | £

About 12 feet of water.

MARLSTONE WELLS.
15. BRETTEL'S WELL AND BoRING.
{Messrs. Mobbs' Foundry (Cow Lane.)
Made abont 1536,

Joitrn, North., Nat, Hist. Soc., Vol. i., p. 225 (Thompson) ; 201 (Sharp) ; Vol. iii.,
p. 6 (Thompson) ; p. 171 {(Eunson).

Top 229 ft. above Ordnance Datum.

Ft. Fi
Northampton Sand - - - - - . - 30?
Upper Lias = : - 2 : ; : - 148 ¢

Marlstone rock-bed - - - - <« « <} 178

From St. James' Abbey formerly existing there,
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This was sunk 104 feet and bored 74 feet, and according to a chart at one time
in the Town Surveyor’s (Mr. Pideock) office, which gives the depth as 170 feet,
the water rose to within 30 feet of the surface (199 feet above Ordnance Datum) and
then ran away into a kind of ragstone (evidently Northampton Sand). A chart
in the writer'’s possession gives the water-level as 38 feet beluw the surface (191
fest above Ordnance Datnm.). It is doubtful if the Marlstone was actually

penetrated (Cf. Electric Light Works Well).
16. BAprACKS YARD WELL.

Journ. Novth, Nat. Hist. Sec., Yol. i, p. 224 (Thompson).
Top 262 feet above Ordnance Datum,

Ft. in.
To water - - - - . . - - :H ]
Water . - - - . 2 ~ - 130 0O
174 O

Consequently the bottom is 38 feet above Ordnance Datum, and this is likely to
be the top of the Marlstone.

17. BarrAcKs YARD WELL AND BORING.

Jowrn. North. Nat. Hist. Soe., Vol. i., p. 224 (Thompson).
Top 261 feet above Ordnance Datum.

Ft. in.
Sank - - - - . . - . . - 140 0
Bored - - . . - - - - - - 106 O
246 0

The water stood 66 feet from the top (195 feet above Ordnance Datum), but
it is impossible to tell the depth from which it came, from the description,
though in all probability it came from 88 feet above Ordnance Datum, the
same a3 in the well just described, which gives the total depth of water as 107 feet.

18. OLD CountTy JAIL WELL.

Jowrn, North, Nat. Hist. See., Vol. i., p. 224 (Thompson).
Top 239 feet above Ordinance Datum.

Ft. in.
Bunk - . z - . - - - - 102 @
Bored - - - - - - - - «
174 0

The water stood 22 feet from the surface (217 feet above Ordnance Datum), when
first made ; so this is probably the thickness of the Northampton Sand there.
Again, sinee the boring would probably stop as soon as water was found, the
Marlstone Rock may be considered to be at 65 feet above Ordnance Datum.
(Cf. Electric Light Works Well).

NORTHAMPTON WATERWORES WELLS.

In 1546 it was proposed to make a well and boring to the Marlstone and below
on the site of the existing Northampton Sand water supply of the Northampton
Waterworks Co., at Vigo. The well was to be sunk 120 to 150 feet and the
boring to be continued 120 to 130 feet.

The well and boring was made, and water from it bepame available in 1848
The water rose to within 70 feet of the top (al out 174 feet above Ordnance Datum),
and amounted to about 500,000 gallons per day.

The account of this well given by Mr. Samuel Sharp (Jowrn, North, Nat. Hist.
Soe., Vol. i. p. 202) is that ** this well was sunk to the depth of 150 feer, and a
bore hole of 21 inches diameter was sunk to a further depth of I8 feet.”

The only detailed account of this well that the writer knows of is in a pamph-
let by Mr. Baldwin Latham, M.Inst C.E.!. He says (p. 47), ** Northamp-
ton is supplied with 518,400 gallons of water per day from a well partly eunk
and partly bored 250 feet deep into the Lias formation.”

! ¥ Papers on the Water Supply of Towns.” Spon, 18635, pp. 47-50, with
Diagram Plate v. f. 7.
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19. BSeclion of Vigo well siven by Mr. Latham, op. eif., - S,
Ft. in. Pt in.
1. Made ground - %" e : - = 80 3D
2, Rubble stone - . : : . - 139 18 9
3. Stone - - 4 : . o » 6 0 22 9
4. Blue elunch - 135 3 158 0O
5. Harl stone - - 4 3 172 3
6. Clay stone - - - 18 &
7. Stone - - - 0 9 191 6
8. Clay stone - . . - 35 6
0. Stone - - . - - - . 30 230 0
19. Clay stone - - - - - - 23 3 253 3

The description of the work is very detailed, but does not quite agree with 1 he
above, perhaps the lining did not go full depth of boring ; it Ji!i as follows :—

[fll'hl.: well is steined with brickwork and iron cylinders in the following
order :—

Hinking. Ft. in.

Brickwork, T ft. 6 in. diameter - g : : g 5 i 16 0
Two cast-iron cylinders 5 ft. 6 in. diameter - - - S e
O-inch brick steining commencing at 3 ft. 6 in. diameter internal, and

widening out to 7 ft. 6 in. diameter - - . . - - -0 103 3

Floor of the well in brickwork at 120 ft. from surface. Boring mm-j
menees in this floor - - . - - - - - . -
Boring.

Lined with 14-in. pipes which rise into well 5 ft. above the floor - 31 0

Remainder 9-in. pipes - . . s . - : : . . 80 0

240 0

A second well was made in 1864, but owing to water breaking through the
clay when there was some 15 feet at the bottom unlined, and it seemed a
hopeless task to make a good job of it although divers were employed, the well
was abandoned.

A third well was sunk within 40 feet of the first one, and was zot to work in
1867. The total yvield of water then amounted to 860,000 gallons per day. The
following is a deseription of this well by Mr. A]exn.nﬁﬂr Milne in a letter
to Mr. Samuel Sharp, dated Jan. 20th, 1870 (with slight explanatory addition
by the writer).

20, Vigo Waterworks Well. 'Top 246 feet above Ordnance Datum.
Ft. in. Ft. in.
Made gronnd - 14 0
Soil - . - . . . 2 0 16 ¢
Brown stone-rubble - - - 4 0
Northampton Sand Brown rock with water in lowest : S
portion - . . . ¥ 0 =
¢ Hard blue elay clunch which
required blasting with powder. 135 0
Many small shells in it
l']u]mr " Dark sand amd water - - - 0 0
Lias ¢ | Hard grey blue stone which had,
142 ft.4in. | Communis/ T think, some water in it, but 1 0
: Beds. cannot be certai - E
Blue elay . . - - - 1 0
| Blue stone andelay - - - 0 9 160 &
Marlstone, &e. Very hard green grey rock - - 7 6 168 0

Of the 7 feet 6 inches very hard green grey rock, I consider thai about 3 feet
10 inches belongs to the Upper Lias (see page 135), hence the Upper Lias here
would be 142 feet 4 inches thick.—B.T.

1874. The water having been for some years diminishing in the wells, and
the water-level having sunk from 70 feet from the surface to 130 feet from the
surface, iL was determined to deepen the well, and as the water stood '-TF feat in
the well the 1Iu!:peui]:g was effected by divers (Sharp, Jowrn. Novth, Net. Hist,
Soe., Vol 1., p. 282).

18581,  Exhaustion still went on, and the supply i= now, I IMT“L”'-‘!.'I, drawn
entirely from the bore hole (Sharp, Jowrn, North, Nai. Hist. Soe.,, Vol i., p. 292!,
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1882, The writer went down the Vigo well, by permission of Mr. John
Kunson, the engineer to the water company, when headings were being driven
on the top of the Marlstone rock-bed, and he could walk along themn without
treading in water, the water running along a trench and being pumped from a
sump. The section then measured was as below, and it will ba =ecn to dlﬂﬂr
somewhat from either accounts left of the sinkings. (Jowrn. North. Nat.
Hist. See., Vol. ii., p. 203, Thompson).

Ft. in.
" Cephalopoda-bed forming the roof of l;he]

Communis heading, sparkling with freshly exposed| o ¢

U ] Beds. pyritous ammonites . . - -

-[I llrlel [IIH.&' . . i 5 % E; ’ :
ko : Hard bed with few fossils - - - - - 09
| hk‘-rp]ﬂnti' Giﬂ'." : = q = X - i = = _E Ij
{inus Heda. Fish-bed, joined on to the rock below  5in. to 0 6

Middle }

Tida. Marlstone rock.

2]1. EKETTERING RoaDb.

Well and Boring (Spinney Well.)

In the parish of Kingsthorpe, before the extension of the Borough boundary.
Geol. map 52 8.3W. ; One-inch map New Series 185 ; Six-inch map 45 N.W.
Made by Northampton Waterworks Company. 1876 to 1870.

Sunk 403 feet. Bored 448 feet.

Henry John Eunson, ** The Range of the Palieozoiec Rocks under Northampton,
Q. J. (7. Soe., Vol. x1., pp. 482-485 ; also De Rance, Rep. Bril. Assoc., 1878,

Height above Ordnance Datam 278 feet.
(First made as a Marlstone Well.)
Corrected and re-arranged by Mr. Beeby Thompson.!
Thickness. Depth’
Ft. in. Ft. in.

n

Northampton Soil, yellow clay, and ironstone or
Sand. : { sm:':if-_el,ﬂne. Slipped material -} LS 18- 4
Blueglay - - - - - 143 0 161 0
lﬂﬂt {utk]wiﬂl iuse-::irllﬂf- : . - 2 012
e clay (hinds) with fossils - 2 61
Upper Lias, Qi vosls ,.} SRR 0 bt
Rock binds - - - . 3 61
Paper Shales and Fizh-hed - : g i SR il
" Rock-bed. Hard green rock, with 400 175 J
e fossils - - - - - } 01 L
2, [ Strong rock binds - - . . a0
= Hard rock binds (laminated clay) - 36
Binds, Clay bands with joints - 8 0 191 6
\ Hand grey rock - - - . 2 6 194 0
. [ Rock binds—hard clay - - - 3 6
= | Light-coloured rock or bastard g
Middle Ling (@ Sie|lEAW00 - o e e I G g AR
100 feet % St:l:ﬂilgyh}ﬁ:ﬂHLIn.:,_mth_ i unsjl,mu.: 30 0 219 0
g ) Argillaceous rock - . - - o 9
= ) Blue elu;}r with 4. margaritatus and 8 3
i other fossils . - v}
g | Light argillaceons rock - - - I O
= | Blue cla - er - - 8 6 287 6
= | Thin band of light-coloured rock - 0 6 28 0
2 Blue clay (strong bind shale) wil.h} 23 0 o7
S e e L

! It was quite impossible to accept the individaal thicknesses of the varions
beds given by the workmen for the first (10 foot) well, which was carried down
to 203 feet.  Every hard bed had an exaggerated thickness given to it. The
corrections in this report are based on personal olservations of the smne beds
in 1;,1::.3 neighbourhood,  Aggregate vhicknesses were probably corvect in the first
instance,
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Lowoer Lias
4067 feet. ?

NORTHAMPTOXNSHIRE.

hed 1

I’Hud of mmrmuph, BhL].ll-L Jumﬁan}

Blue elay - - -
Light rock - . . : 5 -
Clay with fossils - . . . -
Shell bed - . . . - . ;
Blue clay : : : : - -
Shell bed . - .

Blue clay with f(lli‘:l'h
Shell bed - - .
| Clay with fusml:-: . . a
Hnrd light roek - -
Limestone with fossils
Blue clay - -

| TR e, R B RSS R R |

Limestone . : 3 ! 1
Clay - z - = : : -
Limestone . - . . - b
Blue clay - . - £

Rock. Lln_'.'r«tun-.h with fossils

Blue clay wmh clay ‘itDJ:IL:i - . .
Rock - z - g
Blue clay . - : : :
Hock = . . - !
Blue clay - - S -
Rock =4y . .

o

Blue clay - . : .
e i N R o

L]
I TG A TR TR R |

Blue -::]aj.' &
Rock - . ; - -
Blue clay - - . . - -

Limestone - - - - . .
Blue clay - . - = - . &
Lock . - - E - : :
Elue clay - - - - - . -
Limestone rock . - . - :
Blue clay - - - v e e e

Hard rock g - - : : 3

: L Blue elay . -

_'ﬂ'#fﬁ

= oo

2.8 =3

-':-... ::1:]

ﬁEl]n—‘.

E

o |

o

-]

=

<

il

=

ﬁ | Em

=5 | S%
- —
"

ﬂ. ¢lu9-| - -

and quartz, very hard -

Light-coloured q..uul} limestone with mnguw-mll

limestone - .

Green sandstone w1th hu.rd aml al}ft. veins -

Dark green sandstone - - .

Hard white sandstons - . .

Green sandy clay - . . . .

| Harid white sandstone - - . - =
Green sandy clay - - -
Light brown, fine grained sandstone -

Brown mdstane. CORrser - -

Yellowish green marl - . -

Variegated conglomerate, fine glmnul in mula

careous matrix, with garnets ¥ &e. -

Brown marl with blocks of Dolomite wlllm:mu,

Orthoceras oblatum, Ko,

Conglomerate of sandstone with cale-spar, o.]u{srt., ]

l Light blue sandstone with Iunea!,mm mul clmrt. 5

j

0ld Land Suorface at 5274 fect lrelnw Unhmnu:
Datum. Dipping at an angle of 15°, but direc-

LowerCar- [

45 ft. 6 in.

tion nnknown.

Red dolomite, fissured, with eroded upper sur-

face. Fissures }L-].]li.l'ﬁ with i u::||-ure caleareous
matter . = % -

Dull red dolomite, very dense, ]uull.f.'iL Wlttﬂlnv

loniferous, l"ﬁ ein of white dolomite

ing a vein of quartzite towards the haae -

Yellow sandstone, with corals - -

|

|

Thickness. Depth.

Ft. in. Ft. in.

Hn =2 271 2

3 10

o 4

i 6

g 2

4 0

D 2

17 10 2058 0

|

25 4 323 6

0 2

1 6

10 6

0 10

3 0

1 4

B3 4 424 2

15 0

49 0 491 2

1 0

53 8 Dio 8

0 6

43 6 Gl19 8§

0 6

44 6 G64 S

0 4

16 2 sl =2

0 6

31 0 712 8

1 B

9 0

0 3

8 9

3 0

4 0

1 0

20 T4l 2
758 0

12 6 Ta0 6

8 6

G 0 765 0

8 0 973 0

a 0

9 0

0 6

1 0

3 0

3 b

3 0

a0 501 0

2 6

2 0 B80S 6

g 0 807 6

1 O

2 0 B30 6

2 6
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Thickne:s. Depth.
Ft. in. Ft. in.

Vein of red sandstone with fossils lnm‘e} 1 o
numerons - - - -
Yellow sandstone '.'.rlt.ll ool LLL-. - = [ &) HiG 0
LowerCar- | Dense orange-coloured limestone with cale-spar- 0 6
boniferous, | Ybllmx limestone, fossils numerons, corals, &a. - 7 6 B4t 0
45 ft. 6 in. | Yellow, sandy shales with plant remains - o1
Band of bhu,g sandy shale - . - 0 6
Yellow shales with various fl.:I:-H:l]Su Fn-e.ll f-'-ﬂi,l{‘ 6 g5l 0
and wood, &e. - - - - o 0 S

No water was obtained from the \Ia.rlﬂ!;-:me (or any purtlnn of the Middle Lias)in
this ginking and boring, owing to the exhaunstive pumping that had been and w.u-s
zoing on at the Vigo pumping station from the same rock at a lower level, 25

to 30 feet ?
Mr. H. J. Eunson says that the salt water from the Trias appeared to have a

level of about 150 feet abeve Ordnance Datnm. This is rather improbable
considering that it has a level of 104 feet above Ordnance Datum at Kings-
thorpe, uul}r a short distance away ; but may be possible under pnrtwulur
circumstances.
22. Towegr BoriNa.
Boring near to the Service Reservoir of the Northampton Corporation, Stimp-
son Avenue.
From information by Mr. Frank Tomlinson.

Between the completion of the first part of the Kettering Road well and the
later boring there, in 1877-8, a boring was made to the Marlstone near to the
service reservoir and water tower ; but no water was ever pumped from it, the

quantity was too small.
Top, 325 feet above Ordnance Datum.

Dagth 9=t -
Assuming they stopped on mﬁulullg the Marlstone, the Marlstone here is
about 95 feet above Ordnanee Datum, which iz consistent with the record of the
other wells and borings.
23. New Well of Northampton ELECTRIC LiGHT AND PoweERr COMPANY,
near Angel Lane,

Communicated by Mr. Beeby Thompson.

Top about 216 feet above Ordnance Datumn.
i't in. Ft. in.
Sl &0 5 0 4 0

: Rubbly ironstone w u;.h :l.lmut, 1 fc-ut
3““2‘;‘{:’“{'1'““" { of hard rock at the bottom. lrfu, 0 10 0
ekt tically no water -
] Ferruginous clay, v.ea.t.heu::l. mth a
few Ilumps of ironstone i_shppml 7 0
material) - . - .
: Blue elay with numerous fossils - - 130 0 156 0
Slaty rock - - 1 0

| Communis erl rock with nll'II'IEI‘l.'lI.'l;j umnmmt,es,
Beds. ‘l yielding some water -
Clay - . - 2 6 160 6
Uuhl;m rock - = 4
Clay with nueruu:-e.ﬂ.mmumtu I,uw.udg
the bottom ! 3
Paper shale—hard as rm-]-:, NIMerons

[ fizh remains . . }

Fish Beds. Fish-bed, good typical - 0 3
|
|
|

"'mr :Eh Linms

Ell']:ﬁ 3 3 1t 3

Upper Lias 155 feet 8 inches.

o g ——

Paper shale hard, finel I:uuumtulm ! +
hlah remains - & : ; f U8 165 8
Irregular ]uumuu
Brown to grey limestone with Adwmmo-
nifes acufus, 3 inches to 5 inches
Hard grey oolitic limestone with Bhyn-
ehonella tetrahedra and various sized
|i1-:::hhles, G inches to 8 inchies !
Soft rock crowded with Profocardinm
fruncafum, 4 inches to 6 inches -
Grey micaceons clay—npper part on
. mass of erushed fragmentary shells -

T ranml;mn
"llurlatum, 011 166G
Rock-hed.

U o LGd

Middle Lias.
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The last gix hard beds formed -one block of stone about 2 feet 9 inches thiek,
Actually they varied from 2 feet 2 inches to 3 fest within the width of the well,
The most irregular part is the rock-bed proper.

The beds dip 5. E. by 5., or nearly 8., and so towards the Fault,

Water first broke through at 157 feet, and inereased as the well was deepened,
ultimately coming from the rock-bed.

Quantity of water about 60,000 gallons per day at first, and rose about

By {;c!., but increased in quantity and head when the Billing Road well was
resting,

24. DMessis RATLIFFE AND JEFFERY'S WELL AXD BoRixa,
Commercinl Street,

Top about 195 feet above Ordnance Datum.
It. in. Tt in
- . . - - G
- - - . - T8 0 1 0O
- - - - 1 0 852 0

Made up ground
Blne clay
Upper Lias 4 Blue rock, hard

::]llic]uy - - - = Farmgd M e 'i; 0 ;{; {1
n g S ok - - - - - = - - a3 0 LI |
1]1:1:111} IJI“H = (.lﬂf . : L . ) . - . 5 n0r EI-:- i

Water obtained through 8)-inch pipe. Assuming that the water comes from

the 3-foot rock, then the water bearing rock is at about 106 feet above Ordnance
Datam.  Presumably this includes the Marlstone, and if so the well is on the
northern side of the fault, but the Ordnance Datum level of the rock does not
reasonably agree with the nearest known Marlstone. (Cf. No. 23).

[T R T |
f

MIDDLE LIAS AND RIVER GRAVEL WELLS.
One-inch map N.8. 185 ; Geol. map 52 8. W, ; Six-inch map 45 5. W,
THE NORTHAMPTON BREWERY Co.'s WELLS.
From information supplied to Mr. Beeby Thompson by Mr, W, Bird, and others

25. Doring made near the river, in premises along Weston Street.

Top about 194 feet above Urdnance Datum,
Ft. in. Ft in.

River Old well - . - . . . - 15 0 15 0
deposits, Gravel - - - - - . = 13 0 25 0
Upper Lias.  Blue clay - BN S SO LR 2 Fr T PR M 0
Middle Lias { Hard blue rock with shells and small pebhbles 0 6 30 G
and a little | Greenish sandy elay - - - - - 4 6
Lower Lias | Blnish stones, or conerefions - : - b B
perhaps. Blue clay - - . : . : - 85 4 141 0

Water was obtained from the hard blue rock at 39 feet § inches down (155 feet
above Ordnance Datum), so this is evidently the Marlstone rock-bed (ef. Phipp's
Well and Lion Brewery), and is on the 8. side of the Fault.

WELLS AT THE BREWELY.
26, A 0 foot well was sunk in 1890 to a depth of 29 feet in & part of the river
bed filled up.
Top about 192 feet ahove Ordoance Datum,

_ Ft. in. Ft. in.
River Um\-ul{ :?1‘5:3{!:[“? l“l‘rﬁl‘ !.HBd h.w J.faut. - : ; 22 D
Upper Lias. Clay- - - - - - - for 7 0 20 0
Water usually attains a rest level 12 feet from the top, and the temperature
is 52° F. ‘This, like all the other river gravel waters for thisand otheribreweries
near, is used for cooling purposes only.

27. A boring was made near to the last, in the same filled up branch of the
Nene, to a depth of 120 feet, but nothing but blue clay was encountered
below the Gravel, and no other than gravel water was found. It was
thought, at the time, that this was on the Nene fault, but the Weston
Street boring does not sapport this interpretation. The absence (non-
detection ?) of any water-bearing rock is peeuliar,
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28, There is an old S-foot diam. well inside the Drewery, 18 Il'uu!.. deep,
and singularly when the 9-foot well was being made this was nak
affected, although two or three wells on the opposite side of DBridge
Street, and mueh further away, were drained by the pumping after they
had got down 15 or 16 feet.

290, CATTLE MARKET WELL OF THE NORTHAMPTON CORPORATION,
From information by Mr. Frank Tomlinson.
Top about 192 feet above Crdnance Datum.
L!;:;Pe.i } Superficial matter and Gravel - : - : - 14 feat.
Just on to the clay (Upper Lias).
Yield of water variable : maximum about 200,000 gallons per day, and this
draws it down about 3 inches. Most water comes from the south towards the

river. The level to which the water will rise iz a little less than the level of
the river nearest to the well.
30. Mgssks, P, PHIPPs & Co.’s BREWERY WELL in BRIDGE STREET.
" Communieated by Mr. Beeby Thompson, from information supplied by Mr. T.
Phipps, and other sources, and personal observations (see also Journ.
Neorth. Nat. His. Soe., Vol. iii., p. 170, Eunson).
Top about 192 feet above Ordnance Datum,
River Giravel, Alluvium and gravel - * - 2 0
Clay, with alternating hard
beds, one hard bed abound-
ing in specimens of Profocar- |

Upper i fruneatim - |
Middle Margari- { Hard, mottled, ferrnginous . 30 03 a7 o0t

Liag.  tatus zone. | limestone; green matrix
with ochreons inclusions.
_ Very fossiliferons, with
| woler - - - -
\ Clays - . : - . - 43 0°? 100 O

The hard mottled rock was easily identified as the basement bed of the
upper division of the Middle Lias, and since the Middle Lias beds down to the
base of this must be at least 23 feet thick, it proves that the Middle Liss here
iz nearly complete, only the rock-bed or so being absent ; also the water-bearing
rock at 135 feet above Ordnance Datum shows that the Marlstone was only just
ab=ent. (Cf. Weston Street and Lion Brewery.)

Two hendings were made to expose the mottled rock, and the water is=ued
from crevices in it. When first made the water shot out of these crevices a
considerable distance.

Messrs. Phipps & Co. have alzo a shallow River Gravel well, for cooling
purposes.

OLp Loy BREWERY WELLS,
From information supplied by Mr, W, Bird.

At the Old Lion Brewery in Bridge Street, now oceupied by the Northampton
Brewery Co., adjoining the river on the south side, are two wells, each reported
to be 33 feet deep, and one was proved to be 33 feet 6 inches deep, by measure-
ment, the depth of water being 25 feel.

3l. A, Well nearest the entrance.
Top about 196 feet above Ordnance Datwn.

IPf. in.

To water - - . RELE. J . .8 B
Water « - % : 2 : ] : .85 0
Total - - - -33 6

Water comes from a rock.
2. B. Well further down the yard.
Top about 192 feet above Ordnance Datum,
Ft. in. Ft in.

Alluvium and gravel ; not much gravel and not much wulur} 15 0
ey | B . ER L A B :
DI S e 0 e o e Tty
Hue rock yielding water ; only just touched - - - . 33 0

Evidently the blue roek in these two wells is the Marlstone or Middle Lias
rock-bed, or the hard beds just above (at 159 feet above Ordnance Datum),

The water in these two wells was good enough for hruwing, and was s0 used
as well as for cooling-purposes, ?



140 NORTHAMPTONSHIRE,

33, BORING AT BRIDGE STREET STATION,
Made by the London and N, W, Railway Co., date alont 1548,

Bored 650 feet.
Rev. C. H. Hartshorne ** A report on the Drainage of the Nene ‘ral[u:,- ? Tract
"hn I"ml:th.a.-mptuu, 18458. Mr, H. J. Eunson, ¢. Journ. Gfeol. | xl. 483,

Kevised interpretation by Mr. Beeby Thom pson.
Height above Ordnance Datum, 191 fest,
Rest level of water, 183 fect above Ordnance Datum.
Falt Water,
Thickness. Depth.
Ft. in. Fr in.
Superficial acenmulation, consisting of detrital gravels, dar I.. 1 P
tenaceous clays with erratic boulders - -
(Lfliver gravel 26 foet ? Middile Lias 20 feet No ﬂrr:t.frt:r,
but noduler lwmps of Middle Lias. --13. T.)
Lias blua elay with banda of stone - - 850 0 508 0.
(Pert of the Widdle Lins—some Su_fref—rrmi alf of .!.Fu
Lm: er Liag 4§70 feet *—B. T.)
Very hard pyritous rock - 1 0 597 O
(Top of the Rhetic iu:da! -c_,f Gﬂy!ﬂﬂ, the 15 fm:.! uf
limestone showld probably come fere also.—B. T.)
Variegated sandstone—red, green, and whltr: with 15 feet of

limestone . : 5 % i g _ _ 6 0
White sands - : - - : = : = : - 30 646 0
Magnesian Limestone 4 0 650 0

(Sealt water is said fo have cc:rm.-_,rrmu this at 650 ﬁcf
which rose to within 8 fect of the surfuce ; therefore this
robably corresponds with the Trins -r"rm.!f!ﬂmmwf[: of other
geclions, Fayfon, Kettering Hooad, Kingsthorpe.)
34. Messrs. MANNING AND Co's BREWERY.
Black Lion Hill.
Well and Boring.

Top about 210 feet above Ordnance Datum.
Ft. in. Ft. in.

Marl or ironstone - - - . - - b5 0 5 0
Clay with limestone nodules - . - 62 0

Upper Lias. < Rock yielding weter - - - - - 10 63 0
Clay with limestone nodules - - - 40 0 108 0
Very hard rock with wafer- . - 30 111 0

Middle Lias? Clay - : :
Water first broke in at 67 feet down H 1'-'Fft'1.l-ahmaﬂrt|n!m¢¢ Datum) and eame
from a hard rock 1 foot thick, which yields about half the total supply.

Water rises to within 31 feet of the top if left long enough. The lower water
bearing rock (at 102 feet above Ordnance Datum) is probably the marlstone

(Cf. Messrs. Ratliife and Jeffery's well).

25. NorTHAMPTON TAXKERY Co., 8T. JAMES END

Communicated by Mr. Beeby Thompson from information supplied by Mr.
Carlton B. Heal, manager,
Well and Boring, (1804) ; in one of the covered yanls,
Top about 198 feet above Ordnance Datum.

Section approximately.

Ft. in. Ft in.
Refuse - - - - . : 3 TR
River alluviam - : - - - : T |
River gravel - - - : - : . 16 0
- 144 0

Blne clay
Hard rock yie Ia.Img i ]:.ttJ& waler - - - . 166 0O

Abandoned beeause it was thought they were in the Lower Lias.

Considering the low level at which the Northampton Sand is met with over a
considerable area hereabounts, and the nearness Lo one or more fanlts, it Wils 1 pﬂ;}
this boring was abandoned without going another 10 or 12 feet, as it is guite
likely that the rock yielding water was the Cephalopoda bed at the top of the
Commmnis beds of the Upper Lias,
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Orton.

Geol, map 52 N.W. ; One-inch map N.5. 170 ; Six-inch map 24 8. E.
Made by Mr. J. Fleming, of Newcastle-on-Tyne. Date1883-84. Bored 789 feot.
Henry John Eunson * The Range of the Palmozoic Rocks beneath North-
ampton.”  Quart. Jowrn. Geol. Soe., Vol. xl., pp- 482-496 ; also Henry John

Eunson, ** Notes on a Deep Boring at Orton, &e.”  Journ. Nov thampton. Naf,
Hist. Soe. Vol. iv., p. 57.

Arranged by Mr. Beeby Thompson.

Height above Ordnance Datum 374°7.
Thickness, Depth.
e, 1in. Ft. in.

Surface soil and light brown clay - - 10 0 10 0
Uiear T ii JJ Blue clay—no fossils observed- - - 3 0 40 0
M C A Clay with many fossils and much eom- | 2ol 8 0
l minated shell . -
JTHard green oolitie rock with fm_.wll-.- :I.III|. I 6 0 s
1]4 {}
coneretions or pehh[u.w. . . . . :|
Blue L]:ll."lr T . : 5 0 G2 0
Middle Lias | Shelly cla - Tl G 0
87 ft. { Clay with thin i}!.l.lll!_.':. of :.-d.mm rmfl} 0 o0 0
| numerous fossils
Bloe clay, micaceous, numerous I:.muhi} 0 185 0
markinee -
r Harder, sinooth, IJIm;, e I.u,' W 1th numerous | .o 183 0
Dfmm]]s,u‘llduilmg Anemon r:'cm ﬁjuln O ﬂ!!:: } 7
irty looking micaceons clay with much = ;
Iron Pyrites - - } L e
Shelly clay - : - 9 0 207 o
| Stone with fossils - . . - 1 6
| Blue clay - - - - - - 5 0 213 6
HBlone - ' . - - - - 5 0
| Blue clay - - . - - - 10 6 324 0
[ Hard shelly :!,.n - . - 7 @ 33l 0
i Eln-]ln::rnlel;flth fossils - . - - 11 0
: ard blue elay b0 363 0
lmﬁwafrf;[.mu Hard shelly roek - - - 2 0
2 | Blue clay - - - - - - M0 2 0
Stone with fossils - - - - - 1 0
Blue clay - - . . - - 12 0
Blue clay—softer - - - - - 820 40 0
| Stone, blue, shelly - - - - - + 0
Blue i.*lﬂ._} - . - - . . - 24 0 522 0
| Indurated clay - - . - - - 1 o
| Dark blue elay - - . - - - 3 8 550 &
| Stone with fossils - - - - - 1 6
| Light grey stone - . . . - 1 8§
Blue clay - . - - - - . 0 & 6G3 4
| Grey =tone - - - - - - 0 8
| Blue clay - . - - 12 0 GEG 0
. ¢ Junetion bed between LI:.I.H L]py :l.ml lime- | 0 @
stone below. | 5
'ﬁlhlte lsmeaml:e : fissured, containing
S | large er stals of cale.gpar, amld anmc 3 0 70 0
& 1'}" m&ﬂ iron py r{'res
2 |10 ﬂ‘ 2 iy | Conglomerate of small I:thﬂcs, some o P
] e b limestone, cemented by iron Py rites., } :
i | White, mmh limestone - G 9 i |
= | Lﬂnglumﬁmu of small fragments {:]' ILI:I"I['LJ 1 § T S
= " porphyrite and gome iron pyrites. 1 678 3
L ;l;..-kﬂf | Green (or grey %) shale - - . - 0 @
Shal Band of grey sandy marl - -1 9
; e l Green shale with hight and dark bn.ml-i A G380

L9 fr. 9 in.

I It is prett '“t‘&lll T,Ilm is not the rock-bad but the one met with some
20 feet below in the neighbourhood of No'thampton ; hence the Middle Lias s
incomplete at Orton.,
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Made by Mr. J, Fleming, of Newcastle-on-Tyne. Date 1883-84. Bored 789 feet,

— candimmed,
Thickness. Depth.

Ft. 1in. Ft. in.

Trins I’L‘uum;. grey sandstone - - - ¢4 0
97§t 6 in Breceia of fragments of quartz-porphyrite
il ok i or dacite in a green =andy matrix - 3 0 Fl& 0
Old land surface at 840°53 feet below
gen-level,

; Quartlx- orphyrite or quartz-felsite® with
ok eroded surface. Distinet cleavage in the | - "
Archean. (o) et an angle of 18° with the axis LI B L

| of the core,

!

Orton Longueville.
In Huntingdonshire, 2 miles sonth of Peterborough.
One-inch map N.S. 158 ; Geol. map 64 ; Six-inch map 8§ 8. E,
Made by Mre. J. E. Noble, Thurlby, near Bourne, 1900,
Communieated by Mr. Henry Preston, F.G.S.

No Water.
Thickness. Depth.

Ft. Ft
Old wall (no data) Well - : - - 21) 20
[Great ‘l.l'ulite Limestone %] Rock . . . a a5
e e

It is possible that the ** Rock ¥ may belong to the Northampton Sand.

Oundle.
One-inch map N.8. 171 ; Geol. map 64 ; Six-inch map 19 N.W.
Mr. T. Barnes. 1881,
Made amd communicated by Messrs. Le Grand and Sateliff to Mr. Whitaker,

Water level 304 feet down (July).
Thickness. Depth.

I't. Tt

Dug well (the rest bored ¥) - . - . 5
Great Oolite Series il‘!ln.y' and freezstone - . 2 a7
anil Maottled clay and sand - 4 4l
Northampton Deds. | Black sand: - . . a A

Overstone.
One-inch map N.S. 185 ; Geol. map 52 N.W. ; Six-inch map 38 N.E.

Communicated by Mr, Beehy Thompson.
1. Well a little to the west of OVERSTONE GRANGE.

Ft. in.
BHoil [and ? Drift] . . - - 11 9
L:H{Elml?hh:n Yellow, sandy, oolitic ironstone : l ;
eI g _ 2{. 11
umnp in clay * Sl sy
41 8

Water stands about 10 feet in the well, which is probably a little more than

the depth of elay.
2  Recrory Fars COTTAGES,

Cottages by the road-side a little beyond Overstone Grange on the Kettering
roasd.
o Ft. in.
Well 39 6 deep.

]iuuk-Nurt:hn.m rtun -E.aml-; reported to he 18 2 thick.
Water stands about - - - - - & 0 desp.

See T. G. Bonney, Address to Geol. Soe., Quart. Journ, feol, Soc., vol. xli,
P 48,
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Passenham,

One-inech map N.5. 202; Geol. map. 46 N. W, ; Six-inch map 61 5. W.
Communicated by Mr. Beehy Thompson, from information given by Mr. Henry
Roberts, Deanshanger.

Various trial wells and borings made in 1905 by Messrs. Law and Harris, for
publie supply, mostly in Boulder Clay, but no seheme carried onl.

