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PREFACE

National resources of many industrial minerals may seem
so large that stocktaking appears unnecessary, but the
demand for minerals and for land for all purposes is
intensifying and it has become increasingly eclear in
recent years that regional assessments of the resources
of these minerals should be undertaken. The publication
of information about the quantity and quality of deposits
over large areas is intended to provide a comprehensive
factual background