Well and boring 300 yards east of NORTHFIELDS FARM, Lm;'anl-s Deanshanger.
Aboul
Well, Ft. i
Stonebragh (soil with Himestone frag- 1 G
ments) - - - - - .
Stiff clay, a little marly towards)
. ; S0 0
Bottomn and there vields some water |
Boulder Clay, Boring.
Similar tflll_:g' to above but ||:I.I'Iu.-r} ang 0
colour, with chalk. 20to 30 feet -f =
Grey sand with much :l.'l.‘L',’i”ll-l"E(Hl.‘l} 1 3
matter ; yields water -
ltock ? something harid.

Mr. Henry Roberts, of Deanshanger, says that at that locality you can bore
for 130 feet and only zet blue clay with chalk stones, and this appears to be the
condition in the valley at Passenham, although on the horders of the valley the
rocks are quite normal.’

Peakirk,

One-inch map N.5, 158 ; Geol. wap 64 ; Six-inch map 3 5.W.
7 miles north of PETERBOROUGH.
Made by Mr. J. E. Noble, Thurlby, near Bourne. 1901,
Communicated by Mr. Henry Preston, F.G.5.

Overflows 6,000 gallons per hour.
Thickness.  Depth.
Ft. in. Ft. in.

: Soil - - - . : - - - D 6 0 8
Fen Deposits. { Giravel ) ) 2 i ) ) . 8 6 9 0
: Clay - . . - - . - - 4 40 4
Omeely g oo e G
o ngl:r “1"”'|\I1’n.rtl Grey Sand . - - : = il 48 4
: Clay - . - - - - - - 8 6 56 10
Cornbrash, Rock - - - - . - - - B B 65 4
*"“"";.:{;';]_'*'-’ VOIE L o o i e - ap e ShRe
Gireat Oolite Roelk - - - : - - - S 77 10
Limestone, Clay - : . . - ; - =0 B R 80 1
15 ft. 10 ins. | Roek - : . - : : : SR ) a] 2
Upper Estuar- | . ; :
; ine i'E"'eliit_r.s. S I S I TR 6
Aneolnshire : [T =
Limestone. }H"“]" i : ' ) - - - 33 4 153 0

Peterborough.
. DoGsSTHORPE,
One-ineh map N.8, 158 ; Geol. map 64 ; Six-inch map 8 N.E.
Made by Mr. J. E. Noble, Thurlby, near Bourne, 1899.
Communicated by Mr, Henry Preston, F.G.S.

Yield—Small supply.,
! Ft. in. Fi in
Fen Deposits, o

bt Dug Well, strata nnrecorded - - - 30 0 30 0
Oxford Clay Clay - . . . . - : S G | 41 0
and Kellaways {Sumi . - . . - . . - & D T

e Clay - - . - . . . - 12 & B8 g

= ——

See also paper by F. W. Harmer, Quart. Journ. Geol, Soc., vol. Ixiii., p. 495
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l. DOGSTHORPE, —contined,

Cornbrasl, =

6 ft. 6 in. }“‘“" e Sl sl
Great Oolite ‘ith]:}h et 2
Clay, 13ft.6in. | i

¢ Clay - 5 : . - : 2

(areat Oolite
Limestone, Roclk - 2 FEGHERD RS, WL Ry

7 ft. 6 in.

Upper Estuar-
ine Series,31 ft. }““-‘r

MNorthampton
Sand, 17 fi. 4 in

Upper Lias. Clay -

Grey sand -
Black sand
Rock - .

=

X oD

Ft. in.

0
71

TE
8

1]

117
124G
153

L
227

i
Li]
o

[
0

0

i
il
4
1]

Note.—This well was originally tubed into the Lias clay and no water
obtained. During August, ]'JIL, the tubes were deawn, and when above the

hlack sand water rose into the well.

2, Boring at NEW ENGLAXD for G.N. Railway.

1883,

Communieated by Mr. Beeby Thompson from information supplied hy Mr

Edwin Whesler,

I't.

Made gronnd and gravel - . i

Hard, light-brown brashy rock - 2

Bl 1] -
Cornbrash 3 ft. Soft, almly brownrock- - - - 1
ik : Dark green clay - sty
Great Oolite Greenish limy clay mLh Flnn.-“ iron- s

Clay, 12 feet. s A
Great Oolite Harid, blue, fissile ||me-4tuuc wiLth Inmls }ll}
Liw%tnm. of r.,l,n.:,' -
prer 1 y : ; ; ;
ki [l dey - - - - lg
Series, 46 ft. iy &

]:..:luna.'lunt- of
Lineolnshire | Light blue, compact nodular limestone 1 B

Limestone ? 7| Dark- grey, limy clay - . = - 778
TaFe AL J'
Light blue nodular hmuatmu: - -3
Black limy clay - - : - 3
Nodular limestone - - . -1
Dark coloured clay - . - -39
Equivalent of (Leda ovim at E‘E'I'I' iL )

Northampton | Limestone - - :
Sand and Dark clay - . - x el
Upper Lias | Limestone with py riles . 2
196 ft. 4 in. ¢ | Dark elay, grey, micaceons (with I'ul::l a1

fer Ammonites) - - -

Nodular limestone . : - i |
Clay - - . - - - - 3
Harid blue nodular limestone - 1
Grey clay - s A oo

Middle Lias? Hard, grey, py rltlc lltnL tane . .
81 ft. 8 in. l Hard, hll'm.:;r i:eﬂy]nnmtmle -

¢ Dark clay - -

Hard limestone

Clay with stone : : .

Limestone, blnish :uui_ hard, ]mrml, 10

Lower Lins. (with Belemnites Clorafis)

Hard rock, with fossils, resembles thc
Jamesoni beds of W {rdm‘n '\-.wl;lmmpv 1]
tonshire - . 5

1 B |::||3. . - - - - - . 7

P
e
=

-

(= N=1 === B = = = —

-
==

Sooo@EemS S

=

o -

Fb. in
3 0
8 ¢
b | I |
30
76 0
155 i
196 i)
s 0
281 4
B30 6
aG3E 0
428 0
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3. Old Boring at NEw ENGLAKD,
Thickness. Depth.

Ft. Ft.
Soil - - B . - . . - 2 2
Cornbrash. Rock- - - - - . . - 4 fi
Great Oolite Clay. Blueclay - - - - - - - 11 17
; ’ Maxl - - - - : - - : ;) )
Great Qolite Dry silt - . . - . . . 4 24
Limestone. Wet silt - : : : : : 5 2 o8
Estuarine Beds ;]ﬂne clay - - - - - . ] 40 6
anil Shale - - - - - - < 3 3 (]
Upper Lias. Blue clay - - . - - 100 169

From “The Geology of Peterborough and its Vieinity " by H. Porter, M.D,
F.G.8. 1861, . .
Dr. Porter remarked that he was ““ unable (not having seen the boring) to

determine the strata.” :
It iz not improbable that the materials were pounded np and that the Great

Oolite Limestone may be represented by the Marl and Silts, which were brought
up in the form of slndge.

The above gronping does not coincide with that given in the previons record,
but the usaignmum of 76} feet of clay as equivalent of Lincolnshire Limestone
is given doubtfully by Mr. Beehy Thompson. H.B.W.

4. Boring at NEw ENGLAND, near Peterborongh.
Made by Mr. J. E. Noble, Thurlby, near Bourne. 1887,
Communicated by Mr. Henry Preston, F.G.S.

No water,
Thickness. Depth.
Ft. in. It in.

Soil o £ e R S 1 0 1 0

Cornbrash, Rock - - - - L e 5 10 6 10
Great Oolite Clay. Clay - - . - - - 11 0 17 10
Great Oulite [odeeseiinn - gacs 8 Bl ]
Amestone. ESalEre s Sel. - meoeklix T8, 98 4

Estuarine Series, - . . . - 131 8 160 O

Upper and Lower
}Ciay
Upper Lias Clay

5. Well at GASWORKS,
Recorded by Prof. H. G, Seeley, Quart. Journ. (feol. Soc., xlv., p. 391.

Thickness
Bl 1 Ft.
Ui o s 1 e S R S R G SR
Kellaways Beds, ] i all::; =':31r Hu::1r1 T e E

Piddington.
One-inch map N.5. 202 ; Geol. map 52 8. W, ; Six-inch map 52 8. E.

Communicated by Mr. Beeby Thompson. Section eompiled from partieulars
supplied by Mr. James (occupier), and by Mr. Smart (contractor) and personal
observation. 1906,

Well at PIDDINGTON GRANGE.

Top about 362 feet above Ordnance Datum,

: Good typical chalky boulder elay,with large
ihgll:‘l':r seratched boulders and fossils ranging from (1]
oy lﬂl& Lower Lias to the Oxford clay - a
Dark blue clay free from stones 12
Upper { Hard limestone rock with
Estuarine ! Rhynclhonellv, &ec., searcely 2
Limestone? { seemed a continons bed - - §
Upper Dirty looking grey or brown
Estuarine ? elay, BSandy white bits in it
not so big as peas (Mr, Smart). | 8
Pebbles and stones all the way |
down but scarce (Mr, Juml:sj). .

10563, 1%
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Well at PIDDINGTON GRANGE, —econfinued.

Ft.
: Bamd. White loamy sand (Mr. Smart
L ¥ {Mr, I
];lsl.::‘:r?:-wf Black silvery u:uuiy {‘k[r .la.muj With !: 1
water - . .
93

The last bed was a quicksand and yielded much water. Tt buried the pump,
and the men almost sank into it.  For various reasons the classification of beds
given must be regarded as provisional : the entire thickness might be Drift.

Preston Deanery.

One-inch map N.8. 202; Geol. map 52 8.W. ; Six-inch map 52 N.W. ; 52 N.E.
Communicated by Mr. Beeby Thompson.
1. VILLAGE
The wellz here are quite shallow, and derive their water from a sand bed (Pre-
glacial sand ) under about ** a yard of other stufl.”
2. THE ROOKERY.
Well in stable yard. Top about 292 fest above Ordnance Datum.

Ft. in.
To water - - - : 2 = : ] -
Water - - - - = - - - 20 e
29 4

3. WiNpMILL WELL.
Communicated to Mr. Beeby Thompson by Mr. W. Smart.
Top about 280 feet above Ordnance Datom.

Ft.
Clay and loam - 81
l.:-rmel and sand ; more sn,ml tium grme]
Boulder “running stuff " - -

Clay and sands, | Gravel one side and clay with ﬁmtu tha
other—very awkward to work hemum the I 10
curb sank unequally RN 5
Upper Lias? Blue clay—no stones - - - = = 13

- BB
Not much water—supplemented by other means,

Pytchley.
One-inch map N.S. 186 ; Geol. map 32 N.W. ; Six-inch map 32 N.W.
Communicated by Mr. Beehy Thompszon.

Well on high ground about § mile west of Pytchley, for a publie water-supply.
1901.

Ft.
Light coloured chalky clay - - . - - - - 12
Boulder Light blue Elu}' R . L BT . 5}
Clay. Sand - - = : : P : _ i
Dark blne 1_1m1k:.r l:]I‘L_‘,' . . - . - 221
Gilacial Limestone gravel — Great I.luln;!: mnt.&rml umutm.ll&, 1
Giravel. { yielded water at rate of 35 wallons per hoar - - }
White marl with vertical black Ht-ﬂ.-l{\ - 4
U Black shale with carbonaceons matter in ||ur|.mnt.a.] 'Eu..yus - 1
- PPeC | Hard, light grey, gubgr],ratnllme, nimli}* hmm-tmc} 4
BNORERNED, (Estnarine 11mi.st.une;| 5 - - -
{jh}r - - - = . 2 - 3 - = i
58

Water comes from the Estuarine limestone and rises 10 feet above it. Yield
about 12,000 gallons per day.
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Raunds.
One-inch map N.8. 186 ; Cleol. map 52 N.W. ; Six-inch map 33 5. E.
Communicated by Mr. Beeby Thompson.

Hitherto Raunds has been supplied with water from numerous wells, over 30,
some very shallow or merely springs with a small Bhlmﬂ{, others are as much as
50 feet deep. The chief source of the water is the Northampton Sand, but
other beds supply or contribute, as will be observed in the record of wells.

1. Well at the OLD LIMESTONE QUARRY (Mr. Fisher's) W, of Raunds.
Top about 204 feet above Ordnance Datum.

Thickness.
b‘tl
5 . Rubble - - . . x . : . : - 10
Greas Qolite, Lo skt S [ e S B
Northamp- [ Ironstone - - . - o s - - - - - 10
ton Sand. Bluish oolitic stone, very hard to get - . = e 4
Upper Lins.” Clay - - = <7 - & 7. .+ <+ o« . 2
36
2. Mgr. KmvasMmrra's WeELL.  W.S.W. in village.
Top about 159 feet above Ordnance Datuimn. -
L
Great Oolite | -
{: e el }Lunmtunu - - - - - - - . - - 15
{orthamp- e - : -
ton Sand. .}lhl rock - o TR L v A 4

Water stamds 2 feet in the well. Yield on one oceasion when tested about
30,000 gallons per day.

3. Well, Mr. Harold Nichols’ NEw Housg, S.W. of Raunds,
From information supplied by My, Smith, builder, and personal observation.
Ft. in. Ft in.
Cornbrash-——vellowish stone - - - - 3 67 3 61
Great Oolite elay, purple and greenish - -10 0t 13 6?
Great Oolite { Great Oolite limestone and Upper Estuarine

Tl s . - - - - - - -24 0 37 6t
Lower Estuarine hed - - . - - 8 071
Northamp- Dark green stone - i, 301 A e s - 4 8
ton Heds, Hawd pyritous stone in various courses, about
15 ft. 2 in. I R T e B |
]I;rlmlsuimﬂ’ ete., and pebbles - - - - E‘L:i' '.l'; 52 8§
T = ne clay - = = = = = = ® f
Upper Lins. } Hard Liﬁ:s rock cement stone - - - - 09 53 8

/ Wﬁ.ter flows through the well at base of the Northampton Sand towards the
00K,
4. Well at BrRickwoRrks, north of Town.
Made in 1884, Water rises to within 2 ft. of surface (186 ft. above Ordnance
Datam).
Top about 188 ft. above Ordnance Datum.

Probable section. Two accounts differ materially.

Oxford clay, including Kellaways clay and
Kellaways rock.  Water obtained from a slaty 30
rock with Belemnites - - - . .
Cornbrash and other rocks below, to the Upper
Lias? Water from the Northampton sand }
78
It seems more probable that the first water would come from the cornbrash,
but this wonld scarcely be a slaty rock under 30 feet of the rocks.

5. Well. N.E. Corner of VILLAGE.
Top about 183 ft. Ordnance Datum.

Ft.
Cornbrash ? -- . - . - - - - 8
Beds below to the Upper Lias - - . . - 144

—

i
The discrepancy of levels in the wells is accounted for by a fault which is
known to exist.

10563, K2



145 NORTHAMPIONSHIRE.

6. WELL Mg SMITH'S BRICKWORKS, in field to the E. of Raunds,
Beeby Thompson, Journ., Northampton Nat. Hist. See. Vol. xi. pp. 236-7.
1.

Kellaways Clay S o s L B
Cornbrash (reported 5 feet) - . - - - 47
Great Oplite elay, variegated - - - - - 10

Gireat Oolite limestone, mostly a greenish rock
Upper Estuarine beds, marly clay with oy=ters, 18}

efe, - - - - -
Lower Estuarine beds, hard sandy material with 8

numerous plant markings - - - -
Ironstone beds, very hard, much iron pyrites- i
Line of small black pebbles (phosphatized), much

iron pyrites in good erystals 1 in. to 3 ins, 3
Upper Lias clay, blue - . - - -
56}

7. Pasture Lonce, about 1 mile S, K. of Hannds.

Information from Mr. Bmith, builder.

Well Top abont 246 feet above Ordnance Datum,.

Ft.

Oxford Clay and | v, ..

Kellaways Bed-. Clags = 0 R e i

Cornbrash ? - Rock - . . - - . ;

Az soon as the rock was pierced, water rose 17 feet and Htu!pped further sink.

ing. The water was guite unnsable. On one oceasion the writer had some

water pumped up; the first lmeketful was clear and odonrless, the second was

getting thick and reddi<h, but there was no odour; afterwards the water had the

odour of sewage.  Snlphuretted hydrogen was present, being due, no doubt, to the

decomposition of iron pyrites.

8. Trian WELL, near Meadows Road, to the W, of Rannds, and about 700 yards
from the river.
From information supplied by Mr. Thomas Yorke, Surveyor ; and personal
observation of specimene,
Top 116 feet above Ordnance Datum.

Pty ]

Ft. Ft. in.
4

i Loamy eclay - - - : .
River . - Sl D

; Gravel yielding a large supply of
idleposita. wnt.nrl g “ T £ . ”: s
( Blne clay - . - =. -
Cominunis [ Argillaceons limestone - - -

beds. {]iiﬂhl_',' fossiliferpus hard clay -

ODolitie rock - - - -

Serpentinus | Dark Wloae indurated c]n}' -
uls, Hock crowded with u.mmunit.eal

0

16 0

1M 0

Upper { 1090
i

Lias, 115

1
=
o3 ﬁwumgm
& SEooooo =F

. of the faleifer group - -
’ Argillo-ealcareons  rock, grey
or brown, with rounded peb-
Bock-hed. bles and small dark green
granules, Pecten egui-

valvis - . - -
Clay . - = * £
J Limestone nodules - - -

—_ 119 0

e

i one block of stone. . i

Maddle

e
Lina. Clay i

Thin band of limestone - - -
Clay - - T R
Caleareous rock full of peblles or

eoneretions, and shells, &e. - -
Clay with rather large argillo-cal-

careous nodules - pdfh e IR 131 4
5 Light blue clay - - - - 11 142 4

The gravel water estimated at 18,000 gallons per hour was stopped out in
order to continue sinking.

Water was again encountered at 100 feet, equal to about 120 gallons per hour,
which rose 82 feet, and this inereased to over GO0 gallons per hour when the
argillaceons limestone met with at 104 feet was pierced, and it rose and flowed
over the top of the well in about two days, but was very brackish (see analysis),

L= = J- ]

126 1

=]

= & SRS Eme
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Water was again tapped in the Rock-bed, and it was not so highly charged
with saline matter as the water from the * Communis * beds, but the yield was
not great, aboat 1,500 gallons per hour (25,000 gallons per day), ani no material
increase was obtained by going deeper. ) - z

At this stage the well was considered a failure so far as a Middle Lias supply
of water was concerned.  (1906). i

The Local Government Board was then requested to allow the Urban Council
to use the gravel water, and after investigation the request was granted.

Ravensthorpe.
1. In VALLEY about three-quarters mile E.N.E. of CHURCH,

Geol. map 53 N.E. ; One-inch map N.S. 185 ; Six-inch map 37 N. Ww.
Made by Mr. Frank Tomlinson, Engineer. Date, 1907.
Communicated by the Local Government Boarid.

Height above Ordnance Datam, 320 feet.  Rest level of water, 242°7 feet above

Ordoance Datum.
Yield 201,000 gallons per diem.
Thickness.  Depth.
Ft. in. Ft. in.
Made ground ; small, loose, dry material - 4 0 4 0

Valley : :

Pt Black, wet material, with wood and

deposits. gravel (old river-bed) - - - - 9 6 13 6
Clay - . . : - . - a 11 & b
Hard blue rock - - - - - 1 0 B0

H (i8]
7 63
] Gt

- Blackish clay with calcareous grains -
Upper Lias. 1 Hard blue rock with caleareous graina -

Blue cla . . - z
Fine-grained hard blue rock -

= - 8 GG 1
Very hard grey rock with erystalline bands 701
Middle Lias. Hard blue clay - - . i . 8 79

Sandy friable rock - - - - 3 79

Very hard crystalline rock - . - i 81

Dark hard micaceous elay - - - - 9 87

The wells at Ravensthorpe derive their water from the Northampton Sand at

variable but moderate depths.  Of these the following particulars are commu-
nicated by Mr. Beeby Thompson.

2. WELLS at the EASTERN EXD of the VILLAGE are from 14 to 18 feet in
depth, and the water stands 2 or 3 feet in them. (1895.)

3. A WELL on the NorTHERN STREET (road to Guilshborough) was 15
feet to the boltom, and it was said that the water overflowed in wet
weather. Now closed ?

4, A WELL in a GARDEN further down the slope to the north was 8 feet
6 inches deep, including 5 feet of water, and this is said to run dry in
SUMIner.

3. A WELL at the Juxcriox of RoADs, southern entrance to the village,
is about 11 feet deep.

6. CHorLEY Cop.
About five-sixth's mile W. of Ravensthorpe.
At Chorley Cop (Clarke’s Farm) the well is 90 feet deep according to Mr,
Gilbert, well sinker, of West Haddon (1895).
£ 7. TRIAL WELL AT RAVENSTHORPE RESERVOIR.
Communicated by Mr. Beeby Thompson from information supplied by Mr. F.
Tomlinson, and personal observation.
Top 329°3 feet above Ordnance Datum.
Ft. in. Tt in.

[ W e T T e ]
=
[ = e Y L e

1. Red earth, washing down of ironstone - 8 ( 8 0
f 2. Blue clay, few fossils - - - - 62 0 60 O
(3. Cephalopoda-bed. A clay gradually
passing into hard rock, erowdedl
with ammonites, 3 0
_ﬁ Communis Lowest layer a blue rock without
o Bada 4 fossils, 6 inches - - c -
B | 4. Clay, oolitie, full of fossils - - CHRRY
= Band of hard rock similar to Eeplmlu-} 0 4
5 poda-bed above - . - -
. Boftish clay - : - . <. = D8 BBD
; 5. Hard, close-grained rock, no fossils - 1 0
Serpentinns | 6. Very hard clay - - - - - 1 8
7. Very hard grey rock with large am- o 1 :
monites of the faleifer group - } b o3 1
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7. TRIAL WELL AT RAVENSTHORPE RESERVUIR.—conbinued,
Top 3203 feet above Ordnance Datum,

Fl-'+ i-"-! Ftl- i.'l_

! ( 8. Very hard erystalline rock, full of,
fossils not to be identified. May
Rock-bed be rock-bed but I'jllthlllL t.l.'r jdenufy L
poasibly. it - f
l Irregular friable rock cmwhtmg of |
comminated shells, 1 inch - -
9. Hard, grey, micaceons rock, finel }

1 9 69 10

(=]
[ £4]
-]
=
=

]a.:mumtl..: much like fish- 'IJ-(-:(I and
apparently some fish teeth in it -
Forms roof of tunnel for some 200 feet at
north-eastern side.

10. Hard rock, full of fossils, crowded
with Protocardivm fruncaium and 2 0 2 0
containing Ammonites margaritatis

Forms roof of adit where not too much
broken up.
11. Fine hard clay of the adit - - 8 6 80 6
12. Friable rock, practically all |3.|::u-|a|;|1|1—1

Middle Lias,

uted shell for 3 inches above next
and mostly o all the thickness
Foasiliferous rock, much comminnted
shell, numerons well-rounded nod-
ules, almost a conglomerate
Floor of the I[cnduw Thm yields
the wator -
b 13. Dark, fine- gmmﬂd micaceons Lluj - 160 ¢ 9210

Compare with next below.,

5. ExGINE HousE WELL, RAVENSTHORPE RESERVOIR.

(Same as No. 1.)
Ft. in. Ft. in.

1. Made up ground, burnt ballast - - 4 0 4 0
Black material—wood, krawe'!, -:'Lc 9 63 13 6§
Bog matter

gluill c!ln.:, _er? i;usu-llﬁ - _h 1 ] - 45 10 58 5

. ephalopoda- e ard bec w1t.|

C“;E}:“'H numerous ammmonites - } 10

: Blackish clay with oolitie wlmrﬁllons 2
Hard rock with oolitic Luncmtiﬂm - 0

Clay - = 2

Fine gra.maf't 'imnl ]-Iue rmL Hm

Soft clay ‘rE:]_!'ll'ELt-.Illg 'i" ﬂml 8, 1

N to 3 ins, - -

( 8. Hard grey rock, lHt St .

Rock-bed? Beds 7 & 8 form e%untnlh one rock,
e The lower part forms the roof of the

Headine at this end.
9. [ Not recognised at this end of the
10, Hending.

11. Clay of the Heading - E . - B B 70 0

12. Fine friable rock, 3 in. - -

1 9 Bl 3

P kD

63 1

Upper Lias.
e e
==l JF =

Ecrﬁn tinus
ds.

-

8 T0 10

Middle Lias.

Faossiliferons rock with rounded

nodules, &e. - - - -
\ 13. Hard blueclay - - - - - 6 8 88 0

The first well was made some 500 feet from the embankment of the reservoir,
the second one in the engine honse, and the two were connected by a heading.

Yield of water very large at one time, as much as 800,000 gallons per day, but
daeclined to abont 300,000 with exhaustive pumping ﬂurmg excavation of the
long heading eonnecting the two wells.
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Rothersthorpe.

One-inch map N.S. 202 ; Geol. map 53 S.E. ; Six-inch map 51 N.E.

Communicated by Mr. Beeby Thompson, from information supplied by
Mr. F. W. Millner.

Well near to No. 1 Lock, Grand Junetion Canal.
Top about 204 feet above Ordnance Datum.

Ft. in.

Boulder Clay. Soil and clay- - - - - - - 70

ﬁ}laﬂi.afl LE;am . Sapd - - - : . - : g 33 0

ase ol UPPET § Stone, marl and cla = . - . . 7 6
Lias and top ; : : : ¥

P Midlle i | BIISCIAY =l e s L&

458 0

The Stone beds inelude the Fish-bed, Paper-shales, and Marlstone rock-bed.
Water stands 8 feet in the well.

Rushden.

One-inch map N.S. 186 ; Geol. Map 52 N.W. ; Six-inch map 40 5.1V,
1. Trial Well on the BEDFORD IROAD.
Communicated by Mr, W. B. Madin to Mr. Beeby Thompson.
31127 feet above Ordnance Datum. Water-level 21598 above Orndnance

Datum.
Thickness. Depth.
Ft. t.
Boulder Clay Clay with chalk - : . - 18 16
Oxford Clay. E]iLue clay - - - - - - 42 gi
: x ne - . . - - 3
Cornbrash. 5 feet. { Grey rock - T g _ B 06
Great Oolite Clay. Blue clay - - - - 10 7
Grey rock - - - AR 79
Blueeclay - - - - - - 0} Tgi
Great Oclite Limestone, ) §reyTock - - - - - - - 3 i
13 feet. Blue shale - - - - - 0% 85§
Grey-brown rock - - . - 2 87%
Blue-grey rock - - - - - 1% 804
Blue-grey shale (original water level) 44 04
Upper Estnarine Beds. { Blue-grey rock (Estuarine Limestone ¥) 5 89
Colite clay - - - R T 102
Northampton Sand. Blue-gray rock, fissured - - - 3 1056
Upper Lias. Blue clay - - 1113

- - - - B

Headings were driven North and Sonth between the levels 99 and 104 feet.

The following notes were communicated by Mr. R. E. Middleton to Mr.
Whitaker, 180 :—

Foul air said to be met with 61 feet down.

Water was-met with at depths of 95 and 102 feet and appeared to flow
from 5.5.E. Quantity appeared to fluctuate ; thus on September 25th the yield
was reported to be 700 gallons, on September 17th to be 1,100, and on October
Tth to be 550 gallons per hour ; bot some fluctuations may be due to inaceurate
ganging,

N.B.—The shaft (bricked) stands close to infectious hospital, built, however,
after well was made. A. C. G. C.

Rushden is now supplied with water from a reservoir south-east of Sywell,

2. Trial Well and Boring near KNUSTON SPINNEY.
Communicated by Mr. W, Whitaker.
Shaft 58 feet, the rest bored.  About 280 fect above Ordnance Datum.
No Water.
Thickness,

Ft.
Chalky Boulder Clay - - - - . . 104
T e e mixed with sand and cravel ;
Boulder just below 113 feet - . . - - 12
Lias clay - . : - - - - I 1}

117}
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#. Kxvstox HALL.

Ft.
Gireat Oolite Limestone Clay (?) . - - -
Uppiar Ll =SSR W = } L
4. Kxvston Lopak.
Boulder Clay: = heme lad s hn ¥ B0
Great Oolite Limestone - . - - } 80
(if7]

A.C.Q.C.

Stanion,
One-inch map N.5, 171 ; Geol. map 64. ; Six-inch map 17 N.E.
Communicated by Mr. Beeby Thompson,
Well at the extreme north of the village, on the site of the new reservoir.
From information supplied by the workmen and by the Distriet Counneil

Surveyor ; and partly personal observation. Record not very accurately taken.

Top, 307 feet above Ordnance Datum.

Thickness, Depth.
Ft. in. Ft. in.

3 Soil - . - . nie  om 2 0
Drift. Eﬂuhlm‘ ula.g—ﬁcllm'riﬁh S L 5 0 7 0
: 2 imestone roc - : . - 7 ] 14 0
Lm‘a‘:jﬂ::lm l Running sand . - . - o 9
; Sand, red, brown, and light-coloured 5 3 20 0
r g |f Blue clay with -ecarbonaceous } g2 0
Northamp- | -2 “,Il“.'“ki“ﬂ-“i i LIS ST B 2
ot Bels it B rite and red sand 3 8 25 6
25 ft. Gins.? | 3 = | Dark carbonaceons elay 5 0 30 6
i “ | =% | White and red sand - ¢4 0 34 6
1 = Tronstone - - - - - 1l 0 45 @
Upper Lias Clay - - 5 - - 10 O 55 6

Water came from all parts of the Lincolnshire Oolite beds as the well was

deepened ; finally at rate of about 1,500 zallons per day. A much larger amount
came from the Northampton Sand at first, but this source entirely failed after a
time, and the well was abandoned for a new source.

2. A shallow well in the same field, at a lower level, gives water from the sand

beds of the Lincolnshire Oolite ; and a =pring still lower down is from the
same source. These on the western side of the road.

On the eastern (and northern) side of the main road three wells have yielded
water at a alighﬂ%' lower level (2 or 3 feet) than those on the western side,
and a spring supplies the Manor Farm pond at just about the same level.
All ap}m.reul,l_y -lluriw water from the same source—the sand beds at the
basa of the Lineolnshire Oolite,

4. Well near to “ Lord Nelzon ™ Inn.
Top, abont 270 feet above Ondnance Datum.

Ft.

Towatar: =~ == 20 owm coaliledl s 27
Water - - - : . - . - . 1
b

2
Northampton Sand source, within 4 or 5 feet of the top.

5. Mr. Singlehurst's Well a little north of the Church, on opposite side of
road to Church. Top, about 266 feet above Ordnance Datum.

Ft.
To water . - . “ c - = - 16
Water - - - = - - 3 £ & o

18
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Northampton Sand source. North side of a Fault.
(Six-inch map 17 5. E.)
6. Post Office well, a little below Mr. Singlehurst’s. Top, 263 feet above
Ordnance Datum.

Ft.
To water - - . . . - . - g
Water - B [ 5 : : o it e : 61

a5

Northampton Sand source. South side of a Fault.
7. Mr. Carruthers’ well, at bend of road, sonth of the church.
Top, 253 feet above Ordnance Datum.

Ft. in.
| Lower el and le clays & k il
Estuarine - Bed and purple clays &e. to rock - -
Htg;t::;!lgl" L mostly.
L Ir?::lt; 1¢  LRed rock seen in well G dsa t S kRl
PEAGREEN R SRS TR T Y
31 10

8. Mr. Hector's well, beyond the stream, Oakley Road.
Top, about 238 feet above Ordnance Datum.

1rt'+

To water - . - . . . - 15
Water - - . . - . « 8
24

Lincolnshire OQolite source ; therefore must be another * fanlt ” between this
and No. 7.
9. “ Witches Well.” * 0ld Nan Gulpin’s Well.”

A shallow well by side of footpath in lane leading to stream to south of Stanion.
Top, 226 feet above Ordnance Datam.
Very shallow—a few feet only to the water. Northampton Sand source.
10. New Well for Pablic Water Supply, near to STANTON MILL.
Top about 216 feet above Ondnance Datum.

y
=
-

I

Lincolnshire limestone - : !
Northampton sand (not bottomed) - . -

= | S |

This is a remarkable well. It was made within about 30 yards of a spring
yielding 24,000 gallons per day, but itself yields 400,000 gallons per day without,
apparently diminishing the spring near to. [t evidently taps the reservoir of
which the spring is one of the overtlows,

The contact of Linoolnshire Limestone and the Tronstone heds of the North-
ampton Sand, in the valley and towards the Harper brook, ean be observed in
other parts of Stanion ; but this is peculiar since the absent Lower Estuarine
E:t%s 311! thick in the neighbourhood (gf. well No. 1.) The district is mueh

ulted.

Teeton,
One-inch map N.5. 185 ; Geol. map 53 N.E. ; Six-inch map 30 8.3V,
Communicated by Mr, Beeby Thompson.
1. About } mile from TEETON along the GuiLssoroUGH RoAD, east side.
Well. Top about 457 feet above Ordnance Datum.

Ft.
o Boulder clay (a littley - - - . . . .
Northamp- R 16
ot Band.  FEOLTORk Sl St : i
Upper Lias. Blueclay - - - R i . - : N T
274

A boring was made much deeper.
A little water was found at the junction of red rock and blue clay, but gave
out in dry weather. The well was abandoned.
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2. Just beyond Teeton on the CREATON RoAD.

A well to a cottage is said to be 60 feet deep, got on to clay in less than 20
feet, through red sandy beds, but only surface water is collected.

3. Well for General Supply Purposes just beyond Teeton on the CREATON RoAD.

. At a rather lower level than No. 2, but in the same field, a well was made to
intercept a spring flowing away at the farin buildings near,
The Section was :—

North Ft. ie
mﬁ:::ﬁ?to“ } Red sandstone - : : - L : ; T

Mixed: North-

llImpI;E'::Il]:'llvilﬁlM“l Sandy clay—* slush ” passing into blue clay - - 11 3

Upper Lias. R

21 3
_ The chief interest attaching to these wells is that althongh the Northampton
Sand at No. 1 and No. 3 is approximately the same thickness, the surface level

of No. 3 well is 66 feet below that of No. 1. This phenomenon iz doe to
slipping on the hillside.

Tiffield.

One-inch map N.8. 202 ; Geol. map 53 S.E. ; Six-inch map 51 8.E.
Communicated by Mr., Beeby Thompson.

Aronnd Tiffield Reformatory, on the road Blisworth to Toweester, are three
wells deawing their supply of water from the Great Oolite linestone.

1. In the yard of the Reformatory a well is aboat 30 feet deep, and it is said by
the sinker that only limestone was enconntered.

2. A wellin a field on the Eastern zide of the road iz also reported to be 30 foet
deep.

3. A well just at the corner of the road to Tiflield, where the old Toll-gate was,
is said to be 15 feet deep.

Towcester.

One-inch map N.8. 202 ; Geol. map 53 5.E. ; Six-inch map 56 N, W,
Communicated by Mr. Beeby Thompson.

Towcester has had a public water supply for some years, in part from Dockle
Mill spring. The source of water has been some ** Drift ¥ gravels at a fairly high
level rather more than a mile sonth-south-east of the centre of the town, but
various deep wells or borings (probably a dozen) deriving their water from the
Marlstone were also used. The Gravel springs not being adequate, a public
Marlstone supply was installed in 1901

1. FouxtaiNy WELL, HIGH STREET.
Top 200 feet above Ordnance Datam.
Boring through Upper Lias Clay to the Marlstone 103 feet deep. Water
overflows at the surface.
2, Houvse in Hicu STREET, near Town Hall.
Top 200 feet above Ordnance Datum.
Well. Water found precisely as at Fountain Well. Water overflows.

. THE BREWERY.
Top about 282 feet above Ordnance Datum.
Well 22 feet ; boring 81 feet. Total 103 feet. Water overflows in great
quantiby.

A second well and boring was earried to a depth of 50 feet, according to a
communication made by Messis. P. Phipps & Co. to Mr. A. C, G. Cameron in
1508,
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4. WATER WoRKs. 13590
Trial boring, 13 miles 8. W, of the Town, on the Silverstone road.
Communicated to Mr, A. C. G. Cameron by Mr. John Chadwick, of Bletchley.

Top about 303 feet above Ordnance Datum.

Thickness, Depth.
Ft. in. Ft. in.

Dirift. Gravel . : . . 5 8§ 0 85 0

Oy . - = = = = =, 80 880

J “ Bind ” - - - - - - L 0 89 0

Soft cla . . : 2 0 81 0O

pper 88 ¢ Hard R R PR T

Y fee Soft elay = = = el 26 94 0

Hard rm:k - - . - 3 0 097 0

Bind and elay in hedlﬂ - - . 30 0 127 0

0 l]i‘:;il" }"n ery hard stone [a little water] - 3 0 130 0O

| Blue clay - . - - - 136 0 266 0

Muldlla I. Very hard stone in ilukm - - - 3&1 {;} 3233 3
A

Lower ‘; , Blue clay - : - E ? : G { 48 0 { 348 0

Lias., | Sitone - - - - - . - 0 6 M8 6

| Blue clay - - - - - a & 349 0

' Rock [a little ua,mrj - . . . 4 0 353 0

\Blue clay - - - =il - 2 0 35 0

Water was obtained at 126 feet from the surface, which is about3 feet lower
than at Towecester itself, and rose to within 30 fect of the surface, which is not
so high as at Towcester by 6 or 8 feet. The quantity, 5,000 gﬂ.lluus per day,
baing inadequate, the boring was abandoned.

b, ﬁURIHG for PUBLIC WATER SUPPLY (1901).
In field adjacent to the railway, on southern side of the railway and western
side of the main road.
Communicated to Mr. Beeby Thompszon by Mr. J. B. Williams.

Top 2855 feet above Ordnance Datum.
Thickness. Depth.
Ft. in. Ft. in.

Hoil . : 0 6
Recent JI Boulder cla} ! - - 2 0
Deposits. lnu er silt - - - 2 B
River gravel - - - 4 9 9 9
. ilflm:l clay - . - 66 9 76 6
- Commnnis ard rock - - . 8 0
UbDeC | Beds (Buedlax s - - o 98 810
4184 | Serpentinuz ; Hard rock - - . - 1 O
\ 1s. {Elue clay - - - 2 8 84 6
Middle Hard rock with fmfcr- 6 0 M 6
. ‘l{mk with hands of Lla}"l 5
and sand. 118 102 0

Water first found at 78 feet ﬂ in.

Water rises 7 feet above the surface [at rate of 1,200 gallons per hour].
6. Well at ELM LODGE on the Watling Street, E.N.E. of Towcester.
Communicated by Mr, Thompson,

Top about 332 feet above Ordnance Datum.

Sunk 130 feet.

o At 112 feet a rock passed throngh, and rocks 18 feet further.
Punched throungh a rock at about 135 feet (197 feet above Ordnance Datum).
Water stands 30 feet from the top (302 feet above Ordnance Datum). Evidently
a Marlstone supply.
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Upper Heyford.
One-inch map NS, 185 ; Geol. map 53 8.E. ; Six-inch map 44 5.W.
Communicated by Mr. Beeby Thompson.

The wells in Upper Heyford are supplied with water from two or three
sonrces. Some on the road leading to Nether Heyford only about 30 feet deep
ulp_rumr to be supplied (in part at least) by a sand-bed reported 1o be 9 to 10 feet
{ lg.ﬂk. Uﬂlul‘ﬂ rom 40 to 48 feet deep, derive water from one of the hard beds of the
Middle Lias. One reported to be 83 feet deep (found to be 73 feet in 1006) often
fills right up, so that it can be little more than a sump. The Marlstone rock-
bed is not encountered in the village.

1. Well on GLAssTHORPE HILL.

From information communieated by Mr. J. Bond, 1905 and personal
observation,
Top about 347 feet alove Ordnance Datum.

Ft.in.  Ft. in.
Blue clay - . - - = Bl @& 5l 6
[ Cephalopod bed—ipater came from
G:r&l}lmﬂma J I-Ials and rose 201 3 feet ut was } 0 9 a2 o3
eila. ost again bl : - -
Japer : s ree ittt BRGNS
4 5- . ]
e Jlay . - - . - - =/ R 59 3
: Fish bed and Paper Shales - - 0 6 50 9
Transition-bed - - . } el 6 9
. : Rock-bed, with wafer - . -
Middle Lias. Marl i - 3 r B ¥ 2 6 63 3
2, Well at Urrer HEYFORD LODGE.
Section communicated by Mr, Boyes.
Top about 256 feet above Ordnance Datum.
Ft,
Elne rlaE . = : - . - 10
: . Blue rock - g Z : : . 3
.h[lillllﬂ- LI..I.H-. \l\]'“llc uln,}r ! = - 2 B ! 11
Rock yielding water - . - - —
21}

Plenty of water, which rises 17 feet in the well. Obviously from one of the
lower water-bearing beds of the Middle Lias.

Upton.

BErry Woon AsyLum.
One-inch map N.5. 185 ; Geol. map 53 5.E. ; Six-inch map 44 N.E.
Communicated by Mr. Beeby Thompson.

See also Jowrn. of Northampton, Nat, Hist. See. Vol. i., pp. 225 and 289 ; vol.
iil., pp. G and 7, Vol. xi., pp. 93-103,

When it was proposed to Im{ the Berry Wood Estate whereon to build the
projected County Lunatic Asylum, Mr. Samuel Sharp, F.G.5., F.5.A., was
consulted on the possible water supply. There was already (that is previous to
1872) a well on the site, that had been sunk by the owner, Mr. Phillips, to a
depth of106 feet, and yieide:l water from the iconstone beds of the Northampton
Sand. After pumping out and cleaning this well its water was tested by the
Analyst of I;lel"ﬂllutimi of Rivers Commission and found to be perfeetly satizfae-
tory. Subsequently a boring was made from the bottom of this well about 200 ft.,
wenetrating two or three feet into the Marlstone, but no use was made of it (J.

[. Nat. Hist. Soe., Vol. i., p. 289). We will eall this Well and Boring No. L.
For the well only the deseription is the well-sinker's.
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No. 1 Well and Boring, Site of Laundry.
Top about 390 feet above Ordnance Datum.
Well. Ft. Ft.

Boulder Clay ?
ani Eul:l!!:, }Gln;,r - - - . - about 20 20
UpperEstuarine ! "
( Band - . . . el - - i) —_
Sandstone like that in the quarries at New
Northampton | Duston, then blue stone like that found | 4.
Sand ! at the bottom of the ironstone pits but |
59 feot. | of a greasy nature, 30 to 36 feet- . 1065
, juring.
| Bloe greasy stone - . - - . N 104
S TS S R R R L
Markstone rock- | jord yluish stone- - - - - - 3 3@

A drawing of this same well and boring, made by Mr. Lovadt, clevk of the
works, gave—

Ft. Ft.
Well - . - - - . = 108 109
(with water standing 4 feet)
Boring.
Greenrock - - - - - = 4 113
Clay - 2 . . - - - - 178 201
Rock - 5 - - - = = = 2 203

Subsequent works tend to show that the first aceount is the more accnrate,

No. 2 Well. The Engine House Well (sunk 1872),
Top 390 feet above Ordoance Datum.

To basze of ironatone - = - 98 feet,
Total depth - - - - - 1021

It was recommended, by Mr. Sharp, to sink thiz second well about 40 feet from
the old well (No. 1), to comnect the two wells by a heuding, and to drive out
other headings in radiating directions from the new well, but this was not carried
out fully.

H‘sllm-&giuuntrly the old No. 1 Well was filled up and a third well made 273 feet
from the second.

No. 3 Well—isunk 1876).
Top 397 feet above Ondnance Datum.

To basze of ironstone - . - 1056k fent.
Total depth - - - . - 1108

Nos. 2 and 3 were connected by a heading, or rather one of the headings from
this well intercepted one of the headings from No. 2 Well, which raised the total
length of headings to more than 300 feet, and for a time a sunfficient amount of
water was obtained.

From 1888 to 1892 Mr, George Bohn, M. Inst. C.E., of Hall, acted as adviser
to the Asylum authorities on water-supply matters, and ecertain works were ear-

ried out under his direction in 1891, including the deepening of the junction-
heading between the two wells.

No. 4 Well and Boring.

The water-supply from the Northampton Sand temporarily increased by
headings, &e., continued to decrease, and in 1892 another site was selected by
a Water Diviner, and a shaft was sunk to about the junction between the
Northampton Sand and the Upper Lias Clay, but it did not yield any water,
althongh headings were driven in two directions at a depth of 70 feet. A
horing was then made from the bottem of this well to a total depth of 250 feet
{or more) without finding any water whatever.!

1, 8ee “ The Divining Rod, with Critical Remarks on its Use in Northampton-
shire and Neighbourhood * by Beeby Thompeon, PLC.S,, PGS, Journ. Neorth-

amplon. Nod, ?Ii'st._ Soe., Vol, x., p. 105, 180% ; also Proe, Soe. forPsychic Research,
Yol. xiii., 1897,
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No. 4 Well and Boring.-- continued.

When the boring had reached a depth of about 250 feet the writer was called in
(April, 1893) and advised boring to a further depth not exceeding 50 feet, amld
when 281 feet had been reac Imfln. reported that water had iy,sm found I;Jnm_.,
1883), but advised making a new “L—Iiﬂ-" in the dry rather than deepen the exis-
ting one in contention w Ilh Lhe water for a considerable depth.

The account available with regard to this well and boring is as follows :—

Fi.
Bottom of well . . : - . . G *
ilo. of Tronstong 3 4 : = - G
do.  of lining tubes of boring - - - 153
Apparent water-level May J'i'th, 1803 - 170
Rock 6 in. to 8 in. thick - - - 236
do. 2 ft. to 3ft. thick - - . - . 239
do. 2 ft. in, thiek - - . - 951
il:‘-lnl.tn:-m of rock 2 ft. to 3 ft. thick - . - 2813
ALY,

No. 5 Well.®
This well was commenced about 12 yards eastward of Well and Boring I'u:r
in October, 1893, and below is the section.
Top, about 362 feet above Ordnance Datum.
Ft. in. Ft. in.

Glacial Drift.  Clay and gravel with some large boulders - 10 0 10 0
Lower Estu-

arine and Iron- | Red sand and =oft red mnclﬁtﬂllu - - 069 0 69 0
stone Series | Green Oolitic rock - 6 0
of the Grey ironstone with red I]mnla aml ma.n._',r 3 0 78 0
Northampton small phosphatie nodules - s
Sand.
Blm. Clay - - - - - 172 0
Cephalopoda-hed — hard na.lcﬁ.renuu 1 ©
Communis{ shale, oolitic in places
Beds. lf"'lﬂ,y containing many z.nm.ll r_:a.l} 7 9
Upper eareous concretions -
Tiie. & ¢ Cephalopoda- hnd—lmnl nrglllﬂ.cnuu } 0 9
183 feet i limestone - :
Serpen- [/ Clay, rather hard 3 6
tinus Beds, | Fish-bed and paper shales not
{ l:lll;l-lllﬂt-].]l' geparable from each: 2 0 261 0
\ other -
i s Marlstone rock- IJ-e-Immuﬂ.Lly a lmrd
hlélgg:m compact, crystalline limestone, 'I.l]}le' 2 8 263 9
: surface green and pebbly
Ll!‘L_'j.', hard, blue, micaceous - - 9 3 278 0
Hard grey rock, with mucluommumm!} i 17
h’“lillﬂ Ji“-ﬂ.-!"“-"ﬂ. rlL BIIL - -/ e
S tatus Clay and mnl.. mixed—very irregular - 2 0
E Zone, Clay ; grey, and highly micaceons - & 0
Hard mottled rock, green oolitic matrix,
red and brown i.nt.]uﬁ.liul‘l-: also small 1 3 0 284 0
peblles - . - . .
}t;’;z“m}lllny grey, and very micaceous - =i 25 S0 2885 D

Water lirst broke throngh the Fish-bed, but as the well was deepened it
nfﬂmmnl;l}r came snceessively from the three l.'L]i er beds of the Middle Lias, but
the real source was the rock-bed, as was proved by a heading.  The quantity at
first was small, only some 500 or 600 gallons per day, but the pressure great.
A heading 50 fuetloutr between the two upper hard beds of the Middle Lias
increased the yield mrnmlu,ut.l} to 42,000 gallons per day, and the water rises
to within 165 feet } the tnp of the well, B.T.

* For full particulars se¢e “ A Record of Two Wells” by Beeby Thompson,
Journ, Northampton. Nat, Hist, Soe., Vol. xi., p. 93, 1901.
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Walton,

Near Peterborongh.
Ome-ineh map N.S 158 ; Geol. map 64, Six-inch map 8 N.E.
1. Boring made and communieated by Mr. J. E. Noble, Thurlby.
Water-level 2 feet 6 inches from surface.

Yield 18,000 gallons per hour.
Thickness. Depth
Ft. in. Ft 1in

301 P R e T LT N L SR R R
Cornbrash Stone - - : . : : : S| 1] 4 0
Great Oolite : ; -
Clay. } Clay - - . - - - 183 0 17 O
Great Oolite | 1
Limestone | Rock - 3 7 - ; - - - B 8 28 8
Upper Estu- - -
arLle Series } m“}l salet Cu sl e L E e e s 6 68 8
Hard sand - . - - - - - 100 & 66 8
il T e e e e T
S E'_ Black sand (Water bearing) - - - B 6 81 9
Upper Lias ~ Clay . - - - = : - 18 3 1001 O

2. Boring two miles N.W. of Peterborongh, close by side of main line.
Made by Mr. J. E, Noble. 1898,
Communicated by Mr. Henry Preston F.G.5.

Water-lavel, ground level,

Thickness, Depth.
Ft. im. Ft in.

bl bt

Cornbeash | %ﬂim : 3 g ; : 5 i ? 3 'i' :
Great Oolite
Glﬂ‘_lr? }Cla.:,' - - L Fimeepm R - . -13 & 156 0
I L e T R o
- : Blue stone - - . . . - = D & 9 |
Great Oolite : 6 2 7
Limestone l E{:&L SIS (e oo E p g }!'. ﬁ% ﬂ 3
. . Rock - . = s - - -1 2 =9 92
ar -

Ppa.riua. } e o S R Y

- Grey samd - - - e . . - 6 e
Northamp- e DB 2
Rock - - - : z : i - 16 0 %55 @
ton Beds. { Black sand - - = : . - = 5 S ;ﬂ} G
( Clay - - - - - = =79 9 160 9
H.mrk . - - s . E -1 3 162 0
Clay - - - - - . - = gl s a0
Clay and stone - - - - - - 12 11 215 1
Cla, s . - . - - 82 0 237 1
LONERECZEN <= S0 WSttt b, C b E8 B9 1
CIRE e Ay o i S RN iy g o]
g;}t . - . - . - - - 0 0 242 10

il = £ = = = - - = 3 o,
Liassic Beds ¢ Rm?]:: . = . . . - : . :; :g :3!13 :.:
] Clay - . - - . . - - 0 £ %50 §
]Enc]-: - = . - : - 0 6 200 2
Oigy. < =, = 19 11 280 |
'El'l-m:k - . 0 8 280 7
Nay - - - 4 3 284 10
Rock - . 0 & 285 1
Clay - - . . . . - 3 0 288
Rock - - - - - - - - 1 0 283 1
I S SRt [
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Warkton,

Cinquefoil Lodge, near Kettering.
One-inch map N.8. 171 ; Geol. map 52 N.W. Six-inch map 25 8. E.
Communicated by Mr. T. Henne!l per Mr., Whitaker. 1856

Yield, no water, Well abanidoned.
Thickneas,
}‘1
Gireat _n.ml %
Inferior } Limestone rock [ete.] - il QIR e 77

Oolite Series
Upper Lias. DBrown clay 19
96
Wappenham,
One-inch map N.5. 202, ; Geol. map 53 8.E. ; Six-inch map 55 8.E.
Communicated to Mr. Beeby Thompson by Mr. W. Smart, of Denton.  1907.
Well on high ground 8.E. of village.

Ft: . Fr. in.
Soil : 2 : - - - . 9 i
A Girave - - - - . - B ] 24 ]
Glacial Chalky clay - - - - = St 2 ©
Upper i Dark tough clay - - - 8 8
Eztnarine Yellow clay - - 1 ] 4 0
15 ft. ! Limestone rock - : : 5 [ 44 i
MNorthampton | White sand - 4 i
Sun:{l Sandstone . . T (i
7 ft. 6 in. i Black sand - . - . St | ] 52 i
Blue clay - - - - - 13 0 191 0

Upper Lins, {poocly - -

The blue Lias clay increased in hardness to a depth of 191 feet. One stone of
bottom rock was removed but not got out of well, the water rising rapidly to a
height of 60 feet.

Weedon.

One-inch map N.S. 185 ; Geol. map 53 S.E. ; Six-inch map 43 8. E.
Communieated by Mr. Beeby Thompson.

Weedon is mostly supplied with water from comparatively shallow wells in
the Middle Lias, but there are numerous springs about on the hill sides which
are also used.

On Weedon Hill to the south of Upper Weedon are numerous Northampton
Sand springs, and at Weedon Hill Farm, on the top of the hill, at 500 feet above
Ordnance Datum is & well in which the water, from the Northampton Sand,
stands about 16 feet from the surface.

Weekley.
One-inch map N.S. 171 ; Geol. map 52 ; Six-inch map 25 5. W,
Communicated by Mr. T. Hennell to Mr. Whitaker.
1. Trial Well nearly half-a-mile 5.5.W. of Charch. Date 1872,
See alan De Rance, Kep. Brit. Asgoe. for 1878, p. 36
Yields a small supply of water.

Thickness,
Ft.
Northampton :;:a':'? 7 § ; X il f 3 S ]:
Beds, et " T 3 S - - - . .
Rock - - - - . = 3 ; : . 10

Upper Lias, Clay at 29 feet, 29
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2, BurTox LATIMER WATERWORKS. Well 5.W, oF WEEKLEY. 1886,
Top about 249 feet above Orndnance Datum,
Yields a large supply of water, about 100,000 gallons per day.

Thickness.
Ft.
: Stiff elay . * - 2 - : : :
" “';'“'3 { Cliy wibhabialles> = ©ooooumd 081 . A% } 44
Vorthampton oz 3 : : : : ;
Sand. I Hard rock : 5 18
Clay at G2 feet. 02

Formerly belonging to the Kettering Urban District Council, recently made
over to the Kettering Rural Dhistrict Couneil for the water-supply of Burton
Latimer.

3. Trial boring WEEKLEY HALL WooD. 1884,

Thickness,
Ft.
Northampton [Sand - . . . . . - - : = 18
Beds. Hard Rock - : ; : - : : - a2
Upper Lias,  Clay at 40 feet. 40

Wellingborough.

One-ineh map N.S, 186 ; Geol. map 52 N, W, ; Six-inch map 39 N. E.

Supplied from two wells, and reservoir with storage capacity of 650,000
eallons,

1. East ExD Irox Wonrks.

Well sunk 380 feet. No rock (except elay stones) were met with, bat blue

clay was present all the way.
2. MipLAND RAILWAY STATION.

At 150 feet the Middle Lias rock-bed was struck, plenty of water,

d. Trial holes in Brsn Crosg, for the Wellingborongh Doand of Health,
Oetober, 1870,
Commanicated by Mr. Edward Sharman, Sarveyor.

Thickness. Depth.
Ft. in. Ft in.

No. 1.
(Soil - - . - - 1 3 1 3
Loam - . : = LIERE 32 ¢
l}llay anid al;nue - - - - - 3 9 7T 3
. ORI . - - - - g LLs 9 0
Eﬁgj&;ﬁﬁ::"’] Quicksand - - 5 6 14 6
me' Clay (in part hlat‘k Ihe Iu'u.q.r |-urt
Estuarine | o, %80dy) - ERRLES
Tl R O
hm%‘;ﬂptm’ Hund and loam - - . . -4 0 HO0
: Ironstone - - = b Dl -85 0
Quoicksani - - - 3 0 8 0
Soft stone - . - . . - 3 0 41 0
) \ Hard stone . = . . -3 D 43 0
Upper Lias. Blueelay - - - . - - 2 0 45 O
No. 2. 50 yards from above, 10} feet lower in elevation.
Hoil = - - - - - 1 i 1 L]
F;Bepe:::-:lﬂt:,ﬂ "‘:aml and loam - e L 2 0 3 0
Ljpper %Int clay over hl-ml-. clay 3 7 3
s e ite sand and loam - 3 l: i
i L]

Rl zand with s.ﬂ.mlsl:m]c
Hc-rtén;mpt-ﬂn White sandstone -
2 {nicksand
Upper Lias. Blue clay - -

10563 L

] 1 Qulckﬂ&“{l -

(R R |
=
—_——

==
BEES
=
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No. 3. 50 yards from No. 2, and 22} foet lower than

No. L.
Thickness, Depth.
Ft. ins. Ft. ins.
Superficial Boil - . . ’ ¥ . - 1 3 1 3
Dieposits, Peaty soil, &e. - - S A hh o T |
Upper Lias. Blue clay - - - s it - 13 0 285 0

4. BUSHFIELDS WATERWORKS WELL. No. 1.

Communicated by Mr. Beeby Thompson, incorporating recent information by

Mr. E. Y. Harrison, Engineer and Surveyor to the Wellinghorongh Urban
District Conneil.

Following the borings (in Bush Close) a well was made in 1870, but was never
very satisfactory owing to the great gquantity of sand ennﬂt..-mt.l'ig' entering Lo

block it ; consequently a second well was made in 1876, about 60 feet from the
first one.

5. BusufFIELDS WELL No. 2.
Section by Mr. Harrison.

Top 268-7 feet above Onlnance Datnm.

Ft.
Brash - - - - e
Upper

Ehilflﬁﬂt}, .}Hlue clay = T i 7 x z = . - 10}

Northamp- 1.
ton Deds. Rock - 13
Upper Lias, Bluae clay . - - . . . . - ]
3‘.'_-'.

The * rock " inclnded a little white sand.

Yield of water 16,000 to 21,000 gallons per hour, :lapm:gliui; upon previons
character of the weather. Pumping from 10 to 14 hours will Jower the water
about 6 feet, and this is less variable than the yield of water.

These waterworks are on a slope like those at Hardwick, and the wells and
some 8 or 9 borings show that the upper beds are exceedingly variable in char-
acter, being quite different within a few yards, owing to slipping.

The water from Hardwick is pumped to DBushfields, where both waters are
softened, a hardness of 38° being reduced to 13° ]:y' lime. The softened water is
then pumped into a service reservoir to the N.W. of Wellingborough.

6. Rep WELL,
About 1 mile N.W. of the centre of Wellinghorongh.
Source approximately 237 feet above Ordnance Datum.

This one-time noted well, which Charles I. and his Queen came on purpose to
drink of in 1628 and 1637, is actually a spring running from the Northampton
Sand, which nsed to deposit a red sediment on the vegetation in the conrse it
took after emergence from the groumdl. There is little doubt that the water
was essentially a swamp water, as any such water will, as a rule, dissolve iron
out of the Northampton Sand. -

The main portion of the spring nsed to supply the mill-head of the Corn Mill
near Viearage Farm, and the remainder flowed over a weir into the adjacent
hrook,

There are two tanks at the spring head, and aJdine .of pipes conveys water
from them to a ]mmpiug station situated close to the old, disused Corn Mill,
whenee it is delivered to Messrs, Dulley’s Brewery in Wellinghorongh, Tt is
not strietly correct to say that Messrs. Dulley use the Red Well water, for as
Mr. Dulley recently explained to the writer, there are two tanks at the spring
head because there are two springs—one coming from the north called the
White Well water, and this they use, whereas the one flowing from the south is
the real Red Well water, and this they don't use. Of course both can and did
flow to the Mill head, :
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Werrington,
One-ineh map N.S. 158 ; Geol. map 64 ; Six- inch map 3 S.W,
1, Boring for GREAT NORTHERN RAILWAY.
Water rose 20 feet above surface,
Top 31 feet above Ordnance Datum.
Made and communicated by Mesars, Le Grand and Suteliff. ~ Oet., 1898,

Yield 500,000 gallons per diem.
' I Thickness. Depth,
Fi. in. Ft. in.

A i o IR SR

"o j’IIIm k clay aml Iﬂw stmuw. - . - 15
Oxford Clay | Clay and shale - - : . 24 0 390
Cornbrash.  Rock- - - . - - . . i 0 46 0
hm{t!}hg?hm }Elay and stones (septaria)- S e - 14 0 60 0
Great Roek- - - - . - . - 2 0 62 i
Uolite Hard clay- - - e WY - . 0 6 63 0
Limestone. | Rock- - . . . - . - 7 0 7 00
-Clay - . - . - - - - 3 0 i 0
Upper | Rock- - - e | R S
Estuarine | Clay and stones {a.epta.rm] . . : 20 0 ‘:'Ii (1]
Series, | Roeck- - . - - - L O 95 0
L Clay and stones {ﬂ-{‘lltur"LTLEt} 9 6 14 6
Lineolnshire 4, Shale - . : i , 27 6 132 0

Limestone, [ .
2. Boring by the side of Railway (G.N. K. Pumping Station).
Made by Mr. J. E. Noble, Tharlby, near Bourne.
Communieated by Mr. Henry Preston, F.G.5.
Water level overflows,
Yield 18,000 gallons per hour. !
Thickness. Depth.
Ft. in. Ft. in.

Clay and ;..rm*el - - - . - 4 0 4 0
l:"‘]_“'l’ = . = . 17 & a1 5
Oxford Clay | Rock- = : . : = . 2 0 2% 5
and | Hard sand- - - ¥ - y 08B 2311
Kellaways | Rock - . - - 1 & 25 8
Rock. 11’:1‘@\' sanil - - : 511 31 7
Clay - . : - T 11 1 I
C urnli_}m?h Rock - - . . 77 47 1
Great Colite l y ; 2 = : : ; : i 2
Clay. Clay - 13 1 60 2
Great i Rock - . - - - - - - 10 9 70 11
Oolite Clay - - - - - : . . 210 73 9
]n{ue&tune. ]Hn-c-.l:- . . - - : . ; 2.0 "6
I pper " : ’ _ - : ¢ :
LL““;“'IM a}.ﬂlar.jr - - a0 4 06 1
incolnshire o
R L - - 310 13211

3. By side of Railway ((. N. R.)} Pumping Station.
Made by Mr. J. E. Noble, Thurlby, near Bourne.
Communicated by Mr. Henry Preston, F.G.5.
Surface 31 feet above Ordnance Datum.  Water overflows.

The hﬂrm rs Nos. 2 and 3 are 12 feet apart and together do not inerease the
yield above that from one boring,

Ft. in. Ft in.

ford and Kel FU e e e ol S

Oxford an laways : GhE e g ‘
Bilfaas ]-Emwms:h and bluish clay - - 356 0 9 0

Cornbrash - - Sandy stone - - 850 4 0
Great Oolite Clay, Soft clay with f.'lmrt_', ] mulu]l:ﬂ- - 8 0 63 0

Great Oolite Limestone | it €1 roek - =0l SHER

At = - . = : - 4 0 73 0

ot s btune - . . . - L 0 4 0

Upper Estnarine Clay. Clay and il 3 . 91 0 105 0
. ) fop o R a

LineolnalniruLime:;tmm.{ }]fr{:]‘(:;fo';’: k [“f“'m i ”_ le‘] . og :I i-lia i:

L3RG, L2
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4. Boring made and communicated by Mr. J, E. Noble, of Thurlby, B t
Mr. A. J. Jukes-Browne. Six-inch :lnﬂpHNJ't't 4 ey e g

A fine flow of water was obtained from the lower part of the limestone, the
water rising 20 feet above the surface of the ground and the overflow yielding
2,500 gallons per hour,

Thickness, Depth.
Ft. in, Ft. in.

Oxford Clay - - - Clay - . . . - . - 77 0 77 0
Corobragh - - - Roek- - - . . . . 9710 84 10
Great Oolite Clay - Clay- - - . .. agf = M0 94 10
Great Oolite Limestone Rock- - . - - - - 10 38 10 1

i ; ) Clay - . . - - . = B 313 T
Upper Estuarine Series. 1 Rock . - . - - = A 114 7

i ) Clay - - - . . . - M0 134 7
Lincolnshire limestone-  Rock- . - - . - - 5411 159 'I;i

West Haddon,

One-inch map N.5. 185 ; Geol. map 53 N.E, ; Bix-inch map 29 5.E.
Communicated by Mr, Beeby Thompson.

1. WEesT HADDON LODGE. (On a slope.)

Acmnling; to Mr. Gilbert, well-sinker (1895), the well was 18 feet deep, with
2 or 3 feet of water [from Northampton Sand. |

2 TorgINGTON FARM.

Well 81 feet deep (another report 92 feet), 5% feet to the water,
Fonud no bottom to the clay 200 feet down.

3. DArker's Home FIELD.

Top of the hill near to the village, in a field 100 yards to the E. of road, an old
well 60 feet deep.

West Haddon stands on the Northampton sand, and like the above wells, de-
rives water from that source. Well-sinkers say they never get to the clay.
They stop as =oon as they reach the * running sand,” a soft loose sand which
:I'l'_lll:i with the water, and breaks in for § feet around if any attempt is made to

15
%ﬁ'e'ﬂa in village near to church about 15 feet deep. In other parts they range
up to 30 feet.

4. Mr. IxceeY's FiELD, } mile towards Winwick, Well 55 feet deep.

5. GuiLseorovGH RoAn, } mile from West Haddon, Well at cottage 54 feet
deep including 5 feet of water,

Weston Favell,

One-inch map N.8. 185 ; Geol. map 52 N.W, ; Six-inch map 43 N.W,
Weston FaveLL Housg, just beyond the second milestone from Northampton
along the Kettering Road.
Communicated by Mr. Beeby Thompson.

Several openings were made around the site of the house in 1901, some yield-
ing Great Uolite limestone, others not, althongh at approximately the same
level. Two will illustrate the conditions sufliciently.

1. CoxTRACTOR'S WELL, STARLE YARD.
Particulars in part by Mr. Green, Contractor.

F#. in.
. Yellowish clay - - - . - . 1
Drift ? { Limestone gravel - - . - T | A
Variegated elay - Sl R

Upper | Estuarine [ Hard blue-hearted rock, gomewhat
Estuar- { Limestone softer and more shaly top and + 4 0

ine. bottom. Waler- . . .
l\ Greenish elay, with wood - s <10 0

o 9
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WESTON FAVELL.

2. Deepr WELL.

Made by Mr. Green, Contractor. Thickness.

Ft. in.
Soil and variegated elays and marls, yellow,
reen and blue, much rm:uad up wll,h
unestone gravel pockets -
I:msﬂlferuus limestone

(a) Moderately havd, flaky, grey, some-
what nrrl.,lllmmua-ymhl:. a Im;le water.

3 feet 6 inches - -

(#) Very hard limastone mLL l'l:}:!lll!'l:l].
blasting. l fuﬂt- 4 inches -

Shale an

(er) ]_[uj,h y fossiliferons ,gm:,r H]mlt,

2 feet -

(b hmmsh LIa.y mth Pl&ﬂtr ma.rl-:mg;;

6 feet 6 inches - {
(¢) Dark purple clu,_v,r with plEl.I'ltH 3 fcf-
Variegated c{n}l‘, red and green, mostly red.

Full of little tubes [prevmualy Mulllﬁll h}

lrla.nt stems?) -

This encloses a qutllln,t- ]lahl ironstone 0 6
band,a ferruginous sandstone, a.hnUI:"’ inches
thick more or less anlmg plm,c
Plants in this also -

Soft, fine-grained, smnev.hal; nr-rll!w_m‘:uua}

4 10

=
[ £

sandstone, light grey and red, with vertical
plant markings - - -
Clear sharp junction.

Dark purple sandstone, soft, fine-grained,
somewhat arglllaceous, about 1 foot 3|
inches, passing irregularly into a yellowish
and 1"11:![-'13,." sand or soft sandstone “lth(

g 9

vertical plants, 5 feet 6 inches - -

Yellow and lll'plﬂ shale—looks alat. in
character, hugtl} actually breaks as easily in 0 &
a vertical as in a horizontal direction- -

- Soft purplish-white sandstone with plants.

() 1T rt—earbonacecns makter)
horizontally bedded in thin layers, mostl | 1 8§
horizontal l'El.Illlf}'lll'lT carbonaceons I:]:lma

(#) Lower part—abundant plant Jnarka
vertical and horizontal, but mostly vertical

Sandstone.

(@) A coarser, purer and whiter sand-
stone than 8. I'ewer [:Ia,nl; remains. 1 foot
G inches -

(&) Light aa.mi:;tolm ver;f iu]l n[ G G
interbedded carbonaceous matter. 3 fuct
6 inches -

(c) Hl,Ei]{ﬂy ca.rhmmceouﬂ u-mul:_atmm, .'a,l
maost bla 1 foot Ginches - -

Black earbonaceous Lla.jr—jleltled a ]lLLe} 1 6
water - = -
Sandstone, mr\c&d wlllt.l: u.m] red, mth BOME
actnal ironstone and a little mglli,acemw
matter, passing into more lmtm}genmuﬂi red
sandstone below - -
Variegated lmnstmle—vury mulmr The
ironstone yellow, deep reh or black. ‘
Radiating crystals of whlt.e carbonate of
lime common. Other portions lmklllgllkt 0 7
pure Hematite. About one foot thick in
places, but only oceurring :|,r| lmt.clmﬁ, not
continuous - .
Bed, somewhat shaly Eﬂ.ndatﬂ)‘ll!} few
fossils in layers, but none to be ul«:}utlilﬁl
Lower part a zofter red and yellow sand-
stone with vertical plants - y Ay -

=
= 4

165

Depth.
Ft. in.
a9 8
14 4
25 10
2 4
20 a6
36 2
38 9
38 5
44 11
4G 5
od O
54 0
66 &
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2, Deer WELL—conYinued.
Thickness [h.plh.
Ft. in. Ft in
14, Limestone, suberystalline (some oolitie) ex-
cessively hard, bluish grey and brown ult.hl "0 62 8
masses of Aragonite ; also C-umh anid uLhu’ s
marine fossils .'
15, Oolitie rock about as Iu].nl as ‘-Iu 14.
() Hard white oolitic rock 2 ft. 0in, ¥ 1
(fi) Good red oolitic rock with nomerons |
casts of shells in iron-ore.  Ironstone QEJ’

=]
L=
e

2 B
the district 7 ft. 8 in.
(e) t:rf:em::h grey oolitic rock, 3 ft. 0 in,
16. Limestone, a hard, grey orjfrst.a.llme or sub-
crystalline rock, slightly oolitie, passing
down into red or creen oolitic rock with
mueh coral and a few other fossils - -
The base is a greenish coarse-grained © 12 8 78
(Fragmentary) and sube rystalline h_m-alhfer
ons bed, which represents the usnal june-
tion bed between the U ppﬂr Liaz n.mf the
Inferior Oolite - - - :

pper Lias 17. Blue clay, micaceous and fossiliferons - 8 0 86 0

Series.of the Northampton

Sand, 22 ff. 4 in.

~ Ironstone

Water from the basement beds of the Northampton Sand stands some 6 feet
above the Clay.

Whiston.

One-inch map N.8. 186 ; Geol. map 52 ; Six-inch map 46 5. W.
WELL near to the REcrory, WHISTON,
B. Thompson, Jowrn, Northants. Naf. Hist. See., Vol. xii., p. 60.

Made in 1896 on the advice of a Diviner. About 18 feet deep in the North-
ampton Sand and a few feet into t!.:a. Lias Clay.
No Walter.

Whittlebury.
Geol. map 45 N.E. ; One-inch map New Series 202 ; Six-inch map 60 N.W.
Made by Mesars Izler & Co., for W. Cooper, Eaq. Date 1903,
Sunk 6 feet, the rest bored.
Iest level of water 66 feet below suriace.

Yield about 3,000 zallons in ten hours, when at depth of 150 feet—water from
Great Oolite Limestone,

Thickness. Depth.

Ft. t.

/ Clay - T SR S T T 2

. Clay and ﬂmlu - . . - 3 ]
[}unh]m:Llﬂ}',, Mottled lia.;,, stones m{l ﬂmta - = = 1% 17
amd * Great Clay - 3 : - : 16 a4
Oolite Clay P - ) ) ) i X 14 47
Clay - - - - 20 67

" Layer of rock and L]H.-_'!.-' = | el 6 73

(! £ litu | Rock - = = = = a9 52
'!r'.:"“ "L Rock with ]n,}'er of clu}!r S e i fi 88
dmestone. 1 Clay - 5 i 3 : } 7 a5

\ Rock - - - . - . - - 11 106

Tpper Estu- [ Rock and ulan;,.r - - - . - - 3 100
arineSeries | Roeck - oo fy msn s ol maile - 3 112
aml North- { Rock and Lln}" . - - 3 115
ampton Clay - - - : - 15 133
Beds l Clay and rock - 4 133



WHITTLEBURY. 167

Thickness, .UIJ‘L![-]I.
i

o
¢ Clay - - - - - - - - 3 i
GIP.}J,: and rock - - - - - . 4 176
Clay - - - . : - - - 36 212
Clayendrock - - - - - - 2 214
Hﬂﬂ‘ii - - . - - . - - 1 215
Rock and clay - . . - 4 219
Rock : - - . : 4 923
Rock and clay b 228
Upper Lias | Clay - - i 254
:lrurpmlmh[_','ﬂ Rock and clay 8 242
Middle Lias | Clay - : - 5 247
Clay and rock - 27 274
Clay - - . 29 B0
Clay and rock - . - . - 3 308
Clay - - . - . . . . 1 S04
Clay and rock - - . - . - 7 16
Blue clay - . - . - - 40 350
Rock - . - . : . . - 4 a6l
\ Clay - - - . s - 11 a7l

The above grouping is given approximately. The samples seen were pounded
and afforded no definite evidence from rocks or fossils ; below the depth of 137
feet the specimens were all of blue clays and limestone.—H, B. W,

Wilby.
One-inch map N.S. 186 ; Geol. map 52 N. W, ; Six-inch map 39 5. W,

Communicated by My, Beeby Thompson.

At the village of Wilby three possible sonrces of water exist in the Great
Oolite limestone, the Upper Estuarine limestone, and the Northampton Sand.
Until recently water was obtained from all three sources by means of wells and
superficial freely-running springs : from the Great Oolite limestone very little,
from the Estuarine limestoue mostly, and the Northampton Sand a little, but
there is now a public w&tar-aup;:ly. the water being derived from the North-
ampton Sand by means of a well tapping a permanent spring which runs into
the old brickyard on the Northampton road.

O de.s:;em[!in&: the road from Mears Ashby into Wilby one may observe the
limestone quarries on the top, below which the wells diminish in depth although
reaching to just about the same Ordnance Datum level, and towards the bottom
of the hill oceurs a roadside spring, also av about the same Ordnance Datum
level, which has been very largely used. Thus :—

1. Rectory well, reported to be 50 feet deep.
2, Mr. Johnson's well, 30 feet deep.
3. Well in orchard near Mr, Johnson's well, 30 feet deep.

4. Mr. Corrie’s spring by roadside.
The bottom levels of all the above indicate an Upper Estuarine limestone
source of water.

3. A well made near to Mr. Corries spring is reporled to be 28 feet deep
and to have yielded water at that depth.

This is probably correct, as 28 feet would be about the proper depth to reach
the base of the Northampton Band at that place (sce section of Willy Water-
works well to follow).

WATERWORKS WELL (No. 1). 1901,

Situation N, of the village of Wilby, second field from Wellingborough and
Northampton road, near old brickworks.

Communicated by Mr, Beeby Thompson from information partly supplied ly
the workmen and partly by Mr. G. ¥. Bearn, of Wellingborough, and partly
from personal observation.

Thickness. Depth,

] y I't. in.  It. in,

l]:ﬁ;?;}g& }Hoilmul “rammely ” rock - - . . 4 0 4 ¢
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WATERWORKS WELL (No, 1) 1901 —continued.
Thickness. Depth.

Ft. in. Ft. in.
AYellowish elay - . . - - - J 0
Blue clay, light and dark - S SR
| White marl - - = - : : 2 0
| Yariegated clay, blue and green - 2 0
- Dark carbonaceous clay, soft 2 0
Upper Yellowish elay - . : . . - 2 0
Estnarine. | Dirt-bed. yellowish and raddy staf - - 3 0 20 0
Ruddy fossiliferous limestone (Estnarine) 5 , o9
Nlimestone) in large blocks, yielding water} 0
| Light-coloured clay, full of oysters. Pen- 2 0
earth. }
! “Dark blue clay - - 30 27 0
kh;:}:r.irm. }‘L‘i'him sands, ete. - - A . : 6 9 33 9
Nm;;;'i‘::ilrl]m“}Imuﬁtmm beds - - - - . - 1L 0 44 9
Upper Lias, Blueelay - - - - . : - 710 8 7

The thickness and character of the last three beds has been estimated from
sections near. Total depth measured.

Souree of water the Upper Estnarine limestone, None whatever from the
Northampton Sand, in fact the depth of water is only that of the clay sump, all
water In excess rans away. This well was nltimately abandoned.

7. WATERWORKS WELL (No. 2). 1903
Adjacent to the brickyard, north-east of Wilby village.
Communicated by Mr. Beeby Thompson.
This well picks up a spring that used to run largely to waste through the
brickyard.

Ft. in.

Northampton | White sands, Lower Estuarine Beds) : 13 7
Sand. Ironstone beds. :

Upper Lias,. Blueclay - - e e 16 5

30 0

Wollaston.

Une-inch map N.S. 186 ; Geol. map 52 8. W, ; Six-inch map 46 N.E.
Communicated by Mr. Beeby Thompson.

At the present time Wollaston is supplied with water by means of wells
almost entirely, thongh some springs are used to a small extent. The ground
level within the village varies by just about 100 feet, and since three or even
four sources of water have been tapped, it follows that the depths of the wells
are very variable, 6 feet to 58 feet are the limits that have been observed in
depths of wells, The three main sources of water are :—The Great Oolite lime-
stone, the Upper Estuarine limestone or its stratigraphical equivalent, and the
Northampton Sand.  In addition it appears that a marl bed in the midst of the
Great Oolite limestone holds up water sufficiently to furnish a supply to some
welle, The average distance of ﬂ.m'u:l between the Great Oolite limestone (base)
source of water and the Upper Estuarine source is 12 feet and between the latter
and the Northampton Sand source 24 feet, but whilst the highest and lowest of
these three remain pretty constantly 36 feet, the intermediate one seems to vary
irregularly.

A selection of the wells is given below with such information abont them as
was procurable.

1. SouTH END OF VILLAGE.
To the Upper Estuarine limestone - - - 6 feet.
Wiakar: = 0 A e R e e R
2, WESTERN Roap, SouTH EXD oF VILLAGE.
Mr. Luey's Well. 35 feet deep, about 5 feet of water, from Northampton

Hamnil.
“ Marquis of Granby * public-house well. 6 feet deep, about 2 feet of water,

from Northampton Sand. ; :
At a little lower level than the last, a spring discharges on the slope from the

Northampton Sand.
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3. Easterx Hoap, NORTHERN SIDE, SoUTH EXD 0F VILLAGE.

Me, Brown's Well, and another near to.

Ft.
Gireat Oolite limestone - : . - 18
LI.I&}l - . - - - - 3
a1
Another well near the above—(probable section).
Ft.
Great Oolite - Limestone . . . - 261
Clay - - S 1
Upper Estuarine. Ui,'stre:r bed - - . - 317
Clay A o . - - 41
42
Sonth side of road.
Gireat Oolite - Limestone - - . - 20
Upper Estuarine  Clay - . - . =,
27
4. East 0F THE MAIN BTREET, SOUTHERN EXD.
Well. : Ft.
Great Oolite - Limestone - . 193
Upper Estuarine  Blue clay with oysters - - 62
25
Well in coal-yard. Ft.
Great Oolite - Limestone - - - - 1
Upper Estuarine Blue clay with oysters - - 7
21}

Another well near to alove.
Depth between 50 feet and GO fect.

Coal sand said to have been found at about 45 feel down (a carbonaceons Lower
Estuarine bed, no doubt).
Water evidently derived from Northampton Sand.

5. FURTHER EASTWARD OF THE MAIN STREET.
Well to new houses. 18599,
l“l#
Great Oolite - Limestone - . . - . - 19
Upper Estnarine  Dark coloured carbonaceons clay - - 6

25

Other wells near, but a little further eastward, 60 feet deep—inuch water,
obwiously Northampton Sand source.

A little further north and east of the last described.
Well. About Ft.

/ Marl and limestone - 2 7

, Solid limestone- . . . 5

Great Oolite 1 Marl = : : : ] 6

L Limestone - - - 5

Marl - . - . 4

Upper Estuarine Clay - - - - G
33

Water stood 7 feet 6 inches in the well.

This section is ]{arti{.:ularly interesting as ;iiring F"”'J“ifli' a rmnfrluta section
of the Great Oolite limestone group, in which the position of the somewhat
impervious intermediate marl i= shown.
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Well quite near to the last deseribul.

Ft.

Great Oolite - Marl anil limestone as above - 27

Upper Estuarine Clay - - - - 10

Lower Estuarine and { —— 7 £ " a1
[ronstone Beds ¥ Shale near bottom -

as

No doubt a Nnrtlmm]:!ﬁu Sand water-supply, but singularly less water than
in the last deseribed well,

It seemed more difficult to obtain reasonably reliable particulars of old wells
in the northern part of Wollaston, but they are doubtless of a similar nature to

those described.
Woodford.

(Near Thrapston. )
One-inch map N.S. 186 ; Geol. map 52 N.W, ; Six-inch map 33 N.W.
Woonrorp Housg.
Communicated by Mr. Beeby Thompson.
From information given by Mr, J. T. Blackwell, of Kettering, and Mr. Sharp.
Top of Boring 275 feet above Ordnance Datum.

Approximate,
| e
- : o frown elay with cha - - 10 10
Upper Boulder Clay. Darker blue clay with chalk - - 95 35
1 ! ir
Mid-Glacial Sands, il Il e
Great Dolite Limestone. {!hﬂ:':ieh;g‘:?:; at:_me 3 11.}} 57
Upper Estuarine. Variable clays - - . - 33 L1
Lower 5t ¥ ! it : 5 :
=) Estuarine. }L""“h !
Northampton : Red Ironstone - L T
Beds. Ironstone | py.. ironstone, mth waker b M4
ashio N (G R : 2 112
Upper Lias. Blue clay - . . . - 30 142

Yield of water about 17,000 gallons per day.

Woodford Halse.
One-inch map N.8. 202 ; Geol. map. 53 5.E. ; Six-inch map 50 5.,

Some trial borings made on Wooprorp Hivt, E. of Woodford Halse, for the
Woodford Halse Water Company.
Communieated by Mr. Beeby Thompson from information supplied by Mr. J. B.

Williams, of Daventry, 193,

The seven borings are given below in the order of their relative heights aliove

Ordnance Datum,
Borings Nos. 4 and 7. Height 58357 above Urdnance Datum.

Ft. in
Hoil - . - - . - - - 1L D
Yellow clay - - . - . -3 0
Yellow clay amd Ilmmtum - - - % 0
(water stands about mtdwﬂy }
White limestone - . . . - 4 D
(wder af bage.)
Yellow clay or Marl - . - . -3 0
Blue clay . - - .10 0
Blue elay and hmr:.ul.ulln_. Iul# . - < 17
Limestone . - . - - T 0
Rock . - : - . - - SR I |
Rock . . . - . - - = 1 3
Yeallow limestone - . - SRR
L] (1]

Upper Estnarine. Blue elay with black lmrkm!..u
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" s, i i i i iven ; i : be on or
No satisfactory interpretation of this section ean be given ; 1L iy be on
close to one of the Faults, as there seems to bea repetition of beds (Great

Oolite limestone, ete.) ; = i
In the same field as this 'I.ml'in%: W&lel"i.'.-t said to ““hoil up along a particnlar
line after heavy rain which may be the line of the ** fanlt

Boring No. 1. Height 564-53 above Ordnance Datum.

Ft-
Soil . - - : - - . - 2
?rl::nlmtmm and sand - - - - . 32}
Northampton | Ironstone pieces - - - - - - i
Ham%. Ironstone and sand : - . = - )
Dirty sand - - - - - . - 0]
Upper Lias. Blue elay - - - - - - - 4
a4

Water found 24 fect down, and rose a little over 6 feet when tapped. :
The Northampton Sand here no doubt ineludes the Lower Estuarine biezels
usnally white sand.

Boring No. 3. Height 54818 above Ordnance Datum.

I't.
=il : : - . - . ; : o
N“rél:;:rl'm“ }5m11:lstmm e Tt o 5
: Yellow elay - : - - - . : 3
Upper Lias ¥ {ma olay ¥ : i : : ; 5 3 16
26
Boring No. 6. Height 546:70 above Ordnance Datnm.
Ft.
Soil - - 2 - = o
Northampton | Lower Estuarine  Black hog : y 7
Beds, Ironstone beds.  Sand and Irenstone 28
{Uncertain) - . - 1
Upper Lias. Blue clay - - . - 104
48}
Water found at 9 feet, rose 5} feet.
Boring No, 2. Height 54098 alove Ovdnance Datum.
"t
Soil - . . - : - - : 2
Northampton Sand Sandstone o TN R S 5
Upper Lias. Blue clay - - - bl e x| ares]
24
Boring No, 5. Height 5346 above Orpdnance Datum,
Ft.
moil - - - - - >
Northampton Beds. Black bog - - : 6
Boggy clay - : : CL AP : 7
Upper Lias. Clay - - - . = : 3 . 1
Blue clay - - E h 2 I
40

The Black bog referred to in two of the borings consisted of fine ferruginons
sand mixed with much vegetable matter. The organic acids produced by the
decomposition of this vegetable matter dissolved the iron, and after a heavy fall
of rain this solution of iron percolated into the wells supfpl ring Woodford with
water, causing an inky taste, very considerable deposit of the hydrated peroxide
in the reservoir and rervice pipes, and in the water drawn from the latter. On
the advice of Mr. Beeby Thompson the water running into the particular lmi
which gave trouble was diverted, the bog was largely dug out and the materia
[:a.lci.uwlﬁ, and numerous deep drains were put in, and apparently the defect i=
completely remedied.
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Wothorpe,

One-inch map N.8. 157 ; Geol. map 64 ; Six-inch map 12 8. W,
Marquis of Exeter’s Estate.

Section of bore-hole at Wothorpe, for supply of Stamford, Wothorpe, and
Wittering.

About 150 feet above Ordnance Datwm,

Communieated by Mr, H. Sykes, 66, Bankside, London, 30th September, 1896,
Thi;-.ll':nms.u. Uﬂlrt-ll.
: Ft.

E.
Maile gronmd - - ; _ g 81
Clay - - - - - - . Ly 117
Upper Lias, | Rock - - - - . 2 : 3 120
Blue clay - - . o TS 1 124
Ironstone rock - 2 k> 1 4 8 ] 132
Clay and stones - : - . . - 104 236
Ironstone rock - rlhad A 9 298
Clay and stones . SRS A K 243
Limestone rock - - - - 1 244
Hard dry clay and atmn:ﬂ S : 7 251
{:]lmesm‘;i'mlmltl-,l-: . . : 2 = 1 25
iyl ay and shells 1 253
M::Illzlll" :i:irm&um&m tr-:ml: 2 355
o ay and stones i 961
Lower Lias. it ool . e
Clay 8 270)
Very hard rock 5 275
L‘!,a} and stones 5 ()
Grey marble rmk 11 201
Clay and shells 11 a2
L]{u{!k i- - - 2 S04
Clay - - - G 310
: H.B.W.
Yardley Hastings.

One-inch map N.S. 203 ; Geol. map 52 8.W. ; Six-inch map 53 N.W.

Communieated by Mr. Beeby Thompson from information supplied by Mr. W.
Smart, and personal observation.

1. Park Road Cottages,
Thickness, Depth.
Ft. in. Ft in.

Soil . . . . . - 1.3
Boulder Clay * Clay . : : - - - 12 0 18 3

Great Oolite: fRock - = 2 S o i 0
Limestone. \Hardmarl - - - - . 10 0 29 3

5 LT 8 0

? Upper Strong blue |m|~. 6

= = ] = = }
Estuarine. {]l.-rd!-l.}'lne marl . - - - 4 0 45 0

Water rises 10 feet ; quantity about 350 gallons per hour.
2, Roundhay Farm (about 1 mile E.8.E. of Yardley Hastings),
Well. Top, about 358 feet above Ordnance Datum,
Water at 118 feet.
Sinee typical Cornbrash, purple clay, and Great Oolite limestone were found ;
obviously the water came from the latter.

3. New House, nearly opposite the Lodges to Castle Ashby. W. of Yardley
Hastings.

Well. Top, about 290 feet above Ondnance Datum.

Fi,

Boulder Soil - - : : . . - : : 1
Clay. Chalky clay . - - . 12
Yellow she Iv rock in Llun alahs {Pendle} . N i

Great . Yellowish marl or soft limestone - - 4
Oalite Blue limestone, with numerons Trigonias, nut l}leEd } 19
Limostone, waler. e

& |
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ANALYSES OF WATERS,
BEDFORDSHIRE.

——

Mineral springs of a saline chalybeate nature, some of which have in old
times, been regarded as Holy Wells and utilized for medieinal purposes,
have been noted to oceur at the following localities ' :—

Bromham, near Wells Lane, :
Clapham, north of the Bedford Waterworks,
Cranfield, probably at Hartwell Farm.
Flitwick.

Hail Weston.

Holeot (or Holentt).

Holwell, formerly a Holy Well,
Milton Ernest.

Oakley.

Pertenhall, Chadwell,

Rilsoe, Wrest Gardens.

Stevington, Haly Well.

Turvey, St. Mary’s Well,

At Turvey (Dove House Close) a spring of a “ petrifying ¥ nature ocenrs,

From information given by Dr. C. E. Prior to Mr. Cameron, analyses
of waters from shallow wells in the valley gravel near Bedford show (where
uncontaminated) from about 36 to 52 grains of zolid matter per gallon,

A considerable amount of chloride of sodinm has been met with in well-
waters nqmrently derived from the Kellaways Beds, in wells sunk through
Oxford Clay at Kempston, Wootton, Stanton, Lower Shelton, and Marston
Moretaine. “The solid ingredients in some of these wells as recorded by Dr.
C. E. Prior, amount to from 188 to 250 grains per gallon.® The water may
be in part derived from the Ouse drainage area through the valley gravels,

Ampthill.

1. JoiNT Isoratiox HospITAL Supply.
From Gipsy Lane Spring in Lower Greensand (see p. 30).
Communiecated by the Local Government Board.
By Sir Thomas Stevenson, M.D., F.R.C.P., F.L.C. 19,

"\;t'nlt.&r free from odour, and when viewed in bulk colourless and very slightly
turbiad. i

Results in grains per gallon.

Total solid matter - - . - E E 1568
Loss on ignition - - - . = : - 2 @5
Ammonia - - - - - - . - - R
Albuminoid or organic ammonia - - : . 0003
Combined chlorine - 2 ; % : I p 105
Equal to common salt- - s - : ; 173
Nitrogen as nitrates - - - - - s : 035
Nitrites - - - - < . = 5 : None.
Oxygen required to oxidise the organic matter - - 0037
Hardness. DE"E"TEES.
Temporary . : = e - : 2 q-
Permanent .- . o g : e s : 50
Total 88

Chemical analysis shows this to be a good water of very moderate hardness,
and of high organie purity.
The turbidity was due to mineral matter.

! See notes by A. C. G, Cameron in R. C. Hope's Holy Wells n;f-]?:nﬁTn;u:l_, 1803,

Pt dpe ;

‘fiieport. on Bedfordshire Well-waters, 1888 ; See also A, J. J ukes-Browne,
Midland Naturalist, vol. xiv. 1801, p. 205, and Geol. Mayg. 1889, p. 360,
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2. SPRIXG, just SOUTH OF WORKHOUSE.

By Mr. Alfred Ashhy.
g Results in parts per 100,000,
Free ammonia - . . - - - : : 'ﬂ(ill.-':
Albuminoid ammonia - . . AW
Chlorine : 2 - . = z . 10
Nitrous acud- : . - . : 5 TR L]
Nitrie acid - . - - . . . 1032
Phosphoric acid - . . . . trace
Total solids - . . - 3938
Oxyzen absorbad fmm ler:na.u;., u.na.be}iu 15 hours - 0123
at 807 A T - U330

Haridness. 1 h-;_-;rum-e.
1.“.1[31 = = - - & - - - - ]il ab
Permnanent - . = - - : . = 15 ,-,
Temporary - . - . - - - 15

3. Tur Fips

By Dr. B, Dyer.

Communicated by Mr. A. C. G, Cameron,

]{E-mlta-c in grains per gallon.

Total dissolved matter - -

Loss on burning re-tdue . . - . .
Free ammonia - . -

(irganic ammonin -

Chlorine in ehlorides = chlnru[e -4mhmn 5 9‘-1
Nitrogen as nitrates = nitrie acid 812 - .
Oxygen absorbed in 15 minutes - . .

Aspley Guise.

Bircumoon.

R
asiui
RLLH
gL
3460
2-11
0z

Source, Well, 43 feet and boring 200 feet in Lower Greensamd,

Yield 10,000 gallons per hour.
By &Rir T. Stevenson.

Commnnicated by the Local Government Board.
]tﬂﬁnlu in gmma per gallon.

Totul solid matier - . - - 840
Loz=s om ignition . . - . 1-40
Ammonia - : : - IR
Albuminoid ammonia - . pmr R R 00035
Combined chlorine - - - - - - 1:14
Equal to common salt - - . - . 188
Iron in solation - . . . . - .llmur-ct nil
Nitrogen as nitrates - 10
Nitrites TG
Oxygen required tn oxidise the organic . matter 0027

Hardness, Derraps,
Temporary - . - : . - - - 158
Permanent - - - . - . . - 10

28

The action of the water on lead was found to be almost nil.

There is no donhe

this is a water of excellent quality, and in addition has the virtue of being ex-

eaedingly soft.
Barton-in-the-Clay.

Leet Wood, § mile 5. E. of Church,

Sprive from Totternhoe Stone in BagTon HiLLs,

Wy Mr. W, Chattaway, F.LLC  is804.

Result in Grains per gallon,

Total golid matter -
of which Organie mn.tter {mluh liz) formu]
Mineral matter - - =
Chlorine - -

Hardness - .

2540

78

172

= 13
Degrees,

14-0r
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Spring from Totrernhoe Stone in BARTON HiLLs—eontinwed.
In parts per million.

: ; (i

Nitrogen as ammoniacal salts - - . - - 0032
i Albuminaid ammonia . - . - nm:ﬂz

- Nitrates - - - . - . - 8230

No trace of lead or other injarions metal.

Bedford.
1. From SEevick RESERVOIR AT WATERWORKS.
Communieated by Mr, A. C. G. Cameron.

Apothecaries’ Hall, Blackiriars,
London,

.e".iu"ll 1st, 1598,

lie|‘mrt. upon a sample of water received from Mr. John Lund on the 22nd

Mareh.
The sample was dated 21st March, 1898,

On analysis the sample gave the following results :—

Physical Characters.
Colour (appearance of a column 2 feet in length) Very Satisfactory.

Taste - - = - . - Very Satisfactory.
Smell - . - - . - - - - Very Batisfactory.
. Analytical Characters.
Grains per gallon

Total solids - - - - - - k . 50°8
Fixed solids - - . , z ; 2 46°1
Volatile solids - . - - - . - - - 44
Chlorine - - - - = - A e e e T
Equivalent to Sodinm Chloride- - - . - 29

Degrrees.
Total hardness - - - - - - . - - 205
Temporary hardness. - - - - < : - 188
Permanent hardness - - - - - : - - 07

Each degree of hardness is equivalent to the hardness produced by one grain of
chalk per gallon,

Nitrogen (expressed as parts per million).

As free sinmonia - . . . . . - - Trace only.
As albumineid ammonia - . - . - - - 043

As nitrates - - - - - . - . - Trace only.
As nitrites - - . - . . - Absent.
Oxygen absorbed in 4 hours - . . . - - 029
Oxygen absorbed in 15 minutes - - - . - 0415
Phosphates - . . - - - - - - Absent.
Poisonons metals - - - - . : - Absent.

In addition to the foregoing analysis, I have submitted the sample to a very
thorough bacteriological examination. The results thus obtained are extremely
satisfactory. The entire number of micro-organisms was only 170 per eubie
centimetre, but by most approved methods of examination I have been unable
to find any organisms of a suspicions character. Particular attention was paid
to such organisms as would indicate contamination by ordinary sewage, It
none of these could be diseovered. Taking into consideration the whole of
these lignres I am of opinion that this water is extremely satisfactory ; indeed
the only figure obtained on the sample which would indicate the least suspicion
is that of Nitrogen existing as Albuminoid Ammonia, but in my opinion this is
fully accounted for by the possible introduction of traces of vegetable matter on
its way to the service reservoir, or possibly in the reservoir itself.

Wu, CHATTAWAY, F.LC.,
Chemist to the Society of Apothecaries,
From the Bedfordshive Standard, April 2015k, 1598,
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2. Analysis of water from HEADING at BEDFORD WATERWORKS, hy Mr, .J.
KKear Colwell, May, 1903, From report by Major Tulloch.
In parts per 106,000
Oxygen abzorbed in one hour . - - - . 423

Albuminoid ammonia - - g 5 : - : 014
Nitrogen as nitrates . - . . s R e o R ne
Haridness,

Temporary - - : - s .
Permanent - . x : : : : : - 1186
Tutal - - &on

3. RiveEr (UsE AT BEDFORD WATERWORKS,

Analysis communieated by Prof, J. Attfiell to Mr. Cameron. 1886,
CGirains per gallon.
Total solid matter, dried at 248° F. . - - - 2900
Ammoniacal matter, yielding 10 per eent. of mlrnrnpn} 004
(equal to Ammonia per million)
Albuminoid organic matter, ylehlnun 10 ]:m cent. of) .-
nitrogen [eqtl&l to ammonia per million 0-12) - -f !
Nitrites - - = none.
Nitrates mntmmn" 17 por f‘ﬂlll.- nf mtro;:en [ naI to
erains of rllbrm.-'en per gallon, traces) - . : } traces.
Chilorides, containing 60 per cent. of Chlorine :mpm.] I;.u 2.8
grains of chlovine per gallon, 1-7) - - =i,

Hardness, reckoned as chalk grains or * degrees” re-| 100
moved by ebullition - . . : . -f

Unaflected by El:ulhtlun - - . . - 45
Total hardness - . - - : - 145
Lead or Copper . : - - = - - - none.

# The water from the Ouse at Dedford contains just those caleareons, saline
and organic substances which rain wonld naturally dissolve from the eultivated
goil characteristic of the part of the county throngh which that river lows. Tha
water is somewhat hard, though only about half the hardness of the water
pumped from the :mh;m ent Oolitic Limestone. The saline substances are of no
moment. The organic matter is not in excessive proportion, especially con-
sidering that the sample analysed has not been subjected to any process of
filtration. On the “huf‘c the water compares favourably with other river-waters
which, after due filtration, are used for drinking and other purposes by town

populations,™
4. BepronD BREWERY, LURKE STREET.
Communieated by Mr. F, C. Fuller to Mr. Cameron, 1806,
By Mr. John Heron, F.1.C,, F.C.5,

Analysis of new well water, 1896,

Hardness before boiling - - - - - . . 850 degrees.
Hardness after boiling - 2 . T =
1 degree equals 1 grain of Carbonate ﬂi Lime per gallon.

LGirains per zallon,

Free sinmonin - - - - - i - ¢ - 0001
Albuminoid ammonia - - - : L E L e o008
Oxygen absorbed i in 1 home - . . . - - - 0077
il do. in 3 hours - . ; : . : . 0088
Nitrogen as nitrates and nitrites - . - - ; 1-466
equals nitric ac 1:1 . - . SR - . 24100

Chlorine . - . : - 2 E I
Sulphurie anhy n'Eru]e . : i - : 3 : . 831'77
Carbonie anhydride o et SRR R 1
Lime - - - - . . - : ; : DGR4
Magnesia 2 ; - . . : : : . . 393
Potassium - - - . . - : . : . B2
Sodinm - - 155
Oxides of iron and nlumlmmn - . . . g . Tione.

Silien - . - . : : ® ' J 19
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4, BeprorD BREWERY, LURKE STREET.——confinued.

The mineral constituents are probably combined as follows :—

Sulphate of lime - = | - . - 4070 Grains per gallon.
Sulphate of magnesia - . - - - 969 " "
Carbonate of lime - : - - . - 21-57 5 n
Sulphate of potassium - - . - 2:49 i 4
Nitrate of potassinm - - - . - 337 A it
Chloride of sodinm - . . . . - 8§02 " o

i
0

10-89 . 2

Clhiloride of potassinm - - :
: : - J . : . 198 i

Silica -

Total mineral matters - . - . - 0459

Biggleswade.
Source.  Trial borehole, 2 miles 8.E. of Bigeleswade. 174 feet deep.
(See p. 39).
By Sir Thomnas Stevenson, M. D., F.R.C.P. 1904
Communicated by the Loeal Government Board.

Water free from odonr, and when viewed in bulk, colourless and slightly
turbid : it is quickly clarified by subsidence. The sample was stated by Mr.
G, . Deacon, to have been taken on December 30th, 1903, whilst the well was
being pumpul.f at the rate of about 750,000 gallons a day.

Results in grains per gallon. Parts per 100,000

Total solids- . - . : - 2660 35400
Lo=s om ignition - . - . - 168 2-40
Combined Chlorine . . - 1409 156
Equal to common salt - - - 180 2:57
Nitrogen as nitrates - - - - traces iraces
Nitrites - - . - - - none T
Iron in solution - . : - - Nid {2
Iron in suspension . - - - 0506 08
Total iron - - : . 07 -1
Ammonia - - . - . . D085 021
Albuminoid Ammonin . . - D025 00306
Oxygen absorbed 024 04
Hardness— INegrees, Degrees,
Temporary - - - - 1G4 234
Permanent - - - . 20 2-9
Total - - . . - 154 263

These results show that the water is an excellent one, not unduly =aline, or

hard, and most of the hardness due to caleium carbonate removable by boiling
It is of a high degree of purity.

Clophill,
Trisn BORING FOR AMPTHILL.

Communieated by the Loeal Government Board.

1. Boring 107 feet through Lower Greensand (under a few feet of surface drift)
to Oxford Clay.

A. By Sir Thos. Stevenson, M.D., F.R.C.P., F.1.C., 1901,

: Results in graing per sallon.
Total solid matlter - - . Fﬂﬁ‘ﬁﬂ[ s

Loss on ignition - - - : . . - . 1-12
Ammonia - - . . . - . - = 00105
Albuminoid or Organic Ammonia - - - - 00015
Combined chlorine - - . - - . T

Eqnal to eommon salt - - - £ - 2408
Witrogen as nitrates - - . - - - = D02
Nitrites - - - . - - ; - = none
Oxygen required to oxidise organic matier - - 0013

10563,

M
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1. Boring 107 feet throngh Lower Greensand (under a few feet of smface drift)
to Oxford Clay.—eontinued.

Hardness. Degrees,
Temporary - - - - . . - - 156
Permanent - : - - . - = - 35
190

The sample was faintly opalescent from the presence in suspension of a trace
of earthy matter, due no donbt to recent operations at 1the well, and of a
tempurary character. This water is of excellent quality. It is of no excessive
hardness, amd the greater part of the hardness is removable by boiling. The iron
pruﬁl:'!nz is quite inconsiderable, and no injurious metallic compounds are

wesent.
I The water is of a very high degree of organic purity, and analysis reveals no
trace of pollution.

This water will form an excellent pure public supply, well-fitted for drinking
and all other domestic purposes.

B. By Dr. . ¥. Frankland, 1901.
Itesnlts in parts per 100,000,

Taotal solid matters - s . 3756
Ovganic carbon - - . . - - - : 054
Organic nitrogen - - - - . - E . 014
.I."l-l'l'll]'lﬂ“iﬂ- - = - - - > . - _ 014
Nitrogen as nitrates and nitrites S EUE R,
Total combined nitrogen - . - . - - {25
Chlorine - - - . . L - - . 24
Hardness. Degrees,
TEMpOORIY = = = = = o= =l
FPermanent - . - - - - . - - 109

§ A il : e

“ The water althongh opalescent is palatable and of a very high degree of
organic purity. Like many Greensand waters, it contains an npprecmFle pro-
sortion of ammonia but is practically free from nitrates. It is a ‘ hard® water,
mt the hardness is mostly of the * temporary’ kind and could be reduced to
about one-thind of its present amount by softening with lime. 1 have tried the
softening on a small scale and find that it also entirely removes the opalescence
which does not disappear without treatment. After snftﬂmnf.,thm water would be
of most excellent quality not only for drinking but for all domestie purposes.”

2. Bource.

Boring 122 feet in Lower Greensand. Water-level 26 feet below surface, fell
to 55 feet from surface during test pumping, regaining its original level in 42
hours, Yield 693,384 gallons in 6 days’ pumping, or 115,564 gallons per day.

By Sir Thomas Stevenson, M.D., F. H.C.P., F.I.C., 1904,
Communicated by the Local Government Doard.
Results in grains per gallon.
1 0

Colonr - = - - - - - None Tone,
Odour . . - . - - . " ®
In suspension :— 3
Total solid matter - . - . 4705 5440
Oxide of iron - E - . - = 03h -3l
In solution :— s 5
Total solid matter - E % - - 33-60 668
Losing on igmtion - . . - - 280 :'i_'ﬂll
Combined chlorine - . . . - -1+81 2 ‘iH
Equal to common salt - - = 248 303
Nitrowen as nitrates - . - . B 111 0005
Mitrites - a - : . : - none _none
Oxide of iron - = . - - minnte trace minute trace
Ammonia - - - . = . C R 1 l]l'[ll]?r
Albumineid or organic ammonia - = D02 -z

(xygen required to oxidise the {:rgl.nit.'.} 0019 0021
' matter
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2, Source. --continued.

Hardness (Clark’s scale). Dﬂgrccs.@
Temporary . - - - - .19 1870
Permanent - - : - . - B0 70

Total - - . " : . 955 25+0)

Both these waters are rather hard Greensand waters ; but about three-fourths
of the hardness is removable by boiling. Their organic purity is very high and
chemical analysis reveals no trace of pollution. Tt will be noted that the
second water differs from the first in respect of chlorides only. As to iron in
the first sample it is impossible to state that the iron present in the sediment
had been deposited from solution in the water, seeing that a large quantity of
earthy matter was in suspengion. The small ferroginons deposit from the second
sample had appirently been in part 1le]lju.~iil;ml from solution in the water; but
this ferruginous deposit was very small. In both samples practically no iron
remained in solution, and the water was, when freed from suspended matter, of
good quality—pure and hard.

Eaton Bray.
Fublic Well in Market Square.
Report and analysis by Dr. J, C. Thresh.
Co nmunicated by the Local Government Board.
tesults
in grains per gallon, Parts per 10040900,
61 87

Chlorine - - - - - -
Expressed as Chloride of Sedium - 1005 143
Nitrogen expressed as Nitcic Acid - 46 GG
MHO o= mg - Bl 283
Nidrates - - - - . - nil. nil.
Hardnpess. Degrees, Degrees.
Temporary - - - - . - 110 157
Permanent - s < - . - 170 -
Total - - - - - 28490 —
Lead, Zine, Iron - . : . - mil. nil.
Free Ammonia - z & : : UMD (0K
Organic Ammonia - - - - N2 | RUTR
Oxygen absorbed at 80° F. in 4 hours - V16 024

; "[:Im E:lwmicnl examination of this water is quite satisfactory. There are no
indications of pollution, and the hardaess is not excessive. The bacteriological
examination is equally satisfactory.
Eaton Socon,
Analysis communicated by Dr. J. C. Thresh.
1. Well in gravel, 12 feet deep, near River Ouse.
Resnlts in grains per gallon.

Chlorine in chlorides : . - . B!
Nitrogen in nitrates . - - - - . R
Permanent hardness - - . - - . - 43
Temporary hardness - A Al 1 = = = 175

s illi
Free ammmaonia - - - - - - - . Lr—ta lf}l"ﬂr:;“l]m“'
Organic ammonia - - - - . - - - 003

2. Well about 12 feet deep in River gravel.
About } mile helow 1.
Resultsin grains per gallon.

Chlorine in chlorides - - - - il S T
Nitrogen in nitrates - - . : - 10
Permanent hardness - : : . - - - 80
Temporary hardness : . . - 11-8
) ] Parts per million.
Free ammonia - - . . . - - 0’10
Organic ammonia - - . : . 007
Oxygen absorbed (4 hours, 80° F.) - - . . . a5
10563,

ME2
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Flitwick.
By Mr. William Johnstone, The Analyst, Vol. xii., No. 133, pp. 90-93.
This ferrnginons water issues from a peaty deposit on Flitwick Moor, in a
valley eut through the Lower Greensand to the Oxford Clay.

Results in parts per 1,000, Grains per Imp. gallon.
. 5004

(NH,),0 - - - - cll4d
CaO - - - - . . 0840 4°480
Mgy - . - - - - 0511 3577
Fe,0, - =~ =« - - < 19019 85484
ALOS « et o gl S TR0 303
LB T M e B R Tl R R T 5625
Mu(h - . B - - . 004 (M8
LEETRL - - - . - D024 165
Na - - . - - 0211 1477
Cl - - . - - - DE40 2:380
S0, . . - - - - 17328 121-206
s5i0, - . - - - - B304 16-206
Organic matter - - - . 12753 89-271
47624 333368
Constituents in Combination,
Parts per 1,006, Girains per Imp. gallon.
OV, B0y e e T gy Yo-g0s)
Cas0, . . - - - 15525 10-8675
Mg=0, - - - - - 15340 10-7380
Fe 350, - - - . - 1:02138 1344066
Al 350, - - . . - D470 10200
Cusi, - - - . - 01508 1-0556
Mn=0, - - - - - D09 2003
K50, - - . - 00527 3800
NaCl - . L - 05520 38640
Iron Apocrenic - . . CO L LL L 07 -3
Iron Crenic - - - - 26840 18-T880
5i0, - - - - - - 23280 16. 2060
Urganic matier - - - - 25730 18-0110
HTH21T 333-3519
Total by direct estimation at 140°C.  4:8000 336000
Specific gravity at 15-5°C, 1-0041.

Note by Mr. Jukes-Browne : —

The valley of the Flit at this locality is ent down through the Lower Green-
sand to the Oxford Clay, but the valley floor is occupied by a wide spread of
gravel covered by a rich allovial so0il which ineludez a considerable area of
crumbly ferruginous peat. It is through this peat that the water wells up and
it evidently derives some of its dissolved ingredients from the peat, though the
iron may in the first instance have come from the sands of the Lower Greensand.
The water is, of course, derived from those sands, and ig thrown out by the under-
lying Oxford [or Ampthill] Clay.

Where the water runs in open channels it deposiis a tufaceons looking deposit
of bog-iron ore, but where the water runs into coverad tronghs and is preserved
for use, the iron is held in solution, In 1885 mmuch of it was running to waste,
but it has sinea been taken up, Lottled, and =old as Flitwick Water.

AJIEB.
Kempston.
1. MEeapow Fanwm, 3} miles 8.W. of Kempston Church.
Grains per gallon.
Total zolid residae - - - . D20-55
Oxidisable organic matter - . 118
Nitric acid - - . . - None.
Chlorine - - - = £ - 94-38=15552 chloride of sodinm
Free ammonia- - - - - L U]
Albnminoid ammonian - - - KR

This water is simply an impossible one to contemplate using as a regular
supply, either for drinking or general domestic nse. The amount of salt is
T ER

Hanover Square, W, J. AUG. YOELCKER.
June T, 1898,
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2  KemrstTox BURY.
For Mr. W. 5. H. Harter.
Water from Gravel.

Communicated by Mr. Cameron.
Grains per gallon,
Total solid residue - - - . . - - BZ88
Containing :—

Oxidisable organic matter - - - - 202
Chlorine - L ; : : . 2 - 290
Equal to ehloride of sodinm- . - - 380
Nitrie acid as nitrates- - - - - - ‘10
The water also contained :—

Free ammonia - - - . - - - - None.
Albamineid ammonia - - - - . . . 075
Hardness according to Clark’s scale - - - - G2°

The water was turbid, as it would naturally be expected in a newly sunk
well. The total solid residue, which consisted very largely of sulphate of lime
with magnesia, is g0 considerable, and renders the water so excessively haid,
that it is unfit for domestic uses, such as cooking, ete., and not suitable for
dietetic purposes,

Hanover Square, W. J. Auc. VOELCKER.
Jan. 14, 1891,

Leighton Buzzard.

Source. Well in Lower Greensand : Well 40 ft. and borehole 160 £t =200 ft.
Communicated by the Loeal Government Board.
IN.B.—The District Couneil have zsinee undertaken works.)
By Prof. John Attheld, Oct., 1897,

The appended analytical data show that these samples of water are remark-
ably free I;r'mn contamination by organic (animal or vegetable) matter and from
excessive proportions of inorganie (mineral) substances. They contain a
perfectly harmless trace of iron, which soon settles. While settling, the water
18 unsightly ; on the other hand, the iron affords a guarantee against organie
impurity. I should prize such water as a town supply, but more especially if
the iron could be deposited by exposure in reservoirs or otherwise before delivery
to consumers.

tesults in grains per gallon.

Total suspended solid matter, dried at 250 F.- . - Traces,

Total dissolved solid matter, dried at 250 F, - i - 205
Ammoniacal matter, yielding 10 per eent. of nitrogen

{equal to ammonia per million, *150) - - . 00
Albuminoid organic matter, yielding 10 per cent. of

. nitrogen (equal to ammonia per million, 070) . g1l

Nitrites - - . . . - - - - None.
Nitrates, containing 17 per eent, of nitrogen (equal to

grains of mtrogen per allon, ‘04) - - . - G
Chlorides, eontaining 60 per cent. of chlovine (equal to

grains of chlorine per gallon, 1°15) - =1 SiEtiasrm el
Hardness, reckoned as ehalk-grains or degrees : —

Removed by ebullition - . . - - - 110

Unaffected by ebullition - . - - - - 30

Total hardness - - - . . - - - 140
Lead or copper - - - - - = - - None.
Physical Examination, a faint brownish tinge - - {Iron.)
Oxygen absorbed in 3 hours (by iron) - - . . = -4

Water taken at 26, Hockliffe Street. October 5th, 1897,
Re=ults in grains per gallon.

Total suspended solid matter, dried ot 250 F, traces,
Total dissolved solid matter, dried at 250 I, - = 195
Ammoniacal matter, yielding 10 per cent. of nitrogen

(equal to ammonia per million "016) - - - 01

Allumineid organie matter, yvielding 10 per cent of
nitrogen (equal to ammonia per million -036) : )2
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Water taken at 26, Hockliffe Street, October 5th, 1897 —eonfinued.

Results in grains per galion.
Nitrates, containing 17 per cent. of nitrogen (equal to

erains of mngﬁn. pur ga]hm {H] F . - - 28
Nitrites - . - None.
Chlorides, toutmmng ﬂ'lJ per sent. of chlorine i_cqun.l

to grains of chlorine per gallon 1-2) - -
Hardness, reckoned as chalk gnulm or dagrm, rsmm-mi.

by ebullition - - S 90

Unaffected by l.:l.rulll.tmn R e . 40
Total lmnhmss - . . . - - 150
Lead or copper - - - nomne,

Physical examination, a fmn'r.- brownizh tru:gL - - {won)
Oxygen absorbed in three hours (by iron) - - . IR
Other analyses of Well-water from Leighton Buzzard and neighbourhood,
were printed in E,.W. Lewis’ “ Lectures on the Geology of Leighton Buzzard,”
1879, p. 81.
Luton.
1. Source. Deep wells in ehalk for WATER COMPANY.
By Mr. Arthur E. Ekins, F.1.C., February, 1901.
Iesults in grains per gallon.
Total solid matters - - - ks, . 230

Chlorine . : 2 . - - - : 5 1-1
Free ammonia . - . . . . . . NI
Albuminoid u.mmnnin . . - . - . . 00008
Nitrites - . . - . x = None
Oxygen absorbed in 15 minutes - . W 0015

This water is clear and bright, and possesses an a':lsrumuljr high degree of

organic purity, and is of excel ont, quality for dietetic purposes,

2. PupLic SUPPLY.
Communiecated by Dr. J. C. Thresh,
Well near Crescent Hoad, Luton, ]%n,mmd level + 372+4 feet above Ordnance
tum.
Water level when at rest 35-7 feet below ground surface.

Well sunk 52 feet, bored to 340 feet, all in chalk.

Hes‘u]ta in parts per 100,000,

Caleium earbonate - - - . - E - 903
Caleium sulphate - - - i D S e
Caleinm nitrate - - - - : : ; - 41
Caleinm chloride . - . - ; - - - 05
Magnesinm chloride - - . = : 2 : : i
Sodium ehloride - . . - . . 5 : .55
Biliea, eto. - - - - - - . - - 163
Total solida - - - . - : - 300
Hardness. Degrees.
Permanent - . - . - s - . T
Temporary 17 AN T S O - )
Parts per million.
Free ammonia - - : ! . g 000
Organic ammeonia - - . 2 A 001
Oxygen absorbed in 4 lmurs at Sﬂ“ 1‘ T 007

3. Private well near CHAPEL STREET.
Communicated by Dr, J. C. Thresh,
Water level 50 feet from surface. Section—chalk eapped with sand and gravel.
Rusultﬁ- in parts per 100,000,

Caleium carbonate - - e - . 987
Caleium snlphate - - - i e e ]
Caleinm nitrate - . - . - - . - 129
Macnesinm chloride . - . £ . - - 135
Hu:iqum chloride - - . - . - o . 4B
Bilica, ete. . - - - - : z . 216
Total solids - . . - - - . B2
Hardness. Degrees.
Permanent . = . . : - 5 3 . ]e

Temporary . 4 . . : 2 . - 164
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3. Private well near CHAPEL STREET.—continued.
Paris per million.
1]

Free ammonia - = - - - - . . . N
Organic ammonia - . . g : : : : (W)
Oxygen absorbed - . : - . - ! : 007

Marston Moretaine,

From the well in the yard at CHURCH END BOARD SCHOOL.

Analysis by Mr. G. Squire, about 1886, for Messys. Adams & Co., Sanitary
Engineers, Little (ueen Street, Westminster.

Total solid matter per gallon, 139 grains—before filtration.

Ammoniuvm Chloride - - - - - : Py
Calcinm Carbonate - - - - . - . - Bd-
Calcium Sulphate - . - - . - . - 12
Maguesium Sulphate - - - - - - - 3B
Sodinm Chloride - : : ¥ : E : . 7D
Ferric Oxide - - . - - = . " B -5
Siliea . . . - £ : : = ; S T
Loss - - - - « = - - . . ¥ -

Total - - . . - - . . - 139 grains.

Maulden.

From a spring at Duck End, § miles west of Mauldea Church. Issues at the
base of the Lower Greensand.

Aunalysis by Dr. A, Voeleker, Communicated by Mr. A. C. G. Cameron.

Results in grains per gallon.

Total zolids - - . = - : = - 3040
Oxidisable organic matter - : - . - . 29
Oxide of iron and aluming - - - - - - =42
Lime - - . . - . - . - OhG
Magnesia - - - - - - - - 131
Sulphuric acid - - - - . . . - 913
Nitrie aecid - : . = - : : : - 958
Chlorine - - - - o= - - - - 197
Egual to Chloride of sodium - - - - - 240
Alzo free ammonia - - - - - - - 0168
Albuminoid ammonia . . - - . - (07

The water was colourless with a small deposit of oxide of iron, and is per-
manently hard,

Moggerhanger.

Communieated by the Local Government Board,
Souree. Spring from gravel bed over clay, in railway cutting near Blunham

Station.
Yield about 1,000 gallons a day.
By Mr. John C. Umney. Angust, 1897,

1 The water was fairly clear and on standing threw down only a very slight
eposit.

Total solids = - - . - . - 34 grains per gallon,
Chlorine (as chlorides) - . - s gl i ,.
Free ammonia - - - sl M - 06 parts per million,
Albuminoid ammonia . sy at
Nitrogen as nitrites - - - - Nil

Nitrogen as nitrates - - - - & parts per million.
Poisonous metals . - - NiL

These figures indicate a water passable for domestic purposes,
For other mml;rm of water at Moggerhanger, see Dr. G. 8. Buchanan’s
Report to Loeal Government Board, 1897,
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Oakley.

Communicated by the Loeal Government Board.
1. Well at Bedford Rural District Council IsoLatios HospiTaL,

Source. Well 45 feet and boring 45 feet, in Lower Oolites, under * Kellaways
Sand,” water from which was kept out by iron eylinders.

(N.B.—The material met with in the well was a dark shale, containing
abundant well-preserved shells of Ostrea Sowerbyi.)

By Dr, Bernard Dyer. July, 1599,

- Kesults in grains per gallon,
Total dissolved matter - - ! . ; : : 'i'u*rli'
Loss on incineration of residue - - - . - OoER
Chlorine in Chlorides - - . = . - . 610
(Equal to Chloride of Sodiam . £ - - {10-05)
Nit in Nitrates - - - - . . . Inappreciable
(Equal to Nitrie Acid) - - . : . = b
Free (actual or saline) Ammonia - - - : - 038
Albuminoid (organie) Ammonia - - - RIS

Oxygen abgorbed by Oxidisable Organie matter, ete.,
from a solution of Permanganate of Potash at a
temperature of 80° Fahrenheit

In 15 minutes - - .

- - - - 027
In 4 hours - - SRS R SR LU
Phosphoriec Aeid - - - : : - - - Faint traces.
Appearance in 2 feet tube - - . . - Turbid, pale yellow.

I regret to have to report that, in my opinion, this is not a proper water for a
public supply. Its bacterial condition is sach as to leave no doubt in my mind
that, even though the well may be deep the water pumped from it contains an
admixture of what has very recently been zarface water. The Specifie
Character, as well as the number of mierobes present is sufficient to give
signifieance to the high proportion of Chlorides and also to the high proportion of
Ammonia, though the latter alone wonld not be necessarily significant in a :leﬂﬁl
well.  Apart from the question of organie purity, the water is very hard, anc
unsuitable for general domestic purposes. It has a hardness of nearly 40
degrees, and even on boiling this is not reduced below 20 degrees, The total saline
matters, in addition to 30 grains of Sulphate and Carbonate of Lime, inelude 14}
*grains per gallon of Sulphate of Magnesia, and 11} grains per gallon of Sulphate

of Bpda (equal to over 50 grains per gallon of Crystallised Epsom and
Glauber's Salts) the presence of which wonld not be desirable in a public drinking
water supply.

2 HEPRING” NEAR I30LATION HospiTAL of Bedford Rural Diisirict Couneil.
Hource - Shallow well 8 feet in surface soil or drift.
By Dr, Bernard Dyer, July, 1809
Results in grains per gallon.

Total dissolved matter - - - B3G8
Loss on incineration of residue - . . . - 336
Chlorine in chlorides - - . : . . - 200
(Equal to Chloride of sodinm - - - - 478
Nitrogen in nitrates - . . . . - inappreciable
(Equal to nitric acid) - . . - - . f—)
Free (actual or saline) Ammonia- . . - - Ui
Albumineid (organic) Ammonia - - - . .
Oxygen absorbed from a solution of Permanganate of
*otash at a temperature of 80° Fahrenheit :(—
In 15 minntes . - - - . - 5ED
In 4 honrs - - . . . - - 10D
Phosphorie acid - - - - - - . -faint traces -
Appearance in 2 ft. tube - - - - - pale yellow ; turbid

This water contains an abandines of surface bacterial life and other surface
organisms, and would require very thorough systematic filtration lmf-:r[-r:- it wu11"lll
he organically fit for drinking purposes. Even then the great quantity of dis-
Ell}l"r‘ﬂi% matter, though it might be tolerated for a private supply by anyone
willing to face the inconvenience due to it, renders the water uniit for making
a good public supply. It contains 18} grains of carbonate of lime, and nearly
52 grains of sulphate of lime per gallen, the total hardness being over 60 degrees
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the hardness even after boiling being 45 degrees. Such water would constantly
fur up pipes, boilers and kettles, and would be impracticable to wash with,
without the plenteons use of soda. But it contains no appreciable gquantity of
purgative salts, and if thoroughly and systematically filtered would not be
injurions to health. A curious feature in the analysis of the water is the very
large quantity of oxygen absorbed by it from permanganate. This is not due to
organic matter, but to the flm-tclwe of an imperfectly oxidised sulphur salt,
:Iurit‘ml—|mihi by bacterial agency—from the sulphurates present, and recon-
verted into sulphates by aeration amd filtration.

Pulloxhill.

From Well at VicARAGE.
Communicated by Dr. Holland, Ampthill, to Mr. Cameron.
Hesults in grains per gallon

Dissolved solids dried at a temperature of 212° F. . 65800
Ammonia obtained from

Ammoninm salts - - - . - - . 0052
Ammonia from animal and vegetable substances - 0306
Chilorine az chlorides - . : : 5 X . 5451

Nitrites. These were present at the time of receiving the sample, the
amount was less on the second day,

Colour—fairly good.

Appearance—slightly opalescent.

The sample is of second elass quality and not alove suspicion.

Renhold.

Made and communicated by Dr. J. C. Thresh.
Well in Middle Oolite, at BRICK FIELDs, 50 feet deep.
One mile east of Goldington Chureh and } mile north of Risinghoe Castle.
Ca 1076, Mg 4°85, Na 3935, K 35, CO, 195, S0, 783, Cl 16-7, NO, ‘23

Resnlts in part = 1040, CHCh,
Caleium earbonas e - 5 ' . 'S !” S eic 100:000

1 . - -5
Magmnesinm ea:honate - - - : . : - 505
Magnesinm sulphate - - - : . - . 16G-8
Potassinm :mlp]lm.m - g 1 ; : : ; m.
Sodinm sulphate - - . - . - = . 806
Sodiom chloride - : : . : 9755
Sodium nitrate - . . . : . - 35
Siliea, ete, - - - 15
Total solids by direct weighing 1738

Hardness 40°, Free Ammonia 0-001, Organic A ia 0004, Oxye
n 8 hours at 08" . 0018, Nitrites absents. o ygen absorbed

Sandy.

Well at Lorn NELsoN, Public-House, In river gravel.

Analysis communicated by Dr, J, C. Thresh.
Chlorine in chlorides -

Nitrogen in nitrates GRNE e il bt e pae gallon

Total hardness 2 ) _ : : ; ET“ v "

Free amimonia A E F ; o e

Organic ammonia = : Hgﬁ part per million
L] L1 ]

Shalton.
Well at TEMpsrorp Post OFFICE.
. Sunk in river gravel.
Analysis communicated by Dr. J. C. Thresh.
Results in grains per gallon.
S 46

-

Chlorine ip' chlorides -
Nitrogen in nitrates 203

Total hardness - . - ‘ - . : I

Part per million.
- 01
- 0l

Free ammonia - .
Organic |, :
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Shefford.

Crirroxn Lock, 14 miles easv of Shefford.
By Meassrs. Savory and Moore. 1802,

The sample from No. 1 Bore pipe was somewhat turbid and had a slight
deposit containing iron, The sample from the river was also somewhat turbid
u?:} had a slight deposit containing vegetable débris, living organisms and traces
of iron.

Parts per million.

No. 1 Bore pipe. River n]%oait-ﬁ{biu. 2).

Chilorine - - = ’ - 18

Nitrogen as nitrites - - - —_ Trace.
Nitrogen as nitrates = - . . 16 247
Ammonin = - . i : - 175
Total solids - - . : - 325 442-5
Total hardness - - - - 15175 17%-5

The residue on evaporation from the river sample was yellow, darkening con-
siderably on ignition ; that from the bore pipe was yellow, darkening to ¢ less
extent on ignition.

It will be noticed that the amount of ammonia is excessive in hoth samples 1
and 2. We think it extremely probable from this that the bore-hole taps the
river water. The amount of mitrates and total solids is less in No. 1 than
in No. 2, and this we think is due to the admixture of water drawn from the
contiguons strata.

Southill.
AVENUE WELL.
Analysis by Messrs. Savory and Moore.

143, New Bond Street,
. London, W. Sept. 7, 1892,

Water was slightly turbid and on standing deposited a light brown sediment
containing iron, the supernatant water being clear and bright.
The water contained as follows :— !
Parts per million.

Chlorine - a7

Nitrogen as nitrates - - e e - - - faint traces
Nikrlbe e o e R R
Ammonia - . - . . - . . - 0015
Total solids . - . - - - . » 3375
Hardness, Degrees (Clark’s Scale).

Permanent - - 3 . 2 : = - : 577
Temporary- - - = = = = = 928

Total - - - - == == = - 10

The clear water was found to be guite free from traces of iron. Left in con-
tact with the metals Lead or Zine for several days the water had no solvent or
other appreciable action upon them. ) : ;

We consider this water to be of excellent quality, and in every way suitable
for drinking and other domestic purposes,

Totternhoe.
Analyses communicated by Dr. J. €., Thresh.

1. MiLn STREAM, polluted. 1
Grains per gallon.

Chlorine in chlorides - : . : - : . o
Nitrogen in nitrates . . . : : = : 2
Total hardness - - . 5 : : : . a0°

Parts per million.
I'ree ammonis - . . . . . - 174
Organic ammonia - - B e : 2-32
Oxygen absorbed : 15 minutes at 212° F. . . - 474

Said to have been polluted at the time by sheep washing.
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2, MiLL STREAM, unpolluted.

Girains ger gallon.
Chlorine in chlovides - - i s
Nitrogen in nitrates - - . - . . - 6
Permanent hardness - : . . -'i:
Temporary 5 . . - - . . - i
Parts per million.
Free ammonia . . . - - - . - D02
Organic ammonia - - - . . - : . 008
Woburn.
Analyses of water from the DAty WELL, Park Fars, Woburn. By Dr. A.
Voelcker,
Information from Mr. T. Preston to Mr. A. C. G. Cameron.
1582, 1583,
Grains per gallon of solid constituents
dried av 130° - - : : . 532 546
Oxidizable organic matter - - - 448 127
Cliloride of sodiam - . | . §a2 1048
Nitrie acid - - . . . - 2]
Actual saline ammonia : . . (W (MG
Organic albumineid ammonia - . {1 (M8
Hardness - = S . . ¢ 40° D4 -§°

In the earlier analysis the solid matter is said to consist chiefly of carbonate
and sulphate of lime, in the later principally of the sulphate.

The well is izolated from all Ilmiidings but the Dairy : so that pollution by
sewage is not likely. Buat the water smells and is not fit for dairy use. Mr.
Cameron suggests that the presence of selenite and iron-pyrites in the Oxford
Clay may account for the smell and for the amount of lime-salts. . Voelcker
did not condemn the water as actually unwholesome, thongh advising that it
ghould not be used.
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ANALYSES OF WATERS.

NORTHAMPTONSHIRE.

NOTES ON NORTHAMPTONSHIRE WATERS.
By Beeey Toomrsow, F.G.S,, F.CS.

Northamptonshire waters may collectively be deseribed as hard, taking
the term  hard” to mean over 16°. The hardness is a natural consequence o
I.hl}L ecaleareons natare of the water-bearing beds in the Great and Inferior
Oolite and the Middle Lins. Northampton Sand waters may be harder than
those from contignons Great Oolite, owing to the greater permeability of the
Ironstone rock asa whole, wherehy the water is brought into contact with a
much larger surface of earbonate of lime, but of course this depends upon the
condition of the Ironstone beds. In westerly parts of the eounty where the
Ironstone beds are much more sandy and less caleareons, a fairly soft water may
be obtained from them, as some of the quoted analyses show (¢f. Blakesley).

PETRIFYING SPRINGS.
A so-called * petrifying ™ spring is no enriosity in Northamptonshire, for the
hardness spoken of above is generally in large measure due to the presence of
bicarbonate of lime in the water ; that is to say the hardness iz Im'r-'ullj,r temporary,
and given suitable conditions for the release or absorption of the fee ly eombined
carbonic acid gas which holds the olherwise inscluble carbonate of lime in
solution, the latter substance is precipitated onany solid body present. Inerease
of temperature on flowing as a shallow stream, and splashing or spraying of the
witber on to objects, will reloase the carbonie acid gas, whereas growing vesetation
will absorb it and consequently get coated with carbonate of lime.

Morton', even, thought the number of petrifying springs too numerons to
apecify ag “ we have hundreds of them in this single county.” One, perhaps,
t]ﬁl.‘l’l].‘l record here as the best the writer has come aeross, in-.lgiug by resulis,
On digging round the old open cistern enclosing the Broadley Head Spring,
in Abington Park, Northampton, in order to put in a new wall, and in making
& culvert near to it about five yeara ago quite a large amount of caleareons tufa
was cub through ; some was pure white and some cream-colonred, all highly
vesicular, and containing abundant aml very perfect easts of leaves and stems of
vegetation. The wheel in the pump-honse near is coated with carbonate of lime.
The Northampton Sand from which this water comes is, hereabouts, largely
crystallized carbonate of lime, derived from original coral.

THALYBEATE WATERS.

Iron may be present in waters as ferrous bicarbonate, ferrous sulphate, and
erenate and apoerenate of ivon, but in all cases the iron, or most of it, is gradually
¢Ieimit.efl as g red sediment, if the water stands for a time exposed to the air.

‘he biearbonate of iron is of course ferrous carbonate dissolved in carbonic
acid, and like calcium carbonate is precipitated under such cirenmstances as
cause the loss of earbonie acid gas from the water.

Ferrons sulphate is the muﬂtfikcl'y goluble iron compound to be formed in a
water-bearing rock, but the least likely to be found in the water, for the following
reasons :—That easily decomposed form of iron pyrites known as marcasite, so
commonly present in rocks, forms, on oxidation, ferrous sulphate and free
sulphurie acid. The free sulphuric acid combines with the alkaline earth bases,
such as lime and magnesia, to form sulphates, probably decomposing earbonates
of these bases in order todo so, and so setting free enrhonie acid gas.  The ferrous
sulphate may then, and particularly so under pressure, change, firstly into ferrie

! The Natural History of Nurl.lmmpl;mml_lir; (1712).
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sulphate and then into limonite or hydrated ferric oxide, which mineral is
insoluble in ordinary water. But if the iron is not got rid of in thizs way, 1t i3
likely to be precipitated as carbonate by =oluble carbonates or bicarbonates of
other hases present in the water, to be partly re-dissolved again by the excess of
carbonic acid, thns giving the soluble bicarbonate of iron.

Notwithstanding the possibility of iron being found in waters from the above-
named caunses, in most eases where a water deposits a red sediment on exposure
to the air, it is due to the decomposition of an unstable organic salt of irom,
originating in the solution of iron by the organic acids formed by decomposing
organic matter. b

he writer conld give numerous instances of snch Chalybeate waters intimate-
ly connected with actual bogs (zf. Woodford Halse) or running as shallow
al‘lri“g"‘ under vegetable soils, that is to say uncultivated soils largely composed
of the decaying vegetation of F]'erious seazons, as in plantations or woods, Hence
the idea is mge:uﬁral that the large number of Chalybeate waters mentioned
by Morton as ocenrring in Northamptonshire 200 years ago, was due to deficient
drainage at that period ; in fact that they were mostly bog springs, as some of
them certainly were.

It is well known that the water of lakes or reservoirs having relatively large
ghallow margins will often, in the antumn, become charged with organic salts
of iron ; the reservoir at Ravensthorpe, supplying Northampton, gets so. The
explanation is simply that the marginal mud is ferruginous, and that when the
abundant shallow water vegetation begins to decay the resulting orgenic acids
dissolve the iron.’

Furthermore, some deep-seated waters, unsually quite clear and without
sediment, will, at the latter end of the year, give deposits containing iron ; this
the writer regards as a fairly sure indication that the water-bearing rock is
stream-fed, at no great distance away. This i3 a point of some importance, and
apparently the phenomenon recorded has not been so interpreted before.

SALINE WATERS,

With the exception of the deep-seated Trins waters (see Kingsthorpe) there
are no troe szline waters in E'x'urt.Fh:a.manns]lirﬁ. If the analysis of a water from
any spring or well shows more than 60 grains of solid matter to the gallon it is
either polluted or has been stagnant in the rock for long periods. Not
uncommonly a newly-tapped source of water may yield as much as 250 grains per
gallon of solid matter, and when this is the case sulphates are abundany, ealeinm
sulphate perhaps being present to the point of saturation. (¢f. Hannington—
Tea Caddy Farm). The interpretation to be put upon sueh a water is that the
decomposition of marcasite in the roek has :mv'ulw{l the sulphuric acid (as
described nnder Chalybeate waters) for the formation of hquLm:e:i., and that
there has been no renewal of the water ; the inference to be drawn is that if the
yield of water is fairly large it will gradually improve in quality, with pnmping,
to that normally yielded by the same bed in the same area (¢f. Upper l{-;,rllunlj.
There are no unpolluted freely running springs anywhere in the eounty yielding
waters of the character described above.

_Bprings contaminated with sulphuretted hydrogen due to the decomposi-
tion of pyrites have been met with from time to time in well-sinking, as at
Blatherwycke, south-west of Kings Cliffe (junetion of Northampton Sands
and Upper Lias), and at other localities mentioned in the following pages.

Holy Wells have been recorded at Boughton (Boughton Field, near
Brampton Bridge), Barnwell (Seven Wells), Oundle (Drumming Well), and
Peterborough (St. Laurence's Well). #

The following is a list of the principal Mineral Springs that have been
recorded in Northamptonshire :—

Chalybeate and Saline Chalybeate.

ASTROP SPA, near King's Sutton - = e - Lower beds of Middle Lias.
Barny, Road well - = . - - - - Lower beds of Middle Lias.
BugBroOK - - - - - . - - Middle Lias.

BURGHLEY PARK - - . . < . - Northampton Sands,

! Other ailments of water arise from shallowness.  See * Reservoirs,” hy
Beeby Thompson. Journ, Nerth, Nat, Hist. Soc., Dec., 18098,
¢ R. C. Hope, “ Holy Wells of England,” 1893, pp. 99, 100,
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Chalybeate and Saline Chalybeate.

East HapnoN - - 5 . .
Eypox - - - e 5 : ¥ %
FarTHiscuor, Red well . -

Hicuam FERRERS - c : -
Kixa's SuTToN, Sutton Bog - - -

NopoTTLE, between Floore and Harlestone -

BTARWICK . ; - : . 5
THENFORD - . . 2
WanMINeToN, Chadwell.

WeEDoN Lors, 8t. Loy's spring
WELLINGBOROUGH, Red well -
WITTERING SPA - - . -

BriGsTOUK - . - -
BRIXWORTH - - -

MAIDWELL - - 5 2
OrLp or WoLp, Oak spring -
PYTCHLEY - .
Raunps - - - . C
ROTHWELL - - - s

Blakesley.

1. TERIAL WELL.

Petrifiying.

ANALYSES OF WATENS.

—pontinued,

Northampton Sands.
Northampton Sands,
Northampton Sands.
Northampton Sanda,
Middle Lins.

Northampton Sands,
Northampton Sands.
Middle Lias.

Northampton Sands.
Northampton Sands.
Northampton Sands.

Great Oolite.
Northampton Sands.
Northampton Sands.
Northampton Sands.
Great Oolite.
Great Oolite,
Northampton Sands.

iy Mr. J. Bingley, F.C.8., April, 1901.

Free ammonia - trace
Albuminoid ammonia 04
Gzrains per gallon
“hlorine in chlorides . :
Mitrites - - - . . none
Nitrogen in nitrates = e 51
Hardness. Degrees.
Temporary - - . e 8
Permanent - - - = - - b
Total - - . - - - : : 13
Total solid Inntter dn-&d zl.l:u Elf F. 16
Lead - = . - - - none,
“This water is of excallunt quality fm' drinking and very suitable for a publie
supply.”
2. - VILLAGE SUIFPLY.
Spring.
By Dr. J. A. Voelcker, July, 1902,
Resnlis in grains per gallon,
Free ammonia - - . - 5 . il
Albominoid ammonia - 002
Chlorine - - 8l
Equal to Hmhuln chli:rrlﬂe 1-42
Nitrie acid . - - 1-29
Oxidisable organic mntler ’ k]

Parts per million.

Total solid residue, prine ipally of lime mlts 1,h-3 w ﬂtEr[ 208

being a somewhat hard one -

Water colourless, but with a little cloudy deposit which gradually settled

I::I.IJ'“ Il.

“Quite a good supply for drinking purposes.”

J
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Brackley.

1. DEEP WELL, water from the Marlstone.
(Previons to 15950).)

Communicated to Mr. Beeby Thompson by Mr. Thomas Judge.

Analysis by the late Dr. Letheby. Qraina per gallon.

Actual or saline ammonia - . . - . - 0°Dl4
Ammonia from organiz matter - . - . - 0005
Nitrogen as nitrites . - . - . - - Lrace.
Carbonate of lime - - - - . - - T o} |
Carbonate of magnesia - . - : : - - 2-40
Carbonate of soda - - - - - - - 1667
Sulphates of lime and magnesia - . - . - 188
Sulphate of soda - . - . : - . - 3365
Chloride of sodium - - - - - - = 20006
Silica, alumina, oxide of iron - . - . . - 059
Organic matter - =i - - - . - 019
83-19
Degree of hardness - = o Shee g7l !
pE T it - - & - 2+4 after boiling quarter of an hour

2. Water from SHaLLOw WELLS in or upon the Oolites,
Sixth Report of the Rivers Pollution Commission, pp. 80, 81, 1874,

o Jm w L = :
= R e~ T [ B e

s elg 2lEE3.B|H. B

pe | 2 | = | 2emE | S

— e gl s = @ L W
ii*’#glim.ﬂ’b se B [ EER | =

i T Rl A B

i - e e 2

i I Results in parts per 100,000.

Total solid impurity - - - | 121'60 | 5488 | 1080 | 66-68 | T0-80
Organic carbon - - - - 3 i 203 277 | 237 307
Organic nitrogen - . - 531 085 | | 063} 077 ‘083
Ammonia - < = 'l]!H — | 005 002 002

Total combined nitrogen - 4:360 | 4+517| 5-020| 2008| 14829

Nlt-mgena::mtmtes and nitrites - | 3801 | 4-432 | 4953 | 2019 1-744
Frevious animal cunmlmmtmn - | 37970 | 44000 | 49250 | 19-890| 17-140

Chlorine - - | 13:50 730 | 10-70 G20 | 380
Haridmness :— | I |
Temporary = | e - | 30-7 10°8 250 244 42-2
Permanent - - - - | 222 335 203 163 | 206
— =
Total - - - | 529 443 543 40-7 | 628
Remarks - - . - - | VYery | Very | Very [Turbid| —
| brown | slightly | turbid.
and | turhid.
turhid.

Brafield.
Well.
By Mr. Joseph Young, 1902,
Communicated by the Local Government Board.
Parts per Million.

Fres ammonia = = . = . - . o1
Albuminoid ammonia - - . : - - 5
Nitrogen from nitrates and I!ILrll,w - - . - 34
Girains per gallon,
Chlorine as chlorides - . . - : . - 101
Nitrites (N(,) - . . - None

(xyiren mq_mre:l to ::-\hhm:s m*gamn mn,u.{:r . - : =
Solid constituents - - : e . 6685
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Well-= confinued,

Deorees,
Hardness, (D, Clarke's Beale. )
Temporary - . e R . . - 10°36
Permanent - . . . - : 2 . . 3052
Total 7 . . . . . . - 4088
Metals - " . - - - - Mone.

Appearance at 24 inches deep.—Colourless, slightly turhid.

Ten degrees of hardness, representing carbonate of lime, may be removed by
boiling, leaving 30 degrees due to sulphate of lime. These proportions are some-
what high for a publie supply,but the waterisquite free from sewage contamination,
and may be nsed with perfect safety for drinking purposes.

Brigstock.
Communicated by Mr. Besby Thompson.
1. RED SPRING.

Ataslightly lower level than any of the well water sources (about 166 feet above
Ordnance Datum) is a spring running into the Harper Brook, nearly at brook
level, from a kind of limestone gravel, which deposits a red sediment. The
source of the water is uncertain, Imt it is distinetly chalybeate. It has a
slightly inky taste, gives a dark colouration with brandy, and is valued for
making tea in consequence of the dark colour it gives to the infusion.

2, WELLS and Brook.

New Well
| New Well | December lilfﬂ:tr
August, 1901] 1901, after e
eehy exhaustive | 005 Hﬂ::ti}
Thompson. | panmping. o ¥
Dr. Voelcker.

Thom pson.

e

Grains per gallon.

Free Ammonia - - - - - 00l4 | 005 | LG
Albuminoid Ammoniai- - - - | 0017 Vo5 | 115
Oxygen absorbed by oxidisable organic S 047 it

matter - - - - - | .
Total oxygen abzorbed at 1000 C - . ‘084 - 252
hlorine - - - . . . 13 | 14 14
Hardness—Temporary - - - 23-5 — —

- P'ermanent - - - - 156 —- -

5 Total - . - . 254 400 an-1
Total solid residne . . - . 205 | 4788 297

Probable eomposition of the solid residue, August sample, from quantitative
analysis by Mr, Beeby Thompson :—

Grains ‘;tcr gallon.

Alnmina and ferrie oxide - s - : . . Dkl
ﬁi]il:ﬂ. - = - = - = - - - = ..ug
Caleinm carhonate - : : z ; = E 2150
Magnesinm carbonate . - - : =3 R 120
Caleinm sulphate . - : : - . : 204
Soidinm chloride - . . . - . : 2.4
o nitrate |- - . - - . : : ‘14

£ sulphate - . - : 5 : : £ -
2045

3. WELL in Oolite.
Communicated by Dr, J. C. Thresh.
Results in grains per gallon.

Free ammonin . 0-0007
Oreanic ammonia - - - . . . : LU LU LY
Oxygen absorbed (4 hours 80° ) - . . : : !\11.'
Nitrogen as nitrates - . . : . . E_'.*‘Uﬂu
Chlorine as chlorides . - . . . - - T4

lron : - . ; - : . - - - Trace
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2. Well in Oolite-—sonftnued.

193,

Hardness. Ilegrees.
Temporary - = . : : - - : : 10
Permanent - - - . . . - - 23
411 T e i T

Brington.
Middle Lias well water, below Rock-bed.
Communicated by My, Beeby Thompson.

Analysis by Dr. W. L. Emmerson.

Appearance in two-foot tube - o o e - - Clear.
Smell when heated to 1004 - - . - - - None.
Microseopical examination - - - - . - No deposit.
Grains per gallon.
I:';Fm ubsnrhed in two mmul;es n.t 80v. - - . H*ﬁ]}gﬁﬁ
s = - - = x = s ]
Liﬂurme . - - . . - . - . - 1'10
Free ammonia- . . . . . 3
Albuminoid ammonia - . . . . - . 'ﬂ"ﬂﬂ
Hardness in degrees - - - - - - - 165
This is a very good water, and fit for all domestic purposes,
4 Burton Latimer.
Northampton Sand Waters.
Analyses by Mr. Beeby Thompson, F. G5, F.C.8
The Bolton's | Stockwell | Mr. Bar- | Piggott's
S Spring. | pamp. pump. | low's. Lane.
I Parits per millijon.
Free ammonia - - s 072 018 | -b32 (40
Albuminoid smmonin - 0ld | 020 014 30 (D
Total uxygen absorbed | 14000 | 1400 1000 | 1400 1-404)
at 1O° |
Gira ins per :l_-:ull 0.
Chlorine - - -1 32 49 2:3 2:3 81
Bolid residae . - | 465 5% 16- 185 78"
Hardness as  caleiom | 15- | 19+4 | 75 )7 25
carbonate = degrees, |
Appearance - - = | Bright | Bright Bright Bright Bright
and | anil anil anil anil
clear. | clear. clear. clear, clear,
Odour at 65" C. - - | None. Faint. | None. Slight. Slight.
Sediment—microsco- | Small— | Trifling, | Trifling, Small ; | Small ;
pie examinalbions. only mineral | mineral |morethan similar
| mineral, and a |and vege- | 1,2, and | to others,
few vege. | table cells | 3 mineral |
talile cells, | and librils. and |
; X : vegetahle.
Solid residue compo- | White, Brownish: Some |Brownish . Slightly
sition and remarks. ln.r"'llh A0M0e iron ; | Much free | yellow ;
carhonates, iron., | not C0, ; | eontains
wholly | milkiness iron ;
MNorthamp:| at 65°C, mueh
Ll A | milkiness
| waler? (on boiling.

10563,

N
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Cold Higham,

Source.—Spring from red sandstone (Northampton sand) at GRIMSOOTE : said
never to fail.
Yield 46 gallons per minute.
By Mr. A. Bostock Hill. 1895,
Communicated by the Local Government Board.
Total solid impurity - Bﬂﬂu“:u = !mrr:.;per e

Free ammonia = : . 5 016
Organic ammonia - - E SIS D 00
Nitrogen as nitrates and nita T R e o Trace.
Total combined nitrogen - : y : 1 o
Oxygen almurhm] in fml,r hours - : ‘ : e
Chlorine - . : . - bt 1
]-Inrdum.s..
Tammmry . - . . 5 " . g
Permanent - . i . = sl i i . 1249
Total - E - - - - * . ey

Water, bright with a few small particles.

Daventry.
1. Analysis of a sample of water from a trial boring at MoNKSMOOR.
Gravel and Sand Bes,
By Mr. John Bingley, Junr.
Communicated by Mr, J. B. Williams, Daventry, 15896,

Parts per million,
Free ammonia - a : : : - - : (g2
Albuminoid ammonia - - . . - - - 036
(Grralns llon,
Chlorine as chlorides P!E]T =

Nitrites - - = = = = = = = Nona
Nitrogen as Iutrntcu - - - . *188
Temporary hardness - - - - - 126
Permanent - - - - - b4

190
Total :a:-h:l ma.i Larﬁ -1nml al 2]2" F R
Lead - - - None.

The above liat-a lmhr:a.lm thnt- the wall,r i= of exmllent quality. The tem-
porary hardness is rather bigh,

2. Well. Near HospiTaL on AsHpy RoaD.,
Water from Middle Lias * or Drift ?
Analysis by Mr. Beeby Thompson. 1893,

This water was said to smell very badly when first drawn (Sulphuretted Hyidro-
wen ¥), but the odour went off in a short time ; it also came up dark-eoloured after
L Imw interval from previons pumping. The water was alkaline, and the
nmlimeumr}' matter filtered out of it was quite red.

Analysis of filtered water :—
Parts per million.

Free ammonin - . - . = : - - R
Albuminoid ammonia - - - - - - L
Total Oxyzen alsorbed at mu (Bl 3 : : ; - 140

Grains per gallon.
Chlorine - - 2 5 = 3 - 08
Hardness &'cpn-mml as ealcium earbonate - - - 370
Total solid residue = # = : - - lj'l-lj

A guantitative analysis gave, Fe,0,, 154; Ca(, ﬁ'tl MgO, 377 ; Na,0,
5"[!!; ClLos; NOg *124; 50,, 1551 ; CO ]f.r 37, fl‘mll whw II.. may le lw-r—
ceived that the OO, was not mimllml;n to hold the carbonates of Fe, Ca'and Mg
insolution, in the form of car lemate, mu-u-qm-ntlw. tle irom must !lmu ween partly
in solntion, combined with some organic acid or ac dds, which will acconnt
for other ]u.LuhH.rltms of the water.
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Denton,
Sonree—WELL, 78 feet, in Lower Oolites. Water level 61 feet below surface.
Yield, 28,600 gallons per diem.
Analysis by Mr. W. L. Emmerson, October, 190K,
Communicated by the Local Government Board.
Water from New Well.

Appearance in two-foot tube - - - - Clear, ver{ pale yellow.

smell when heated to 100° - . - . : None

Microscopical examination - - - -No sediment, animalenla.
Results in grains per gallon.

Free ammonia, - . - - - - . - - 31

Albuminoid ammonia - - - - - W21

Oxyzen absorbed in i hour at ‘312“ . - - 17

Solids - - - . - 48

Loss on mcummtmn {dm n-:-t cha,r} - - - 9

Chlorine - - - - - - - - -3

Hardness in degrees . . - = 374

Nitrites almant Nitrates, a tmcu.

Sulphates, traces ; Iron, faint trace.

“ This water is of good quality for domestic nse, and gives no evidence of
contamination. [t is exceedingly hard.”

Dodford.

Source.—WELL 38 feet in Middle Lins, the chief supply of water eoming from
a bed of rock at 20 feet depth, into which headings were driven.  Yield
5,000 gallons per hour in February, 1902,

Analysis by My, J. Bingley, F.C.8., November 20th, 1901.
Communieated by the Local Government Board.
Parts per million.

Free ammonia - : - - . - - - - None,
Albuminoid ammonia - . . . . . . 05
) Graios per zallon.
Chlorine in ehlorides - - - : - - : -0
Nitrites - - - . - . = . - None.
Nitrogen in nitrates - . . - - - - Trace.
Hardness, Decrees.

Temporary - . - . . - - - ST
Permanent - - = . puls - = ;.

Total . . . . - . . 1_':
Total solid matter l['l'ltb[l al, *‘] R, . . . - 28
Lead - - . - - - - None,

* Water is of excellent q;mhl;,r for drinking and general domestic purposes
and quite suitahle for a public supply.”

Earls Barton.
Source—Debdale Spring, Great Doddington,
Bpring from Northampton Sand.
Yield, 13,000 gallons in 24 hours, in May, 1899, but subsequently diminished.
1. Analysis by Dr. E. W, Voelcker. October, 1898,
Communicated by the Local Government Board.
liesullﬂ in l‘='r{=|.lr:='.. per gallon,

Total solid residne - - - - . L - 9576
Free ammonia - - - . - i . - - Uil
Albuminoid ammonia - - - - . - . Hil7
Oxidizable ur_:;-mu: matier . . : - : - 1K)
Lime - - . . - - . - - 1134
Magnesia . z : - 5 t § b E e
Hul]almric aciid S : - = : . 914
Nitrie acid - oo = PR e
Chlorine - - i . = : a L 12
Equal to ehloriile ut wﬂmm - - - - - 213
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Water colonrless, Imt eontained a little earthy deposit.  On evaporation to
iryness left a residue amounting to 2576 gminﬁ per gallon, consisting largely
of earbonate of lime with some sulphate of lime.

The water ia a hard one, and consequently not convenient for general domestie

use. It is, however, very free from organic impurity and should be a perfectly
good water for drinking use.

2. Analysis by Dr. E. W, Voelcker. June, 1599,

No. L. No. 2
Debdale Spring. West Hill Spring.
rains per gallon,

Total solid residue - . = - - 2908 $0-52
Free ammonia- - - - . . <001 015
Albominoid ammonia - - . =« 02 (Wi
Oxidisable organic matter - - - (s 8
Nitrie acid - . - - . - 1-02 1423
Chlorine - 4 - - - . - 121 141
{Equal to chloride of sodium) - - 109 232
Lime - . . . - - 1302 13-38

Both waters were colourless and free from deposit.  The analytical results are
closely alike, No. 1 being the better of the two. 'The two waters are of a
distinetly hard character, containing a3 they do about 30 grains per gallon of
total solid residue, consisting mainly of earbonate of lime with a little sulphate
of lime and magnesia. They contain, however, but little dissolved organie
impurity.

East Haddon.

Analysis of publie '.'I.'I'I.IIIII'-EIII]‘.IF]]I" by Dr. W. L. Emmerson, (published in Dr. R.
B. Low’s Report on Long Buckby, 1806).

Results in graina per gallon,

Oxygen absorbed in 2 minules at 80° - - - - 0115
Chlorine -~ - = = & b o 0dE Do sen
Free ammonia - - - - . - - - 40045
Albuminoid ammonia - - . . - - - G

The water was clear and although not free from organic matter was within the
limits allowed for potable water.

Etton.

1. Preric SurrLy from boring at Etton, for Peterborough.
Made and communicated by D, J. C. Thresh.
Results in parts per 100,000,

Free ammonia - : - . - - - - D3
Albuminoid ammonin - = . . - RITIHE!
Oxygen absorbed (4 hours 80° F.) - - - . - 0131
Total solids - . - - . - 509
Caleinm carbonate - - . - - - . = -5
Magnesinm carbonate - . - - - - - &5
Sopdinm carbonate - - . . . - . - 5'1;-:1
Sodinm sulphate - - - . . - - - 135
Bodinm chloride - . . - . ‘ H-!I_
Sodinm and potassiom nitrate - - . - - 35
Silica, ete. - - . - - - - - - 25
Hardness, i Degrees.
Temporary - - * - - = ; - - 20
Permanent - : - . - - - - ST |

Potal = - e v mEliet b R SIRREGEL
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2. WATERWORKS.

Source.  Artesian Boring (No. 1) 8ix inches in dinmeter and 139 feet deep, from
Cornbrash to Linecolnshire Limestone.

Yield 211,320 gallons per day.

Water rises 26 fect above the surface of the ground (253 feet above Ordnance
Datum. )

Analysis by Mr. W. Elborne, November 1901.
Communieated by the Local Government Board.

Yield of free ammonia - - - 00034
Yield of albuminoid ammonia - - - - DT
Chlorine R . - = - 262
Nitrates and nitrites - . absent
Result in grains per gallon.

Carbonate of lime - - - - - . ]h:{ﬂ
Carbonate of magznesia - - - : 0°80
Chloride of soda - . - - - . 4:'3:)
Sulphate of lime - - - - - - 315
Silica - - - - - - - - 025

Total - - - - - 2525

Total Hardness - - - 164 degrees.

Hardness after boiling - - 2 7§ -

wrposes and suitable for

“ A water of t ity, very good for all drinking |
el It Y earece Hof rw_z-eipomugh water and blends

a public E!l;._}h]}h?. It is 3} degrees softer than B
with it perfectly.”

3. Source. Boring No. 2, 12inches in diameter and 144 feet deep to Lincoln-
shire Limestone.

Yield 172,440 gallons daily : water rising 26 feet above the surface of ground.
Analysis by Mr. W. Elborne, July, 1902,

Yield of free ammonia - - - - 054
Yield of allmminoid ammonia - - L) b
Chlorine - E Z g k 3 307
Nitrates amnd nitrites - . . . - Ahsent.
Silica amd oxide of iron - - - - Lraces.
Kesults in grains per gallon.
Carbonate of lime- . 1075
Carbonate of magnesia- - 420
Carbonate of soda - 3-00
Chloride of soda - - - 5 - 403
Sulphate of lime - - - 1-82
Total - - - 2520
Taotal hardness - - - 17 degrees.
Hardness after hoiling - - : - 4 “

“ A water of very good quality suitable for a public supply. Of identical
organic purity when compared with the water from the original bore (judged by
the analysis of the latter, made in November last) ; furthermore, while the total
gquantity of constituents per gallon remains the same, their character however,
has undergone a slight alteration but of no material significance, and in no way

imgairing the quality of the water either for drinking and domestic purposes,
or for a public supply.”

Source. Boring No. 3, 6 inches in dinmeter, and 142 feet deep, into Lincolnshire
Limestone.
Yield 777,320 gallons daily, water rising 26 ft. above level of groundl.
Analysis by Mr. W. Elborne, 1902,
Yield of free ammonia-

SANCT gty ot - 002
1] I albu f[liﬂl}id AN oL -9

s 55 Chlorine- = & 5.5
Nitrates and nitrites Khaiat

Silica and iron oxide

traces
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Results in grains per gallon.

Carbonate of lima = - - - ’ - 15-80
Carbopate of marnesia- £ - . - 210
Carbonate of soda . . - . - - - 186
Chloride of sodinm - - . . . . - 580
Sulphate of lime - -- . . . . R

Total - . . s - . - 28-50
Hardness - . . - . : s . - 16} degrees.
Hardness after boiling- - = - - = - 3} o

A very pure excellent water suitable for a public supply, practically identical
in qualty and composition with Braceborough water, and blending with it
perfectly.

Borixc No, 3.
Analysis by Dr. J. C. Thresh.

; ' - Parts per 100,004,
Caleinin earbonate . b - .

- 2025

Magnesinm carbonate - ‘ : - - - -85
Sodium carbonate - . . . . . . 505
Sodium sulphate - - - 1035
Sodium chloride - - - . . 84
Sodinm and potassinm nitrate - . 35
Silica, ete. - - . - . -

Total solids - . : : . 2 - B0
Permanent hardness - - Sial ma s - = 4 degrees.
Temporary  ,, - = = = -« . 20degrees
Free ammonia - - . - - : - : (1)
Organic ammonia S el v S . 0064
Oxygen absorbed (4 hours, 80° F.) - : 3 : 0131

Finedon.

1. Sovrce. Trial well.—114 ft. in Upper Lias clay, steined only with 44 ins.
dry brickwork.

Analysis by Mr. W, Elborne, 1900,
Communicated by the Local Government Board.

This water is perfectly sound, only it will be found too hard for * washing
purposes.” 1 am of opinion that the fofal saline metter will gradually diminish
when the well is in working ovder, the present disturlance of the strata having
ecansed more (abnormal) saline matter to become dissolved. The water wonl
merit another analysis later on (if exception be taken to the present high figures
of total solids and fmrdne:m].

Results in grains per gallon.
Total solids in solution . . - . - 224 [dried at 212°F.)
Degrees of hardness - . - - . - 63
Chlorine. - = = = = = e . 41°]0H
Equivalent to 68gns. of common salt (entively of
mineral origin however).

Nitrites . S . . . - absent
Nitrates - - - - - . . . traces only.
Free ammonia - . - . - . - 0-07
Albnminoid ammonia - - : . : . R
Oxygen absorbed - . . - - - - 0 (M5

This sample was received in a turbid condition ; in 3 days it readily cleared
{by subsidence) becoming quite bright and clear.

Water free from all urgu:n"m contamination and in my opinion a good, whole-
some drinking water, contains a good deal of harnless saline matter in solution
derived from the strata, thus rendering the water exceedingly hard.



NORTHAMPTONSHIRE. 199

2, Source. Well 125 feet deep and heading in Marlstone, under Upper Lias clay.
Nearest outerop of Marlstone 15 miles distant.

Yield 100,000 gallons per diem in December, 1900.  Well with steining of

9 inch brickwork in cement ; about 12 yards distant from the former trial well
Analysis by Mr. W. Elborne. 1901,

Free ammonia - - - . - . . - 003
Albuminoid ammonia (none) - - . - - 0=
Mitrites and nitrates (none) - = ¢ - : um
Chlorine - - . - - . - - - G300
Lesults in grains per gallon.

Sodinm chloride . . - - - . - 104
,  carbonate - - - - . - - 27100
w  sulphate - . g g : = 14 00
Caleium carbonate - - - . - - . 400
Magnesinm ,, - - - - - - - 310
Total - - 15300

Total hardness - - = : - . - . 33 degrees.

“ Water of first class purity, thoronghly wholesome and suitable for drinking
and domestic purposes. The saline constituents are Hlll:'.ll that they impart
‘ softness * to the water. Suitable for public water-supply.”

3. New Well.
First water, from the Communis limestone of the Upper Lias.
Analysis by Mr. Beeby Thompson. January 23rd, 1901.
Parts per million.

Free ammonia - - . . - . - - 1-20
Albumineid ammonia . - . . - - 012
Total oxygen absorbed at 100° . . - - 1.10
Grains per gallon
Chlorine - . - - - - . E = 910
Hardness as caleium carbonale=degrees - - - 70
Total solid residue - - . - - . - 1500+
Chlorine (Jan. 25, 19%01) - - - - . - 854

Gayton.

Source.—Spring in field No. 161, 25-inch Ordnance map, at junction of Northamp-
ton Sand and Upper Lias clay at altitude of 375 ft. above Ordnance Datum.
Yield. —23,600 gallons per 24 hours.  August and September 1899,
Analysis by Mr. John Bingley, F.C.S. 1899,

Communicated by the Local Government Board.

Parts per million,

Free ammonia - - . - . . . - one,
Albuminoid ammonia - : . 2 L ” i 06
Grains per gallon
Chlorine in chlorides - - - . - - - 1-1
Nitrites - - - - - - - - - nomne,
Nitrogen in nitrites - - - . - - = 46
Hardness, Degrees.
Temporary - - - = . . : 5 : 5
Permanent - . - = : . ; 4 3 &
Total - 16
Total solid matter dried at 212¢ F. . . . - 24
Load - - - - - - - - - - none,

* Water of good quality for drinking and general domestic purposes.”
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Great Doddington.

Great Oolite Limestone water.
I'wo samples of fairly pure well water. Analyses by Mr. Beeby Thompson. 1902
Parts per million,

1. 8
Free ammonia : -1,'3.1. ¢ 2
Albuminoid ammonia - 05 70
Total oxygen absorbed at 100° €. . 2405 2600

Grains per gallon.
Chlorine - . . : : . . 24 R 33
Hardness- : - : - 199 327
Total solid remi.luL . : a - - 404) 430

Green's Norton.
Source.—\Well 10 feet deep, at Junction of Oolite with Upper Lias Clay.
Yield, 2,500 gallons per hour.
Analysis by Mr. A. Bestock Hill.
Communicated by the Local Government Board.
Proposed aupply for wllngc

Appearance in 2 foot tube - - -Blightly turbid.
Smell when heated to 1002 - . . - . - none.
Grains per gallon.
Nitrogen as mtrum and mt-nu::s . . . - 00
Total solids - - . . - . - 406
Chlorine - - . . - : - : a - 112
Free ammonia- s . - . . . . - 007
Albuminoid ammonia - - . - . - . 0028
Hardness. Degrees.

Temporary - - . . . . . . - 1782
Permanent . - - E . - - 7:40

Total - . - . . 950

With the exception of being rather lmrll Ll:e water is well suited for drinking
and other domestic purposes, as it contains but little fresh organic matter, and
is quite free from any past pollution.

Hannington.
Tes Cappy Fanw.
Water fvom sandy or gravelly layers in Boulder Clay, 1906,

Analysis by Mr. 15-!;:-1,1:;.' Thompson, F.G.S., F.C.5.
I‘-trt.s per million.
Free ammmonia - - 164

Albuminoid ammonia - . . - . . 1]

Total oxygzen absorbed at l{H.]-" i T . ' % T
Grains per gallon,

Chlorine - - - . . . . -  Bb

Hardness as ealeinm mrlmmte . . . . - 1920

Total solid residue - - - . - - 05

The hardness is near I{ all permanent. The water is practically a saturated
solution of caleium sulphate, which substance begins to be thrown down as soon
as the water is hoiled.

Other samples gave : —
Small spring in chalky gravel at 60 feet down, 249 grains per gallon.
Sample of water from the bottom of the well, 2615 grains per gallon.

g\ppr{n;llnn.ll.__ L.ulnpmll-lull lJf the FlU]lI.I. mﬁllllll.- =

Alumina, eto. 546
Sodinm chlunde 1075
Sodinm ::iulplll:l,t.{: Ji!}f
Caleinm carbonate - - 1725
Caleinum sulphate - 13662
Magnesinm carbonate 19-43
Magnesinm sulphate 4700

Total 26150
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Hardingstone.

Public Water Supply. Source Northampton Sand.
Analysis by Mr. Lawrence Briant, 1598

201

1‘.;1"tarJrﬁ,r million,
Free ammonia - = . . ¢ ; :
Albuminoid ammonia - - - - - b L]
Oxygen required to oxidise organic matter - . - =740

Grains per gallon,
Total solid residue, dried at 212° F. - : ; ey ;1};
Saline residue s - 3275
Organic and volatile I‘ll,ﬂ.t.l.f_.]’ 11.1:[1,! Wll.t.d_.l' Uf {zr}rﬁul]lihﬂntl{l" 1‘-]1.i
Lime - - - - - . - . - 1403
Magnesin - - . - : L - : - 091
S . . . : i : : 4 - - 1-86
Potash - - - - - ! : - . - 0ED
Sulphurie acid - . - . . = ; - 432
Nitrous acid - . : - . - : : - Nil
Chlorine : - & - i : : ¥ - 154
Poisonous metals - . . - - . . . - Nil.
Iron - - . . - . - . . - Trace.

Probable constitution of the Saline Kesidue in grains per gallon :

Chloride of sedinm - : . s 2 - e n .‘%
Sulphate of soda - - : . . - - S b
Sulphate of potash - - - < i - - 165
hul hate of lime - - . . . - . - 48

Carbonate of lime . - - E F . - 2144
{::Lrlnn:l.t& of magnesia - - - - . - - 10

Hartwell.

1. Present Source. ? Spring.
Analysis by Dr. E. W. Yoelcker, County Analyst. 1903,

Communicated by the Local Government Board.

Results in grains per gallon.
- 46-76

Total solid rmﬂiduu - : - - s g H

Free amimonia . - - . - - - - none.
Albnminoid ammonia - - - - RIS
Oxygen absorbed by oxidisable organic matter - - W15
Nitrogen as nitrates - . - - - . 265
Llllnl to nitrie acid - . . - - . - 102
Chlorine - - . - . - = 319
Equal to chloride of sodinm. - - - - - - 026

An extremely hard water, and not a really satisfactory supply.
2. Proposed source.
Analysis by Dr. E. W, Voelcker. 1903

Communicated by the Local Govermment Board.

lh.hulth in grains per gallon,

Total solid residue - . . 3668
”\:j'”l’ll alsorhed IJH,. u‘ilrilﬂrllﬂl, urg*um 1|1.|.1,t1 r - : A2h
Ni itrogen as mt-ru.t.uﬂ - - - e I
Egual to nitrie acid . . - . . - . M4
Chlorine - - - - - - - - 1'BT
Equal to chloride of sodinm - - . - . - 259
Free sunmonia - . - . . . - - Llrace.
Albumineid ammonia - - - - - : - 003

A very hard water, and only fairly satisfactory.
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Irchester.
CATTLE LANE, water from well in Northampton Sand.
Dr. Voelcker | Dr. Voelcker | Mr. Beeby
-— 15t 2l Thompson
1404, 1805, 1605,
Free ammonia - . - T QL] RLLK]
Albumineid ammonia - . S U 005
Uxygen absorbed by oxidisable
organie matltoer . - - ‘45 RITH =
Nitrogen as nitrates - - 464 41 —
Equal to nitric acid - . 1702 2086 —
Chlorine - : . - G20 912 -4
Equal to chloride of sodinm 10-85 15-01 15°5
Hardness - - . : — — 372
Total zolid residue - - 5120 0464 063
Chlorides, Sul-
shates, Car-
onates and
Nitrates in
unusually
large quan-
tities.

Irthlingborough.

Source.  Well 78 feet deep in Northampton Sand.
Analysis by Mr, F. W. Richardson, 1902,
Communicated by the Local Government Board.
Appearance—Colourless and transparent.

Hesults in grains per gallon,
- 0870

Total solid matters - . - - - -

Free ammonia - . - . - - - none
Albuminoid ammonia - . - - - - LI
Urganic and volatile matters - - - - 80
Mineral matters - - - - - - 500
Chlorine (combined) - - - . 18
Nitrites £ = a = - - - none
Nitrogen as nitrates - - - - = do.
Absorbed oxygen (4 hours) - - - - - =
Lead - . - . - - - - nona
Total hardness i . - 372
Temporary hardness - - 204
Permanent hardness - : - 5 (]

Organieally this is very pure water, and shows no signs of even bygone or

oxidised seware pollntion. : S
It is excessively hard, but over half the harduess is removable by boiling.

Kings Cliffe.

1. The BEE WELL.

Source.  Shallow well in Northampton Sand, 132 feet above Ordnance Datum,
overflowing 21,600 gallons in 24 hours in July 1900 : said not to diminish
in dry weather.

By Mr. J. West Knight, Pablic Analyst, 18095,
Communicated by the Local Government Board.
Kesults in grains E:gr gallon.
Total solid matter - . - - - - . - 4l

Ammonia (Free) - : - . - - trace, 5
Ammonin (A lbominoid) . . LI
Chlorides - 5 : - E )
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1. The BEE WELL —continued.
Results in gm‘um per gallon
Equal to chloride of sodinm {common mlb: - - 477

Nitrates (expressed as nitrogen) - - - o

Oxygen absorbed by organic matter in 15 mins, at Itll_l F. 0140
Appearance in 2 foot tnbe - . - - . - ¢lear pale blue.
Smell when heated to 100° F. - = = & s+ none

Metals - - . - - - . mone.
Microscopic anmlnut-mn . - . - no deposit.

Total solid matter, chlorides and nitrates are ﬁnrl:,r I{}W and quite satisfactory.

Free and t;lhuumnmul ammonia and oxygen absorbed are all very low and show
the absence of organic matter.

I consider the water is unpolluted and quite fit for drinking purposes.

2, Srour HALL SPRING.

Source. E-prmw under embankment of L. & N.W. Hailway, from Northampton
Sand, at 135 feet above Ordnance Datum.  Yield (in July 1900), 59,040
gallun:; per 24 hours, said not to diminish in the driest seasons.

By Mr. J. West Knight, Public Analyst, 1895,
Communicated by the Local Government Board.

Hesults in grains per gallon.
Total solid matter . - - “ ‘ - - 3L

Ammonia (Free) - - - . - - . - none.
Ammonia {&]buminuillj - - - - - = (00T
Chlorides . - - . = 150

Equal te chloride nf soddivm {Lummuu -u}IL} - - 247
Nitrates (expressed as nitrogen) - - "5

Oxyzen absorbed by organic matter in 13 mins. . ab I-iiJ‘ F. 0140
Appearance in 2 foot tube - . . . - clear pale blue.
Smell when heated to Ii.lll.l“ F. - - - . - none.

Metals - - - . - - - . - none.

Mier. scopic e:mm]tmtlun - - . - - - no deposit.

Total solid matter, chlorides and nitrates are low and quite 'ia.t.:l.sfm.tur Free
and albumineid ammonia and oxygen absorbed are very low and show the
absence of organic matter.

The water is unpolluted and quite fit for drinking purposes,

3. The BREWERY WELL.

Source. Well 6 ft. deep in Northampton Sand, 134 ft. above Ordnance Datum.
Overflows into the brook when pumping is not taking place.

By Dr. Cassall, October 1st, 1508,
Communicated by the Local Government Boarid.

Appearance in 2 ft. tube.-—Fairly clear.—Faint greenish yellow
tint.—Odour and taste—not abnormal.

Reaction—neuntral.

Results in parts per 100,000.
Total solids - = . . - : = - - B840
Chlorine as ehlorides : : : - - - - 370
Chloride of sodinm - - . . - - - - GA09
Nitrogen as nitrates - - . . . . - 100

Resulis in parts per 1,000,000.
Oxygen absorbed from purmnnlumn.u 30°C. 4 hours - 1093«

Saling ammonia - - E ; = - 0008
Organic ammonia - . . - - - . - 0056
Hardness : — 1 Yerrees.
() Permanent . x - - - - . - 3000
(f) Temporary - . . 5 : - . - 9234

1, copper, iron - . . - . - - absent.
;\Ppmmhw of solids on lLllllel - - - slight browning.

Microseopie examination of the -~u-|u,mlul a litte "u".-""EHIh].E matter.
matter . - - - }nlltﬂ& uunLrn.I matter,
- Nitrites —-----~ - - - - - — e - present.
Phosphates - - . - - . - - slight traces,
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November 21st, 1505,
Results in grains per gallon,

Free ammonia 3 - E . : 3 trace
Albnminoid ammonia - - = - - . - 00NE
Oxygen absorbed in 1 hour - - . - . - 0046
g i3 LR 3 an - - - - - - U"U&T
Nitrogen as nitrates and nitrites - - : . - 0542
Eqgunals nitric acid - . ; 3 » 4 - . dd
Chlorine - - - . . - = . 2end
Carbonie anhydride - : - = . - - 156
sulphurie 7 = : e 5 2 ! = i
Limge - - - . - - - . . - 1456
Magnesia . g - = - i z k . 1998
IMotassinm : - . e - . . - - none
Sodium - : - S - - : : : < 100
Oxides of iron amd alumininm - - - - - MO
Hiliea - . . - . 8 : Z i - 08
Hardness before boiling - - . . . - - 240
» BEVER: 1L ggre i Sl s S agcsial BB

Kingsthorpe.
Water from Trias.
Communicated by Mr. Beeby Thompson.
~An analysis of the salt water from the Kingsthorpe Shaft, made by Mr.
Gardner, of Oxford Street, London (1866 or before), was recorded as follows :

grains.
Muriate of magnesia - - - = 449
Muriate of lime - - . - 80
Muriateofsoda - - - - - 695
Sulphate ofgoda - - - - - 485
Total : : . . - 1300

In one wine pint of the water (presumably rather more than 1} pint actual, )

The above agrees fairly well with 3876 grains of Chlorine per gallon from
Kingsthorpe, and 3497 grains of Chlorine per gallon from the Kettering Road,
Northampton, Wells, recorded in 1881 (Jowrn. Northamplon. Neat. Hist. Soe.,

Yol. i., p. 224).
King's Sutton.
1. Astrop (or East-ihorp) Spa ; spring half a mile cast of King's Sutton, was
discovered in 1664 and afterwards enclosed in a well.

** Astrop was then in the height of its popularity, and could boast of it= public
ball every Monday, and breakfast, eards, daneing, and ordinary for ladies and
zentlemen every Friday during the season.” ' In the latter hali of the 15th
century it went out of fashion, i )

The following analysis was made by Mr. T. Beesley in June, 1850. * The spring

yielded about 20 gallons a minute, temperature 50° F.
In 10,000 parts of the water.

Sulphate of polash - - G - - (1243
o, momla . - L - - . . 15247

o lime - - - . - - - ] b

o, nAETesina - - - - - HG3G
Chloride of sodimmn . = £ : ; ; . OR4B
Carbonate of lime - - - . - - 37458
il Inagnesia - - E : - : - -l0aT

do.  iron - - : - - - - - (486
Alumina - g - - - - . 0117
Silica - - a - - - - = - - 1528
Total g 3 - . 5 : . - 71720

Mr. Beesley stated more recently that the chalybeate water of Astrop is now
brought in pipes from the original St. Enmbald’s Well, a Holy Well, near Astrop
House, E-J.' no means Lo the improvement of its Ltonie 'll-'r‘lnllt'}'-s The water now
discharges from a pipe in a small enclosure by the road-side.  (B.T., 1908).

The spring rises below the base of the Marlstone in sandy micaceous clays
belonging to the Middle Lins. :

In 1749 a new well at Sutton was opened, probably the following one.

1 (3 Na ker, Tluir-l:, Northants., p. 708
i Pharmacentlical Journal.
fit'{h?rfﬂi"lr.f.!ﬁi:l‘i' Not. Hist. Sor. and Field Cluk, Jlﬂ}'. 15552,
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2. The SUTTON or “Sutton Bog " Spring, rises in a field north-east of :_Ixmr_g =
Sutton railway station on the western side of the village. Mr. Beesley
remarks that it is a saline spring containing a very little ioline, and that
the water is still (1582) used by the villagers, ' 1e water supply is main-
tained at all seasons,

Mr. Beesley's analysis is as follows :—

I 10,0040

Grains per gall, parts of the water.
Sulphate of potash - . - 008 1542
i soda - - - - 10455 140336
Chloride of sodinm - . - 67155 8-1650
Iodide of sodinm - - - - 10449 071
Carhonate of soda - . - 1647 2-3530
7 lime . - s G258 R4
T magnesia - : 2015 -4
(ixide of iron and alomina - . 0-75 0107
Biliea - - - - - - 056 (IR04
19928 270211

Long Buckby.

According to a report hy Dr. R. Bruce Low to the Local Government Board
in 1896, Long Bueckby then derived its water supply from about 116 local
wells, some of which were public wells. The water was almost wholly derived
from shallow wells sunk in sand and gravel overlying Upper Lias clay, and these
wells were either already polluted or in constant danger of Fnilllulriun. Numer-
ous analyses of the waters were published in the Report, and a geological section
by Mr. Beeby Thompson was also given. As steps have since been taken to
u{lain an appropriate supply, it will be unnecessary to reproduce the analyses
of the oid well-waters.

1. SoURCE. Boring 332 feet into Middle Lias,
Yield about 45,600 gallons per diem.

(N.B.—In the permanent well only 20 feet distant from this borehole a large
volume of water was obtained at a depth of only 252 feet).

By Dr. E. W. Voelcker, County Analyst.

Communicated by the Loeal Government Boar.

| Results in grains per gallon,

— s | No. 1. | No. 2,
April Tth, 1809 | May 3rd, 1899,
|
Taotal solid residue - - . . . T0-2% G500
Oxidizable organie matter - - - - (M3
Free ammonia - - . : - . 030 HIR]|
Albuminoid ammonia - = £ - . (] 013 -
Lime - - - - - . . - 17-41 17:36
Magnesia - . . - - - - 447 413
Oxide of iron and alnmina - . - : 216 Traces
Silica - - - - - . . : ‘B0
Nitrie acid E - - - Nﬂﬂe MNone

Sulphurie acid . - 20 44 19-64
Chlorine - - . - | 1-71 171
Equal to ehloride of sodinm - 289 2:82

v Banbwryshire Nat. Hist.

Soc. and Field Club, July, 1882,
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By Dr. Bernard Dyer, 1899.

Lirains llon,

Total dissolved matter . . - . - - ﬂ?'ﬂlpﬁr &
Free (actual or saline ammonia) - - : : 2 “(FX)
Albuminoid (organie) ammonia - . 2 " 001
Chloring in ehlorides - . : : : : = 190
(Equal to chloride of sodium) - - - . - {3-13)
Nitrogen in nitrates - - . - - . - Inappreciable.
(Equal to nitric acid) - . = : 2 : v =
llxy?en absorbed by oxidisable organic matter, ete.,

rom a solution of permanganate of potash at a

temperature of 80° Fahrenheit :—

In 15 minuntes - - - . - . - 01

In 4 hoars - . - . : . . . 016
Phosphorie acid - : : g - - : - Traces.
Lime - - - - - - - . - - 16-G3
Magnesian - - . . - . . . - 423
Sulphuric acid (anhydrous) - - . - - - 20065

“1t is pure water in the sense that it is quite free from sewage, or any similar

impurity."”
Milton.
Water from Marlstone.
Analysis by Messrs. A, Boaket & Co., Stratford, of water from a well at East's
Brewery, Milton. 1878.
Communicated by Mr. Beeby Thompson.
Grains per gallon.
Total solid matter - . . . . . - G160
Mineral matter - . - . - - . - HU5d
Volatilized matter, blackening when heated - - 178

Degrees of hardness before boiling - - - - 3100

%, b after bo.ling . - . - 1700
Free ammonia and as salt - . - . - . LI
Ammonia in volatilized matter - - - - - 0224

Composition of the mineral matter.

| R R S S R AR D R B (T
Oxide of iron - - - - - A trace.
Carbonate of lime . s : - 1680
Sulphate of lime - - - - - - - 1473
Nitrate of lime - - N TN e L
Carbonate of magnesia . - - - - - 472
Chloride of sodinm, with a small guantity of chloride

of potassinm- - - - = = = = 843
Carbonate ofsoda - - - - - - - 640
Loss on analysis - - = = - . - (19

Newbottle.
Bource, —Spring.
By Dr. E. W. Voelcker, County Analyst.
Communicated by the Local Government Board.
Results in grains per gallon.

Total solid residue - - 31 -6
Oxidisable organic matter - - . . . - ‘19
Lime - . - ‘ - - i : 3 1405
. Magnesia - - - R R
Sulphurie acid - . 2 - - £ : . 287
Nitrie acid - - - . - - - : -1
Chlorine - - = - : : : ]
Equal to chloride of sodinm . - = : : g-\u,u.
Free ammonia - - | = - = o= = o= Nobe

Albuminoid ammonia - . - - . (3
The water contained only a trace of suspended matter. The residue left on
evaporation to dryness amonnted to 3136 graing per lgn.llnn., consisting m:].in'l;,'
of lime salts, sulphate of lime as well as carbonate being present.  The water is

one of a hanl character. i . b .
The analvsis shows comparatively little dissolved organic matter and hardly
any ammonia, and the water may be considered a fit drinking supply.
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Northampton.
1, 2 3 4, 5 6, 7. Northampton Sand Waters.
Communicated by Mr. Beeby Thompson.

The following particulars are taken from a MS. in a collection of Local Views
Charters, Maps, Bills of Sale, particnlars of Building Land, &e., ::::rllu:thﬂl_] anil
bound in a large folio volume by Thomas Grundy ; now in the Reference Library
of the Northampton Museum.

Report of the chemical examination and Analysis of four specimens of water
from Northampton, received from Mr. Barlow on the 13th Angust, 1836,
by John Thomas Cooper, Professor of Chemistry, 82, Blackfriars Road.

1. From NEAR THE ASYLUM,
(St. Andrew's Hospital, B.T.)
An imperial gallon contains :— Grains.

Carbonate of lime - = = s - 14:10
Sulphate of lime - - = - - - - ¥ 25
Muriate of lime - - - S bk - =5 m 2-00
Muriate of soda - - . - = E 3 . 50
And a very minnte trace of oxide of iron and organie
matter . » . - - - - . [1.0%]
19-75

It also contains some Carbonic Acid and Nitrogen gases in the proportion of
about 15 cubie inches of the former and 5 cubic inches of the latter in the gallon,
but for the accurate determination of the gquantities of these the examination
should be made as soon as possible aiter the water is taken from the supply ;
this remark will of course apply to all the samples,

2. From the RacE CoURSE.

An imperial gallon contains ;—

Carbonate of lime - . - - - - - 49-30
Muriate of limae - . - - . - - - 200
Muriate of soda - = - = = - = = 53

A minute trace of lead and magnesia making the amount of foreign matter
equal to 1208 grains. :

The gaseons contents in the gallon are :—
Cubic Inches,

Carbonicacid .. - . - . . . . 12
Nitrogen - - E - . z : g i 5

3 From Mp. GRUNDY'S BRICKYARD,

{Close to the Race Course, where Park Crescent, &e., stand now.—B.T.)

An imperial gallon contains : — Grains,
Eﬂ.-ﬂmlu‘l.h! l}f 1j:1‘l]{2 - . . - = = = w.!'_—.
Sulphate of lime : . - : - : 370
Muriate of lime - : . - - o AL - 235
Muriate of soda - : - - - - - - 2:15

Muriate of magnesin - - . A L : N 150
A trace of iron, rather mors than No, 1., and also a
little more organic matter, hut this may have arisen
from some straws which were found in the bhottle
when it was nearly emptied - - = =
=R ]
The gaseons contents were the same as No, 1. viz. :
15 enlie inches of Carbonie acid.
- M w3 Nitromen,

The fourth sample was from the River, and is given further on,
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4. SPRING LANE WATER,
Analysis by Beehy Thompson, 1900,
I'arts per million,

Free ammonia . . . . . = & . 013
Albuminoid ammonin - . - : - - ‘Dl4
Total oxygen absorbed at lu\{l ., = - - - 2-240)
Girains per gallon.

Chlorine . . - - - . lfg -
Temporary hardness as esloinm carbonate . - 32
Permanent = ' . . - D8

Total hardness | . - . 2 - - 130

Total solid residue - . - . 630

5. Well in ANGEL LAXE, Electrie Light Works,

Analysis by Dr. Heplnrn.
Parts per 104,00

Total solids (at 120° C.) - - & 3 = - 9540
Lime (CaQ) - - - . . : : . 148
Magnesia (Mg0O) - : - - - - = 1-40
Sulphurie acid (80,) - . - - - 1858
Carbonic acid—Free (CO,) - . = . - 242
Chilorine (1) . : : - 158
Bicarbonate of smla {I\mHLU } vurreqm:miuw 1o oy S

excess of alkalinity ov er-hardness, . } 58°50

Degrrees,

Hardness - . - . - - - . - 3060
Alkalinity - - - . . . - - - 2800

6. 8r. TnoMas A BRCKETS WELL.

Analysis by Mr. John Clower, 1882
Parts per million.

Free ammonia . - : . . - g = E1]
Albuminoid ammonia - . s i : ; ‘11

Grains per gallon.
Chlorine - S e aa R R N )
Total solid nm,tt-er - - . - . . - 52400

&

7. Spring in VIGO-BRICKYARD.
" Analysis by Mr. Lawrence Briant. i
Parts per million.

Free ammonin - - . . - . . . 05
Albuminoid ammonin - - - - - (50
Oxygen required to oxidise organic matter - - 290
Umii:m er gallon.
Total solid residune dried at 212° F - . oIé'EB
Saline residoe . - 5280
Organic amd volatile mut-ter mul \'l.nl,{'-l. {If LTy .'-uth 3-48
sation.
Lime - . . . - - . . . - 1560
Magnesin - - . . - . - . - 1’16
Soda - - - - - - - - . - 7-0b
Potash - . - . - - . - - - (53
Sulphurie acid - .o . - . . - 8435
Nitrie acud - - - - - - - - - 767
Nitrons meid - - - - - - - - - Mil
Chlorine - - - - - . - - = 4t
Lead, ete. - - - - - - - - - Mil.
Iron - - E - - = L - - - Trace.

Probable constitution of the saline residoe :
Grains per gallon.

Chloride of sodinm . - - - - . - 643
Sulphate of potash - . - C . - - 088
"\l].illh“.[.l, of smla - - - - . . - . 5401
Sulphate of lime - - - - . . - - 480
Nitrate of lime . - - - . - . - 11+65
Carbonate of lime - . - . - . . - 1706

Carbonate of magnesin - - . . . . - 243
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8, 8a, 9. Marlstone Waters,
8. WATERWORKS WELL, May 11th, 1868
Sixth Report of the Rivers Pollution Commission, 1874, p. 95.
Composition of unpolluted water from a deep well in the Middle Lias.

Depth of well in feet
Dissolved matiers :—

Total solid impurity - - - % = = = 57°76
Organic carbon - - - - - - - - 168
Organie nitrogen - - - - - = ER 024
Ammonia - - - . - - - (W3
Nitrogen as mtmte.q and nitrites - - . . . —
Total combined nitrogen - - - - 020
Previous sewage or animal contamination - - —
Chlorine . - - - - - - s . 515
Hardness. Degrees.
Temporary - - - E = . g = - 80
Permanent - = - o i - & " . 17
Total - - 103

Clear and palatable.

Sn. WATERWORKS WELL. December, 1847,
Analysis by Mr, Lawrence Briant.

Results in parts per 100,000
& 2 191.

Parts per million.

Free ammonia - . - - - - - - 46
Albumineid ammonia - - . = - . 25
Oxygen required to ﬂxull'-u} organic matter - - - 390
Grains per gallon,

Total solid residue dried at 212° F - - - - . 43'1Ilj
Saline residue - - - - 4693
Organic and volatile matter and water of nr}'atallma.t-lun 1423
lee - - - - - - - - - - b2
Magmnesin - - - - - - - - = 171
Sonla, - - - - - . - - - - 16-79
Potash - SO o R e PR T
Sulphurie aud - - - - - - F73
Nitrie acid = - - - - - - - - HNil
Nitrous acid - . . - . - - - Nil
Chlorine - - - . -’ o7, BTN Lt - 309

Poisonons metals - - - . - = Nil.

Dntum Trace,

Iron E - - .
Probable constitution of the Saline Residue :—

Grains per gallon,

Chloride of sodinm - it

Sulphate of potash - - - - . 039
Sulphate of soda - . . E . - - 1340
Carbonate of soda - - - - - . - - 1295
Carbonate of lime - - = = - - - - 1022
Carbonate of magnesia - - B = = 3359

9. WATEEWORKS WELL.
Analyszes by 8ir Thomas Stevenson,
Communicated by Mr, F. Tomlinson.

Grrains per gallon,
April, 1900, Aug., 1907,

Free ammonin - : 5 i F . 430 156
Albnminoid ammonia- 5 - . - 0035 M1
Oxyzen absorbed at 15°C - . » = 013 021
Chlorine - - - - - - 34 524
Hardness—all tEmImmr:,r - - . - 15420 12-30
Total solids . - - . - 4788 S208
Loss on ignition - - - - . . "B 408
Nitrogen as nitrates - - - . 01 Trace.

Nitrites . - - . - - - None None,
10563, ]
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10. Water from River Gravel.

Sample drawn from hiydrant on Abington Square, Northampton, July, 18584,
wlien used for flushing purposes.  Analysis by Mr. Beeby Thompson.

Parts per million.

Free ammonia - = : : - = 3 = 132
Albuminoid ammonia - - . . . - - 374
Grains per gallon.
Chlorine - . : : : = - : . G-l
Temporary hardness as caleium earbonate . : 1)-g)
Permanent do do - - - . z 105
Total - - do o - - . - . -4
Total solid residue - - . F - 500

River gravel water varies considerably in composition at different times as
might be expected. Of actual records the variation at Northampton in free
ammonia is from 132 parts per million to 4 ; albuminoid ammonia 05 to
374 ; chlorine 1'5 grains per gallon to 6:3; Total solids 50 to 90 ;ﬁm"}m per

zallon,

= 11, Water from RIVER NEXE.

Analysis by Mr. John Thomas Cooper, August 1836 (from Grundy M.S.)
An Imperial gallon contains :—

Grains,
Carbonate of lime - - - . - - - - 4210
Sulphate of lime - - - - - - - - 14-37
Muriate of lime - - - - - = o= - 401
- of magnesia - - - - - - B
w  of soda - - - - - . = - 2O
With a greater quantity of organic matter than either
Ko, 1 or No. 3.
6353

R 12.  Stream Water 8T. JAMES' EXD.
Analysis by Mr. Beeby Thompson (April, 1907).
Parts per million.

Free ammonia . - - - - - - - - 14186

Albnmincid ammonia - - - - . - - i

Total oxygen absorbed at 100° C. - sy ome et )
Grains per gallon.

Chlorine - - - - - . - P . 5 17

Hardness as caleinm carbonate - . - - - 184

Total =olids . . - - - . ]

Norton.

Public supply to Village from SPRING on side of Borovan HiLL,
Water from Northampton Sand.
Communicated by Dr. J. C. Thresh.
Parts per million.

Free ammonia - - - x ) . i

Organic ammonia - = - - - - . - - 0050
Oxygen absorbed (4 hrs, 80° F.) - : 2 ) i 0220

Girains per gallon,

Chlerine as chlorides - 5 2 z = _ .
Nitrogen in nitrates - S 048
Total solida - - - - a = & - = ]

Total havdness - - . : . ey 40

2, SHALLOW WELL.
Analysis communicated by Dr. J. C. Thresh.
Parts per million,

Free ammonia - = - . - - - S B
Urg::.nir ammonia - - = = - - - - U"l_ﬁi
Oxygen absorbed (4 hours at 80°F.) - - - - 072
Graing per gallop.
Chlorine in chlorides - . . . : - . J.E-
Nitrogen in nitrates . - - - - - - -5l
Degrees,
Permanent hardness - - - - - . - 1

Temporary hardness - - - . - . . 4
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Oundle.
Communicated by Dr. J. C, Thresh.
Well bored by Mesars, Le Grand and Suteliff, 13,
Parts per million.
Free ammonia - - - . - - - - 10

Organic ammonia - - - . - . . - 010
Oxygen absorbed - - 182

Grains per gallon.

Chlorine in chlovides

Nitrogen in nitrates . . - - - - - 0ll
Degrees,

Permanent hardness - . A, e - - - 45

Temporary hardness - . . - - - - 21-5

Turbid, a little oxycarbonate of iron.

Peterborough.

Well at Pheenix Brewery, about a mile N.E, of the Cathedral.
Made by Mr. W, Elborne (1902 %) Communicated to Mr. Whitaker by
Mr. A. C. Young.

Depth, 68 feet. Temperature, 52° F. all the year round. Water oceurs in a
white sandy seam in blue [Oxford] clay.
No nitrates or nitrites.
Free ammonia - : A E - y y 1, 07
Albuminoid ammonia - - - - - - - 02

Girains per gallon.
Bicarbonate of soda

s e Ly TR
Chloride of soda - - - - - 4589
Sulphate of seda - - - £ : - : 12+
Carbonate of lime - - - = - - S
Carbonate of magnesia - . - . - - - 105
Silica - . . - - - g - : 5 63
Total - 12337

Potterspury.

Source. —Spring in Oolite (clay marl), yield 33,171 gallons per diem in July, 1896,
sald always to have a copious flow and not to fluctuate with the rainfall.

By Dr. A. Voelcker.
Communicated by the Local Government Board.

Resnlts in grains per gallon,

Total zolid residue - - - 29-G8

=

Oxidisable organic matter - - . . - . 1
Lime Sl i on St e 5 Y e A TR
Magnesia S . . =k -0
Nitric acid - . - - S s &0
Sulphuric acid - - . - - 5 - . o7
Chlorine - =W - T SRR - 110
Equal to ehloride of sodinm - - - - - 151
‘ree ammonia - - - - wt e e . - Trace
Albnminoid ammonia - - - - - - - Trace

The water was colourless, but slightly turbid, and on evaporation to dryness
left a residue amounting to 29-68 grains per gallon, consisting mainly of carbonate
of lime,

The water, in consequence of lime salts present, is decidedly hard, but very
free from organic impurity, or anything of an objectionabla character, so that
though inconveniently hard for ordinary domestic uses, it is perfectly good for
drinking.

10563, o2
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Pytchley.
sSource—Well 58 feet deep, (see p. 146.)
By Mr. Beeby Thompson, F.G.5., F.C.8. 1%L,

Communicated by the Local Government Board.
Parts per million. Grains per gallon.

Ammonia, free - - . A -l OO
T albuminoid - - = - 103 0021
Oxyeen abzorbed at 100" C. - : - 14 (IR0
Solul residue, total - - - 2 905
Chlorine - . = : . ? 13
Equal to chloride of 'm:lmm - E a1
Hardness. Degrees,
Temporary - . - Z . ’ a1)-2
Permanent - - £ : : i 53
Total - - - 3 - S 255

Appearance—A little opalescent, evidently due to its having been collected
during progress of the work.
Odour at 65° C. - - . - - - - - None
Sediment - - - - - - - - - - Bmall

Mmrnnwpu al examination of sediment—mostly fine mineral matter, a few

vegetable cells
‘%Im solid residne is white, and eonsists chiefly of Carbonate of Lime. The

ofher constitnents of the I‘Eﬂllllﬂ are magnesia, soda, and a trace of potash, in

the form of carbonates, sulphates, or chlorides.
This ia very g goold water from a hygienic point of view ; the amount of hard-

ness is a sl light drawback which is unavoidable in waters derived from the
Oolitie rocks of the district.

Quinton,

Well. Water from Great Oolite Limestone.

Analysis by Mr. Beeby Thompson.
[rra.:ms per gallon.

Free amnmonia - - - - - - - il
Albuminoid ammonia - . - . . =[G

Total oxyzen absorbed at 1[!0"’ C. - - - - . “iEl
Chlorine - . - - - . . = 141
Hardness, as cn.'[mum cnrhunnt.&, in dc"reca - . - 250

Total solid residue - - - - - - - 330

Colour - - e . - . - mone : bright and clear,

Raunds.

Communicated to Mr, Beeby Thompson by Mr. Thos. Yorke, Surveyor, Rannds.
Water from Trial well in “ Communis beds ** towards base of the Upper Lias.

Grains per gallon.

Free ammonia . - - - - - - - ‘1183
Albumineid aonmonia - - - - - D035
Oxygen absorhed by organic mnt-t-cr in l-d mmutcs at 0840

H40® F. - - -
Chloring - - - - - 1330
Equal to ehloride u[ aodinm {LIJI:I'IIIIUI] :m!t]l - - - 21918
Total solid matter - . - - - < 2G5 M)
Appearance in 2-foot tube - - . - - - Very turbid.
Oilonr when heated to 100% l' - - - - - None.
Metals - - - - . - - None,
Microseopic anmumh:m - - Deposit of earthy matter.

Analyses of waters from varions shallow wells in Raunds are given in Dir, R,
Bruce Low's Report to the Local Government Board, 1896,



NORTHAMPTONSHIRE. = I.H

Ravensthorpe.

1. RESERvVoIR WATER.
Analysis by Mr, Lawrence Briant.  Dee, 1897,
Before filtration,  After filtration.
. Parts per million.
Free ammonia

= = 105 0
Albmminoid ammonia - - - - 160 150
Oxygen required to oxidise organic matter 153 120
Grains per gallon,
Total solid residue dried at 212°F, 204 —
SBaline residue - - - - - - 10-64 -
Organic and volatile matter and water of
crystallization - - . - 1-40 -
Limea - - - - - 376 .
Magnesia - - - - - 050 —
Soda, - . . - - - 092 -—
Potash - - 024 —
Sulphuric acid - - - - 1463 —
Nitrie acid - - - - Nil —
Nitrous aeid - - Nil —_
Chlorine . - - 105 —
Loead - - - - . - - Nil -
Iron - . - - - . . = Trace —
Probable constitution of saline residne :-—
Chloride of sodinm - = g - E z ! - 178
Sulphate of potash - - e e L 44
Hul}lmlmtﬂ of lime - - - . . = . 245
Carbonate of lime - - - . ] ) - . 493
Carbonate of magnesia - - - - - 105

Lias.  Amnalysis by Sir T. Stevenson.
Tomlinson.  April 1906,

Grains per gallon.

)

e

New WeLL.  Water from Middle
Communieated by Mr. F.

Free ammonia - - - - . 5 < 0520
Albuminoid ammonia - - - . - - - 0015
Oxyvoen absorbed - . - - - - - L)
Chlorine - - - - - - - - - 152
Hardness—all temporary - - - - - = 11-4M)
Total solids - . : - . : . 5481
Loss on ignition - = = . - 4 = - 4-48
Nitrates - - - - - - - . Trace
Nitrites - - - - - . None

Rothwell.

Source—SHOLWELL SPRING, at Julm’t.ilnn of Northampton Sand and Upper Lias
Clay.
Yield—140,000 gallons per 24 hours,  July, 1901,
By Dr. E. W. Voelcker, County Analyst.
Communicated by the Local Government Board.

Results in grains per gallon.

Total solid residue - a e - - - 3080
Free ammonia - - . - - - - - None.
Albuminoid ammonia - - - (0]
Oxidisable organic matter - - 3 2
Lime - - . - - 2 127
Magnesia - - - - -+ 140
Sulphurie acid - = - - e
Nitric acid - - 7
Chlorine - - - . - - - - 2 k )6}
Equal to chloride of sodium - - - - . - 161

The water was colourless. On evaporation to dryness it left a residue
amounting to 30°8 grains per gallon, which consisted largely of earbonate of
lime, the water being one of a distinctly hard character. It is very free from
organic impurity, and also, in my Opinion, from contamination. Ali hough a
Imnl “ra.tle_rj AT uuuﬂ@]lh']ﬂ.i{ not convenlent for gi?l.ﬂq‘!ﬂl] qlnmu:ﬂi:- use, i{_ i'qr I
think, perfectly good for drinking. The sample contained a slight deposit which
should be removed by filtration.
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Stanion.
Source. —Well near to Reservoir in Inferior Oolite series.
Mostly Northampton Sand Water.
By Mr. Beeby Thompson, F.G.8., F.C.5.
Communieated by the Local Government Board.
Results in parts ?er million.
Free ammonia - - . - - - . - 1

Albnmineid ammonia - . = - - - ‘13
Total oxygen absorbed at 100° 'L - - - - 220

Grains ]mr gallon.

Chloring - - - - - - .

Hardness - - - - - - de;;reua ﬁ]'ﬁ

Solid residue (mostly carbonates) = .

Appearance - - el - - Clear and bﬂgllt
Odonr at 65° C. - - - . . - None.

Sediment - . - = = = - Very small—negligible.

Towcester.
Source—Artesian boring (see p. )
By Mr. Joo. Bingley, F.C.5.
Communicated by the Local Government Board.
Results in I:artﬁﬁger million.

Free ammonia - - . - = . g E
Albamineid ammonia - . = 2 3 : ¥ (4
Results in grains per gallon.
Chloring in chlorides - - . . - . =48
?ﬁt!'it% - - - - = - - 2 - None,
Nitrogen in nitrates - . - . . . . 09
Harilness. Degrees,

Temporary - . - - - - . . - b
Permanent - . . . . : : : - 4

Total - : : : - 9
Total solid matter driurl at ‘3‘1*2" I*a-h - - - 38
Lead - . - - - - - None.

This water is of good guality f::-r &rlul\m" and general domestic purposes, and
quite suitable in every respect for a publie uupply.

Upper Heyford.
GrassTHorre HiLL.
Wator from Marlstone.
Analysis by Mr. Beeby Thompson, F.G.8., F.C.5,
arts per million.
Free ammonia - - - = = - : (4

Albuminoid ammonia - - - - - - 08
Total oxygen absorbed at II.I{II“ C. . - - - 240
Lirains per gallon.

Chloring - - - - - 1'b
Temporary ha.nhu.-«-—. as calolum carbonate - - 238

Permanent - . - - - 8532

Total ]lmu.hmaa - - - - 1120

Total solid residue - - - - . = 1483

Approximate LUJIIP(J'!II-II:JII of the ‘!'J]-ld. residue.

Caleinm carbonate . - - - - 23-80
L |11L1'Ll||l sulphute - - . . - 43-66
Magnesinm !ﬂlllll]"ﬁ.lu - = = - - 4758
Sodinm sulphite - - - & . a2
Bodinm chloride - . . - - - - - 310
. 12736
Sedimentary matter, water of erystallization and loss 2004
14530

After prolonged pumping—
Total hardness - - . . - - - - 763
Total solids - . - - - - - . - 10475
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Upton.

BeErryY WooD ASYLITM.

1. Water from Northampton Sand.
I'L'uru.nr}, 1892,

Analysis by Dr. Emmerson, Leicester.

Appearanee in 2-foot tube a
Smell when heated to 100° (F. '-"]l -

Microscopical examination - - "
Oxyeen absorbed in 2 minntes at 80° r,L 1) -

Soli lﬁﬁ {grains P ga’[iﬂnﬁ . - - -
Chlorine - - - -
Free ammonia - - . - -
Albaminoid ammonia - - - - -
Hardness in degrees - - 2

A good water and fit ﬁ:r all dmnei-il-m 111Irpu~s-e.~,

2. Water from Marlstone.
Analysis by Dr. Emmerson.

Appearance in 2-foot tube - . -
Odonr when heated to 1007 (F, %) -
Microscopical examivation- - - -
Oxygen absorbed in 2 ]I]“Il:l.l-{‘,‘-‘i at 80° C.
Chlorine - - TR
Fres ammonia - - . - %
Albuminoid ammonia - - - - -

Hardness in degrees

-

Deep well.
October, 1804,
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elear
narme
- no deposit
. ‘55
- 1520
=0 2T
(30
“(Hr28
185

clear
- faint
- satisfactory
Grains per gallon,
- 008G
- 1315
0064
0048
nomna

Not free from organie ma.l,tm lmt W ltlnn thﬁ I1:n1t~ alluu ed for demestic use.

Analysis b}' My, Beeby Thompson, 1901,

Chlorine - . = -

Solid residue - . - -
o after ignition

Hardness about one degree -

Alkaline.
Attacks glass on long standing.
Solid residue deliquescent.
Approximate composition of solid ruul.lue —
Sodium chloride - - S
s sulphate - . -
ys tarbonate - - - - -
Magnesinm earbonate - . - -
Caleium carbonate - - -
Organic and other volatile ma.t.l,t.r - -
Matter insoluble after ignition -

L gy
i

PET O ] [ L

Grains per gallon
= 73

&n oo
E e
= 00 na B

-

- 12:35
- 1306
- 2042
- 250
a 11
— b l'ﬂ}
- 530

55014

The result of mixing this peculiarly soft water with the hard Northampton Sand
water seems to result in a highly antl:-xhl.ttur}' supply for all domestic purposes,
3. GARNER'S BPRING, near Berry Wood Asylum, Mareh 1871.
Sixth Report, Rivers Pollution Commission 1874, p. 119.

Composition of Spring Water from the Northampton Sand.

public water supply for Kislingbury.

Now used as a

Results in parts per 100,000,

Dissolved matters - —

Total solid impurity - - - - B
Organic carbon - - - - - .
Organie nitrogen - - . . - .
Ammonia - - - - -
Nitrogen as nitrates m:ul lutlitew. - - -
Total combined nitrogen -
Previous sewage or u.muml -:uul,amnmmm -
Chlorine - - - -
“unlm..ﬂs
Temporary - . - - - -
Permanent . - . - .

Clear and palatable. Total

2 31306
- L
. L
- LU
TN
i 3
7580
1-76
Deorecs,
17-4
a9

953+3
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4. TURNER'S BPRING, near Berry Wood Asylum.
Analysis by Mr. Laurence Briant. 1808,
Parts per million.

Free ammonia = - = - = . - nil.
Albumineid ammonia - < - - i’ = E 20
Oxygen required to oxidise organic matter - - - 270
Grains per gallon.
Total solid residue dried at 212¢ F, T e
Saline residne - . - - - . - - 3147
Drganic and volatile matter - - - - . - 385
Lime - - - - - . - . . 11-91
Magnesia - - - . - - £ : . 5
Soda - - - . - - . g - Dy
Potash - - - - a - . - = . 51
Sulphurie acid - - . . . 254
Witric acid - - - - - - - . - 452
Nitrous aeid - - - e nil.
Chlorine - - - - - - ‘ . - - oug
Poisonons metals - - . - . . - - mil.
Iron - - . - = - - - - - bare trace.
Probable constitution of the spline residue :—
Chloride of sodinm - - - - - - - 383
Sulphate of soda - - . = - : i : o)
Sulphate of potash - - - - . . . . 4
Sulphate of lime - = = - . - - 313
Nitrate of lime z - = - - - - b6
Carbonate of lime - - R P

Carbonate of magnesin - - - . - = 1'BT

Warkton

Some .-_J,na'l:,rmysa of waters from wells and H[II‘iIIgH at this locality were puhliahe{]_
in the Sixth Report of the Rivers Pollution Commission, 1874, pp. 81, 119.

Welland River.

On border of Northamptonshire, near Stamford.

Communicated by Dr, J. C. Thresh.
Grains per gallon

Chlorine in ehlorides - = : - : z s 1.96
Nitrogen in nitrates - . S s S
Permanent hardness - - - - = : z 58
Temporary hardness - - - . ; z . 11°F

Parts per million.
Free ammonias - - - - = - - .
Organic  ,, .

- ! .00
. - 1.74

]
0

Oxygen absorbed (4 hours at 80° F.)

Wellingborough.

1. Well at Harpwick, 17 feet deep, water derived from Northampton'
Sand and Ironstone resting on Upper Lias clay.

Yield 135,000 gallons in 24 hours.
By Dr. E. W, Voelcker, County Analyst.
Communicated by the Local Government Board.
Results in grains per gallon]

Total solid residue : - : . . - - 4368
Free ammonia - - - - - - - - L
Albuminoid ammonia - . - - - - - QL
Oxidisable organic matter - - . - - . "4
Lime - = : . - . . . - - 1557
Magnesin . . . . . ; : . = 27
Sulphurie acid - - - - - . - 8§89
Mitrie acid - - Trace
Chlorine - - 153

Equal to chloride of sodinm
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The residue obtained on evaporation to dryness consisted mostly of lime salts
(Carbonate and Sulphate), together with magnesia salts. The water is, by
reason of these salts, of a markedly hard characuer, and as such eould pnot be

called a convenient one for washing and domestic uses generally.

The water has not any considerable amount of dissolved organic matter, Imt
the amount of ammonix is perhaps a little high. This may, in part, be attri-
buted to the supply being a new one. -

The water, while hard and inconvenient for general use, is not pollnted with
harmful matter, and could be used for drinking.
2. HarpwICK Water. 3. BusurieLDs Water.
Analyses by Mr. William T. Burgess, F.1.C. Feb., 1906.
Communicated by Mr. E. Y. Harrison. 5 f

Parts per 100,000,

Matters in solution—

Total solid matter - - - W - - 677 68520
Organic earbon . - . . - - - 073 85
Organie nitrogen - = - - - . . (K 010
Ammonia, free - - . . - - - (2 {45
Ammonia, albuminoid - - - - - - 003 (13
Nitrogen as nitrates - - - - - 014 164
Nitrogen as nitrites . - - - - mnil nil.
Total combined nitrogen e - - - 025 ‘178
Oxygen consumed (4 hours at 80° F.) - - 021 121

2-10 1-90
- Bl-30 k10
- 2308 25764

Combined ehlorine . - =
Total hardness (calenlated)
Total lime (Ca Q) - . =

1 IR AR

Total magnesia (Mg0) - - . - - 346 3-32
Oxide of iron (Fe,0,) - - - - .06 i
“ Alkalinity " (eq. of carbonate of lime) - - 3370 3470
Carbonic acid, fixed (CO,) - . . . - 14-80 1530
Sulphurie anhydride (SO,) - - - . - 14-11 14:12
Matters in suspension—
Carbonate mk lime CaC0O,) - . - - - _
Oxide of iron (Fe,0,) - - - - - - 05 ERNCH

The difference in the analytical results of the Hardwick waters 1 and 2 may
be explained by the remarks under Hardwick in deseription of wells. B.'T.

Wilby.

1. Well, 30 feet deep at junction of Northampton Sand and Upper Lias Clay.
22765 teet above Ordnance Datum. 13 feet in clay.
Yield 20,150 gallons per day.
By Dr. E. W. Voelcker, County Analyst.
Communicated by the Local Government Board. 1904,

Results in grains per gallon.

Total solid residue . = - . - . - 35506
Freeammonia - - . . . . . . Trace
Albumineid ammonia - - - - - - . 002
Oxygen absorbed by oxidisable organie matter - - 016
Nitrogen as nitrates - - - - E: : - 552
Equal to nitricseid - - . - . . . 213
Chlorine . : s i : - . : . 1R
Equal to chloride of sodinm - H - = E - 250

The water was practically clear and colourless. It is a decidedly hard water
owing to the considerable quantity of Hllllf‘lhﬂte and Carbonate of Lime present,
and consequently is not a convenient one for general use.  As a drinking supply
it is fairly satisfactory.
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2. Source, Well 55 feet in Northampton Sand.
Water actually came from the Estuarine limestone (see p,163). Supply insuflicient.
By Dr. E. W, Voelcker, County Analyst.
Communicatel by the Local Government Board.

Results in grains per gallon.
Total solid residne - - - : - : E - 3u-78

Free ammonin - . - - . Trace.
Albumineid ammonia - - - - - i
Oxyzen absorbed - - - - - - - 023
Lime - - - - - - - . - - 1610
Magnesia . . . - S . . - 62
Sulphurie acid - - = - - - BT
Nitrie aeid - . . - - - - . 208
Chlorine - - - . - . - - == 147
Equal to chloride of sodiam - - . - - . 250

The water was slightly turbid owing to some suspended matters. Itisa very
hard water and not thoronghly satisfactory.

Woodford.

Source—Spring near river Nene, from Northampton Sand.

Yield—61,200 gallons per diem in January, 1896, but said to be nearly dry in
dry summers, and also liable to be overflowed Ly foods,

(Proposal not approved by Local Government Board.)
By Dr. E. W. Yoelcker, Connty Analyst, 1806,
Communicated by the Local Government Board.

= Result in grains per gallon.
Total solid residue R R Nl S b e R
Oxidisable organic matter - - - - - - 10
Free ammoniza - - . - - . . - Trace,
Albumineid amomonia - - - - - -s+ - None,
Lime . . - - - - - - - - 1540
Magnesia . - - = = - - = 121
Mitric acid - . - - - - - 1-10
Bulphurie acid - . = - T4
Chlorine - - - - - - - - 110
Equal to chloride of sodinm - - - 170

The water was colourless and almost perfectly clear. On evaporation to
dryness it left a white residue amounting to 38 grains per gallon, consisting
mainly of earbonate of lime. The water is, in conzequence of this considerable
amount of carbonate of lime, a very hard one, but it is very free from any
organic impurity and contains nothing of an objectionable character.

ﬁltiumlgll wari hard for ordinary domestic use, it is, in my opinion, a perfectly
good water for drinking purposes.
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Berry Wood Asylum, 156, 215, 216.

Biggleswade, 16, 29, 177 ; Rainfall
of, 22,

Billing Road Waterworks, 128, 129,

Billington, 40.

BixGLEY, J., 190, 194, 195, 199, 214,

Birchfield Farm, 48.

Bircu, Messrs. J. B, and E., 39.

Birchmoor, 174.

————— Farm, 66.

Birp, W., 138.

Biseot, 14.

Bituminous shale, 11,

Bracewery, J. T, 170.

Blakesley, 73, 74, 190,

Blatherwycke, 189.

Bletsoe, 40,

Blisworth, 74 ; Rainfall of, 27.

Blowing ‘i"e]l&a, 90, 130,

Blue Lias, 5.

Blunham, 40, 57, 183.

Bog, Black, 171.

iron ore, 180,

——— springs, 189,

Bonx, (., 157,

Bolnhurst, 40.

Boxmn, J., 156.

Boxxgy, Pror. T. G, 142,

Borough Hill, 86, 211

Bott End, 67.

Boughton Field, 189,

Eimjlgdur Clay, 16.

Bourne End, 40.

Boves, Me., 156,

Bozsat, 74.

Braceborough, 198,

Brackley, 74-76, 191 ; Rainfall of, 27,

Brafield, 76, 191, 192,

Brampton Ash, 77.

Braunston, 77.

Braybrooke, Rainfall at, 27.

BriaxTt, LAWRENCE, 201, 208, 209
213, 216.

Brickearth, 16.

Briekhill Pastures Farm, 29,

Bricas, J., 43.

——mc—

——
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Brigstock, 77—80, 192, 193,
Brington, 80, 193,
Hrianrt}h, 80, B1.
Broadley Head aﬁrirlg, 123, 188,
BrockLEHURST, MR, 51,
Bromham, 40, 41.
—_— H|:rirlg, 173.
Brook End Farm, 60.
Lodge, 84,
Broom, G2,
Browx, Mr., 104, 114,
BucHANax, Dr. G. 8., 44, 58, 183,

a20.
Buckby Folly, 117.
———, Long, 116, 117, 205, 206.
Buckinghamshire, Well in, 54.
Bugbrook, 189.
Buraess, W. T., 217,
Burghley Park, 189,
Burton Latimer, 81-82, 193.

— Waterworks, 161.

Burton Wold, 81.
Bury End, Shillington, 62.
—.— Farm, 30.
Bush Close, 161, 162.
—-— Hill spinney, 122,
Bushfields, 162, 217.

————

Cabbage gardens spring, 123, 126,

Caddington, 15, 41.

Caldecote, 57.

Callas, 74.

“(Callous” beds, 50, 74, 75.

CaMERON, A, C. G,, 12,17, 28, 30, 31,
33, 34, 36-43, 47, 48, 53-56, 58-
G3, G5, 67, 68, 86, 07, 111, 154,
1556, 172-176, 181, 183, 185, 187,
ag], 288,

Campions Hill, 69,

Campton, 41.

Canals, 6.

Cank ﬂ‘urm, 83.

Capricornus zone, 5.

Carboniferous, 99, 136, 137.

Cardington, 41.

Carstone, 12,

Cassary, Dr., 203,

Castle Ashby, 172 ; Rainfall of, 27.

Castor, 9, 82, 83.

Cement-stones, 6, 11,

Cephalopoda-beds, 7,

Chadwell, 173, 190,

Cuapwick, J., 49, 58, 65, 66, 155.

Chalk, 13.

—— Marl, 13.

——— Rock, 14.

——— Water Supply, 14.

Chalton, 5b7.

Chalybeate waters, 12, 13, 123, 173,
188,

Cuarumax, Pror, E. J., 13,15, 62, 221,

Cuarraway, W, 174.

Chaul End, 41,

INDEX.

Cheddington, 13.
Chiltern Hilfss, 4.
Chloritic Marl, 13,
Chorley Cop, 149.
Church Brampton, 82,
Cinquefoil Lodge, 160,
Clapham, 42, 43.
——— Folly, 42,
————— Park, 43.
—— spring, 173.
Clapton, 83, 84.
Clay with Flints, 16,
Clifron, 43, 44.
——— Lock, 43, 186,
Clophill, 29, 44, 177-179,
Clover Hill Well, 113.
CLOWER, JoHux, 208,
Crurron, Messgs,, 107,
Coal at Podington, 58.
——— Boring for, 114.
Cockayne Hatley, 44.
Cold Higham, 194.
Collingtree, 85.
Collyweston Slate, 9.
Coloured Clays, 10, 11.
CoLweLL, J. KEAR, 176.
Colworth House, 61 ; Rainfall at, 22,
Clommunis zone, 7.
CoXDER, J., 31, 33, 63.
Conduit Head, 123, 125, 126, 128.
Conglomerate, 17.
CoxsTABLE, J. 5., 73.
Coox, F., 127.
Coorer, J. T., 210.
——, W, 1686.
Coremaxw, De. S, M., 80, 83, 91, 101,
220,
Corallian, 11.
Corby, 85.
Cornbrash, 11.
CosForD, MR., 119,
ClosTIs, j., 87, 43, b2, 53.
Cotton End, 42, 64.
Courteenhall, 85,
Coventry Hifl, 88.
Cow Meadow, 46, 128,
Cox, Dr., 123, 125.
Craft’s Spring, 85.
Cranford St. Andrew, 85, 86.
——— St. John, 86.
Cranfield, 173.
Cransley Reservoir, 113.
Creaton, 101,
Cretaceons, 12,
Crow Hill, 88.
Croyland Abbey, Rainfall at, 27, 28,

Dallington, 86.

Dane Holme, 83,
Daventry, 86-88, 194,
Deacox, G. F., 34, 228
Deadman’s Cross, 48.
Deanshanger, 86,



INDEX,

Debdale Eit;ritu,:_,:T 91"
Delapre Abbey, 104.

Denton, 195.

DE Raxce, C. K, 34, 160.
Desborough, 88-89.

Diamond Rock Boring Co., 107.
Disturbances, 3, 6, 110, 121,
Diveg, J., 89.

Diviners, 74, 88, 95, 105, 131, 157.
Dixox, H. N., 222,

Docwra, Messgs,, 39, 49, 55.
Doddington, 102, 195, 200,
Dodford, 88, 89, 195,

Doggers, 11.

Dogsthorpe, 143.

Dolomite, 136,

DovrtoN, J., 31-33, 50, 59.
DorMax, }'[u., 119,

Downthorpe End, 91.

Drift, 16, 17.

Drumming Well, 189.

Duck End, 183.

Duke & Ockexper, MEssis,, 44, 55,
DurLey, MEssgs., 162,

Dumb Wells, 129,

Dunstable, 13, 14, 45.

Downs, 4.

Dunton, 45.

[aston, 90.

DYER, Dr. BERNARD, 174, 184, 206.

Earls Barton, 91, 195-196.

East Haddon, 91, 92, 190, 196.

Eastthorp, 204.

Eastoxn & ANDERsON, MEsses., 43,
62.

Easton Lodge, 74.

——— Neston, Rainfall a*, 28.

Easton-on-the-Hill, Rainfall at, 27,
28.

Eaton Bray, 46, 179,

——— Socon, 46, 179,

Brms, ARTHUR E., 1582,

EvrsorxEg, W., 197, 198, 199, 211.

Eicer, T. G, 38, 52.

Elstow, 46.

ExsuEersox, Dr, W, L., 193, 195, 198,
215,

Eocene, 15.

Estuarine Beds, 8, 10.

————— Gravel, 17.

————— Limestone, 112, 120, 146,

164, 165, 167, 168,

Ett.un, 02-03, 196-108.

Euvnsox, J., 33.

, H. J., 97, 132, 135, 139, 140,

141, 22].
Everdon, 6, 94,
Evemhnft, 47,

Everton, 46.

EXETER, MARQUIS OF, 172,
Eydon, 190.

Eye, 94, 95,

Eyeworth, 47.

lﬂﬁﬂa.

I
L=
i |

Farming Woods Hall, 79.
Farthinghoe, 190,

Faults, 3, 6, 110, 121.
Felmersham, 47.

Fenlake, 38.

Fenland, 17.

Fielding Farm, 54.

Finedon, 95, 198, 199,
Fish-bed, 7.

FrLercHER, Dr. W. W, E,, 88, 220.
Flitwick, 47, 180.

Floods, 17.

Floore, 6, 96-97, 190,

Forest I'I-fil.:rhlss:I 11.
Formations, List of, 2, 4.
FostEeRr, 8. 36, 50-52, 62,
Fotheringhay, 9.

Foul Air, 117, 151,

Fox Cover, G,linm:*a, 101.
Frawkraxp, Dr. P, I, 178,
FrankLin, C,, 35.
Freestone, Weldon, 103,
Foiiee, F. C,, 36, 176.
———, J,, 29, 38, 48, 50-52, 56, 66, 67.
Fuller's F.ﬂ.l‘tij:_ 12,

Furtho, 17, 97.

(GARNER, Mz., 106.

Garner’s Spring, 115, 215.
GARgreTT, DR, 12,

Gault, 13.

Gawburrow Hill, 80.

Gayton, 97-100, 189,
Geddington, 9.

Geological Formations, List of, 2, 4.
Gispox, L. S, 61,

(GILES, E,, 65, 66,

Glacial Drift, 16.

(ilassthorpe Hill, 156, 214.
(ilauconitie sand, 13.

Glinton, 100, 101,

GLover, J. H., 122,

GoLpiNg, Mr., 38.

Goldingion, 47.

Gravel and SBand, 16, 17.
Gravenhurst, 54.

Great Barford, 48,

—~—— Brington, 80, 193.

——— Creaton, 101.

—-— Dairy Farm, Goldington, 47.
—-, Renhold, 60.
——— Doddington, 102, 195, 200,
——-— Houghton, 102, 103,

———— Oolite Clay, 10, 11.
Limestone, 10,
————— Series, 10,

Weldon, 103,

GrEEN, A, H., 219, 220,

iy

—=—, MR., (of Ampthill), 30,
—~-—, Mz., (of Weston Favell), 164.
Cireen-coated nodules, 13, 14,
—- — End, 48.

Greensand, 12, 13.

——

l}
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Green sandstone, 12,
Gireen’s Norton, 200,
aretton, 103,
Grimscore, 194,
Guilsborough, 103, 104,

Haddon, East, 91, 92, 190, 196.
——— 'West, 164.

Hail Weston, 173.

Handeross Quick, 108.
Haxxam, J., 42, 62,
Hannington, 104, 200,
Hanscombe End, 61.
Harborough Hill Farm, 103.
Hardingstone, 104, 105, 201,
Hardwick, 105, 106, 162, 216, 217.
Hargrave, Rainfall at, 27,
Hﬂ,rTiEr’s l"Fll'I]']; 63,

Hanmer, F. W,, 143,

Harypole, 106.

Harrington, 9.

Harrrs, Mg., 104.

Harrisox, K. Y., 105, 162, 217.

HarrsrorNg, Rev. C. H., 140, 221,

Hariwell, 107, 201.
————— Farm, 173.
Harvey, W. M., 58,
Hassoel, 113.

Hatch, 57.

Hatley, Cockayne, 44.
Havivaxp, De., 74, 128.
Hawxkins, C. E, 57.
Hawnes, 48,

Haynes, 48.
Hazelbeach, Rainfall at, 27.
HEar, Carrrox B, 140,
Heath, 12, 48, 49.

Hel. ston, 107, 108,
Henlow, 49.

Hexmax, Mg, 38,
HexxyeLr, Con. Sir R. G., 53.
— T\, 30, 47, 113, 160.
Herpurx, Dr., 208,
Hermitage Farm, 77.
Herne Dairy Farm, 64.
I'IE-RUEn Ju ]-TG-

Heyford, 156.

Hickman, U, 41.
Hicaexs, Mz., 35.

Higham Bury, 59.

Ferrers, 108, 190.
Hivr, Dr. A. Bosrock, 194, 200.
B T

Hill Farm, Renhold, 60.
Hills, Heights of, 3, 4.
Hinwick Hall, 58,

Hitchin, Rainfall of, 21.
Hoarg, H,, 32.

Holeor, 104, 173,

Horpixe, MarraeEw, 109,
Horraxp, Dr., 185,
HorLroway, W, H.,, 220,
Hollowell, 109,

Holwell, 49, 173.

INDEX

Holwell Bury, 49.
Holywell, 109.

Holy Wells, 10, 173, 189,
Howme, Hexny, 39, 232.
Homersnawm, 5. C,, 221,
Horg, R. C,, 173, 189,
Hopkixsox, J., 14, 49, 222,
Houping Haill, 90,

Horsemoor Farm, 66,

Horton, 109, 110,

Houghton Conguest, 50,
—— (ireat, 102, 103.
House, liuughton
qiucﬁt, 13 '
———— Park, Ampthill, 29.
———— Regis, 14, 50.
Howarp, C., 46.

------- , H., 52.

Howbury Hall, 47, 60.
Hucaes, S, 31.
Huntingdonshire, Well in, 142,
Hushborne Crawley, 50.

Hyde, 55.

Iekwell Green, 57.

Inferior Oolite Series, 7.

Iodine, 205.

Ion Farm, 54.

Irchester, 110, 202,

Ironstone, 10, 11,

s e (Northampton Sand)

8,
Irthlingborough, 111, 112, 202.
Isham, 81, 112.
IsLer & Co., Messks,, 45, 51, 54, 83,
113, 166.
Ivel River, 4.
Ivinghoe, 13.

Jaues, Mg, 145.

JEKYELL, EDWARD, 59.

Jeyes' Jerty, 128,

JonxsroNg, WiLLiam, 180, 221
Jupp, Pror. J. W, 3, 9, 219,
Jupcg, T., 74, 75, 181.

J UDKINS, 3113., a6

- JUKES-BROWNE, A J., 1, 12-14, 31,

33, 40, 45, 55, 63, 164, 180, 219,
Jurassie, 2,

Kale, 77.

Keaxy, W., 81.

Keeley Lane, 66, 67.

Kellaways Beds, 11.

Kelmarsh, 70, 71.

Kempston, 50-53, 173, 180, 151.

————— Bury, 51, 181.

————— (irange, 51.

Kensworth, 15 ; Rainfall of, 21, 23,

KErR, Dr., 122,

Kettering, 112-114 ; Rainfall of, 21,
27,

—.—— Furnaces, 114.



INDEX.

Kettering Road Well, Northamp-
ton, 129, 135.

Keysoe, 53.

Kilsby Tunnel, 71.

Kimeridge Clay, 11.

Kings Cliffe, 189, 202.

King's Sutton, 1589, 190, 204.

Kingsthorpe, 114, 115, 204.

Boring, 135,

Kislingbury, 115,

KxiGuT, J. hFEHT, 202, 203.

Knuston Hall, 152.

———— Spinney, 151.

—_———— - —

Landslips, 8.

Latuaw, B, 133, 134.

Leagrave, 14, 53.

Lecky, R. T., 56.

Le Graxp & Svrcnier, Messes,
54, 57, 64, 66, T1, 84, 142, 163,
211.

Leighton Buzzard, 12, 54, 181-182 ;
Rainfall of, 22,

LEernEery, Dr., 191.

Lewis, E. W, 12, 182, 221,

Lias, 4.

Lignite, 10, 11, 58.

Limbury, 14.

Lincolnshire Limestone, 9.

Linslade Tunnel, 54.

Litchborough, 116.

Little Brington, 80.

——— Church Farm, 60.

——— Everdon, 6, 4.

——— Irchester, 111.

London, 86.

——— Park Farm, 30.

Loam, 16,

Local Government Board, 30, 44, 46,

47, 53, HG, 57, 00,
67, 76, 80, 83, 91,
92, 101, 111, 116,
120, 149, 173, 174,
177-179, 181, 183,
184, 191, 194, 195,
197-203, 205, 206,
211-214, 216-218.
o S . List of
Reports, 220.

Locock, H., 124.

Long Buckby, 116, 117, 205, 206,
— — Close, 9.

Lovarr, MR, 157.

Low, Dr. R. B, 116, 205, 212, 220,
Lower Caldecote, 57.

——— Chalk, 13.

——— Estuarine Beds, 8
——— Gravenhurst, 54.

——— Greensand, 12.

——— Lias, 4.

——— Shelton, 173.

Lowes Wood, 65,

Lumber Tubs, 129,

Lusop, J., 34

237

Luton, 15, 55, 182, 183 ; Rainfall of,
22

——— Downs, 4.

Manmx, W. B, 67, 151.

Maidencommon Farm, 55.

Maidwell, 9.

Malsor Reservoir, 113.

Manor Farin, Furtho, 97.

——— House Farm, Milton, 119.

MaAxsERGH, J., 34, 113, 221,

Maps, List of, 219.

Marcasite, 1588,

Margaritatus zone, 5.

Marholm, 117, 115.

Marine gravel, 17.

Marlstone, 5.

MarsH, REv.,, 47,

———, (3., 84

Marston Morctaine, 56, 173, 183,

MarTin, H., 116,

Manlden, 183,

Maxey, Rainfall at, 27.

Mayxe Bros, Messns,, 49,

Meadow Farm, 51.

Mears Ashby, 167.

Medbury Farm, 46.

Melbourn Rock, 14, 15.

Memoirs, Last of, 219,

Mep mr.-;hall, 5.

}[idilllu Chalk, 14, 15.

——.— Lias, 5.

MippLEMax, Mr., 55.

MipprLerox, R. E, 151.

Miletree Farm, 48,

My, H., 128,

—— D H. R, 18

Mrxer, F. W, 74, 117, 151.

MiLxe, A., 134,

Milton, 118, 119, 206.

—_— Ert:neat, 56, 173 ; Rainfall

of, 22,

——— Park, 9.

Mineral Springs, 48, 123, 173, 188-
190,

Mrvarr, De. F. St. G,, 44, 47, 53,
57, 60, 63, 67, 220,

Moggerhanger, 56, 57, 183.

Monksmoor, 87, 194,

Moraax, T., 127.

MorToN, J., 188, 189, 23],

Mottled elays, 10, 11.

Moulton, 119, 120.

Mount Pleasant, 31.

Nailbournes, 15,

Nasu, Messrs., 36.

Nene fault, 6. 2
—-— River, 3, 121, 138, 210.
Newhorough, 120.

Newbottle, 120, 206.

Now Duston, 40,

—— England, 144, 145,
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Newnham Grange, 88,

Newport Pagnell, Rainfall of, 21.

Newspring Farm, 39.

Newron, E.T., 68,

Nicaors, H. B., 222,

Nine Springs Well, 123, 128,

Nitescens zone, 5, 158,

Nosrg, J. E,, 92-94, 100, 107, 108,
117, 118, 120, 143, 143, 145, 159,
163, 164,

Nobottle, 190,

Nodules, 12-14,

Northampton, 6, 121-140, 207-210.

Jeds, 7.

alai_m'nll, a7,

——— Prings, 121.

—————— Wells, 124, 130.

Northamptonshire, Agriculture of,

]?I‘

-, Geology of, 1.

——————— —, Rainfall of, 23.

—_—— ———— Waters of, 188,

——————— , Wells of, G9.

Northfields Farm, 143.

Northill, 57.

Norton, 210,

Oaklands, Rainfall of, 22,

OQakley, 57, 58, 173, ¥4, 185.

Bridge, 17.

Old Duston, 90.

—-- Nan Gulpin’s Well, 153.

—-- Red Sandstone, 99, 100.

—-- Warden, 57 ; Rainfall of, 22.

OLIVER, MR, 55.

Orton, 141, 142,

———- Longueville, Hunts, 142.

Oundle, 10, 142, 189, 211 ; Rainfall
at, 27.

Ouse, River, 4, 33-35, 41, 43, 46.

Overendgreen Farm, 49.

Overstone, 142,

Oxford Clay, 11.

Oxley's Farm, 48.

Oyster-bed, 7.

Paix, T., 47

Paper-shale, 7.

Pare, W, 67.

Parsoxns, Dr. H. F., 47, 80, 220,

Passenham, 143.

Patex, R, B, 53, 55,

I*mkirlr, 143.

Pearsox, J., 69, 86, 130, 132.

Peat, 17, 180.

Pebble-bed, 5, 12.

- gravel, 16.

PecE, L., 33.

Pendle {Cornbrash), 36,

Pexxme, W. H., 220.

Pcsrmnhni], 58, 173.

Paterborough, 9, 143-145, 180, 211,
i —-—— Rainfall, 27.

-—-— Water supply, 82,

1 9,

INDEX,

Petrifying aprings, 33, 173, 188,

PerriT, MESsks, 122,

FPriuies, A. F., 45,

——— W.R,, 55

Prarers & Co., Messrs, P., 154.

——— T, 139,

Phosphatic nodules, 12, 13.

Ph{smal Features, 2.

Piddington, 145, 1486.

Pills, 46.

Pinfoldpond, 65,

I'itsford, Rainfall of, 27.

PrLaTER, A. C,, 32,

Pleistocene, 16.

Podington, 5H8.

Ponds for water supply, 16, 40,57,
G0, 63, 64, 128,

Popes Well, 838,

Porrer, Dr. H., 145.

Potagrove, 58, 59.

Potterspury, 211,

Potton, 59 ; Rainfall of, 22.

Power, Sm W. H., 220.

Prestoxw, Hexry, 93, 94, 100, 107,

108, 117, 118, 120, 142,
143, 145, 159, 163,

—— T 43 64-66, 187.

Preston l,Jmmnr:-,', 146,

Pre-triassic rocks, 2, 4.

Prior, Dr. C. E, 38, 173, 221.

Puddington, 58,

Pulloxhill, 59, 185.

Pyrites, 10, 13, 148, 188, 189,

Pytchley, 146, 212.

Quartz-felsite, 142,
porphyrite, 142,
Quicksand, 146, 161.
Quinton, 212.

“ Race,” 10, 11.

Racemeadow Farm, 46.

Rainfall, Bedfordshire, 18,

———-- - Northamptonshire, 23.

Rammel, 77, 108, 110, 112.

Raxsos, W., 50,

Raunds, 147-149, 212,

Ravensden, 59.

Ravensthorpe, 9, 129, 149, 150, 213 ;
Rainfall at, 27.

BawrLeNce & Squarey, MEssks., 83,

Ravxsrorn, R, 127.

Reach, 48,

Reading Beds, 15.

Recent, 17.

Red Wells, 162, 190,

Renhold, 60, 185,

Rensnaw, A. B., 83.

Reservoirs, 9, 113, 128, 129, 149, 150.

e e f0F CANIELLS, 6.

Rhatic Beds, 4, 98, 137, 141.

Ricuarpsox, F. W,, 202,

Ridgmont, GO,

Ringsall, 15,

River Gravel, 17.



INDEX,

Hiver Gravel, Water from, 39, 29,
138, 148, 173, 179, 210.

RoserTs, H., 143,

Rock-bed of Middle Lias, 5.

Rothersthorpe, 151.

Rothwell, 213.

Roxton, 60.

Rushden, 151.

Waterworks, 67, 68.

Russer, R. J,, 75.

St. Andrew’s Hozpital Farm, 119.

- Well, 123, 125,

e Ml 1

— James' End, 132, 140,

—= Laurence's Well, 189,

—- Loy’s Spring, 190.

—— Mary's l‘h’{:ﬂ. 173.

—— Thomas & Becket's Well, 123,
124, 128, 131, 208,

Salcey Forest, 107.

Saline waters, 4, 7, 11, 38, 137, 140,

: 173;_'. 189,

Salph End, 60.

Sand and gravel, 16, 17.

sand House, 58,

Sandy, 60, 185,

SapToris, H., 114.

Saturation, Plane of, 15.

SAUNDERS, J., 14, 5, 221, 222,

SAvorY & Moorg, MEssks., 186.

Scarlet Well, 122, 127.

Sections, Horizontal, 220,

Sedgebrook, Hainfall of, 27,

SEELEY, Pror. H. G, 145.

Selenite, 10, 11.

Septaria, 11.

SERJEANTSON, REV. R. M., 125.

Seven Springs, 189,

Sewell, 50.

Shalton, 185.

SHARMAN, EDWARD, 161,

Sharnbrook, 61 ; Rainfall of, 22,

SHARP, 5., 74, 114, 115, 132-134,
156, 157, 170, 221,

Shefford, 61, 186,

Shelton, 56, 173.

Shillington, 13, 61, 62,

Bury, 62.

Shirehill, 69.

Sholwell Spring, 213.

suort, Dr. T., 221,

Silsoe, 13, 62, 173 ; Rainfall of, 22.

Silt, 17.

SKERTCHLY, 5. B. J,, 214.

Saart, W., 58, 69, 74, 76, 84, 85, 96,
7, 102-103, 105, 109, 112, 118,
145, 146, 160, 172.

SuirH, Dr. h’., 114.

—-—, ME., 147, 148,

SopIN, M., 91.

Souldrop, 62.

Sounding Well, 49,

soathall, 62, 1506,

— —_—

e e L

Spas, 123, 173, 188-180.

SPENCER, EARL, BO.

Spinatus zone, b,

Spinney Well, 121, 135.

Spout Hall Spring, 203. !

Springs in  Middle Lias, 6 ; in
Northampton Beds, 8 ; in
Great Oolite Limestone,
10; in Chalk, 14, 15.

————, Mineral, 4, 7, 11-13, 38, 48,
123, 137, 140, 173, 188-190.

SQUIRE, (r., 183,

Stagsden, 62,

Stamford, Rainfall near, 28 ; Water

sup i_'.r of, 172.

Stanfordbury Farm, 62,

Stanion, 152, 153, 214.

Stanton, 173.

Stanwick, 190,

Staploe, 46,

Steppingley, 63,

STEVENsox, Sk T, 173, 174, 177

178, 209, 213.

Stevington, 63, 173,

Stimpson Avenue, 128-130.

Stoke Mill, 61.

Stondon, 49.

Stony Stratford, 17.

Stotfold, 31, 63 ; Rainfall of, 22, 23,

Studham, 15. )

Sulphuretted hydrogen, 9, 148, 189,

Sundon, 63.

Sutton, 9.

Swallbrook Spring, 121, 122.

Swallow holes, Artificial, 129,

Swarbrick Head, 122.

Swarbutts Head, 127.

Swarswell, 122,

SweeTiNG, Dr. R. D., 46, 220,

Sykes, H., 172,

Syaoxs, (. J., 18, 23.

Synclines, 8.

Sywell, 67, 108,

——— reservoir, 9.

TavLor, Mr., 116.

Tea Caddy Farm, 104, 200.

Teeton, 9, 129, 153, 154.
under Ravensthorpe,

Tempsford, 63, 185 ; Rainfall of, 22.

Thenford, 190.

Thorpe Mandeville, Rainfall of, 27.

Three Counties Asylum, 31 ; Rain-
fall at, 22, 23,

THRESH, Dr. J. C., 93, 179, 182, 185,
186, 192, 196, 198, 210, 216.

Thurleigh, 63.

Tiffield, 154,

Timmins & Sowxs, Messes, E, 68,
a3, 103,

Tingrith, 64,

Tomuixsox, F., 125, 126, 129, 137,
139, 149, 200, 213, 222,

See also
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Tomrrixs, Mr., 84.

Torkington Farm, 164.

Totternhoe, 186, 187.

—————- Stone, 13-15, 174.

Towcester, 154, 155, 214 ; Rainfall
at, 28,

Transition Bed, 7.

TrercH, R., 219.

Trias, 4, 98, 136, 142,

Trywell, 125.

Tufa, 188,

Tvrrocn, Masor H., 34, 176, 222,

Turner's Spring, 216.

Turvey, 173 ; Rainfall of, 22.

Twinwood Farm, 42,

Unmney, J. C., 183.

Uplands, 3, 4.

Upper Caldecote, 57.

~——— (Chalk, 14, 15.

——— Estuarine Limestone, 10.
——— ———— Beries, 10.
—— — (Greensand, 13.

—-—— Heyford, 6, 156, 214.
Lias, 6.

——— Bhelton, 56.

——— Weedon, 160.

Upton, 115, 156-158, 215, 216.
UssHER, A., 29, 37.

Vales, 2-4.
Valley Drift, 17.
Valleys, Buried, 16, 17.
Tarfiu:})]e Beds, 8.
Variegated clays, 10, 11.
Viaduct, Bromham, 41 ; Clapham,
43 ; Oakley, 57.
Yigo brickyard, 123, 208.
S Syring, 123, 128,
aterworks, 128,129,
——- Well, 133, 135.
Vorrcker, Dr. A, 183, 187, 190,

[

a211. i
—————, Dr. E. W, 192, 195,
196, 201, 202, 205, 206, 213, 216-

218,

Walton, 159,
Wansford, 9.
Wappenham, 160.
Waresley, Rainfall of, 21.
Warkton, 160.
Warmington, 160,
Warren Hill, 113,
Watford Court, Rainfall at, 27.
Warkixs, J. J., 90,
Weedon, 6, 160,
Beck, Rainfall of, 27.
———— Laois, 190,
Weekley, 113, 160, 161,
Weldon, 103.
— —- (3range, Rainfall at, 27.

Welford, Rainfall at, 27 LCi
Welland, River, 216. /e " Wg
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INDEX.

Welland Valley, 2, 3.
Wellingborough, 161, 162, 190, 216,
217 ; Rainfall of, 21, 27, 28,

WeLLg, C., 35, 36.

Werrington, 9, 163, 164,

West Haddon, 164,

Weston Favell, 164-166.

Waarr, G, 70,

Waearox, Dr. 8. W, 46, 220,

WHeeLer, E., 144.

Whision, 166.

Wurraker, W, 29-31, 33, 39, 45,
49, 53, O6, 57, 61, 63-68, 118,
142, 151, Id0, 211, 219, 220,
222,

Wurte & Soxs, Messrs. R., 45.

White Hill, Kingsthorpe, 115.

Lias, 141.

----- Well, 162.

Whittlebury, 166, 167 ; Rainfall of,
27.

Wilby, 167, 168, 217, 218

Wilden, 64. ’

WiLLiams, J. B, 71, 78, 17, 87, 89,
116, 155, 170, 194.

Willshamstead, 64,

Witsner, Mn., 47, 54.

WINCHILSEA AND NOTTINGHAM,
EArL oF, 103.

Winterbournes, 15.

Winwick, 164.

Witches Well, 153,

Wittering Spa, 190.

Woburn, 12, 64-66, 187,

———— Hills, 4.

———=— Park, 64, 65.

— e -— Bands (formation), 12.

e e —— (¥illage), 31-33.

Wollaston, 168-170.

Wood End, Kempston, 50.

————— , Marston Moretaine, 56.

————— , Pertenhall, 58.

——- Hill, 126-128.

Wooderoft Castle, 107,

Woodfield Farm, 60.

Woodford, 170, 218.

Halse, 170,
Rainfall of, 27.

Wootton, 66, 67, 173.

Wothorpe, 172.

Wrest Gardens, 173,

—— Park, 62 ; Rainfall of, 22.

Wrestlingworth, 67 ; Rainfall of, 22,

WrigHT, J., 77.

Wryart, REv. P, 52,

Wrykes, W., 127, 128,

Wymington, 67.

_____ 171, 189;

Yardley Hastings, 172,
Yorkeg, T., 148, 212.
Youns, A. C.,, 211.
——_ JOsEPH, 101.

Zones in Lias, 5-7.
Zouche's Farm, 41.
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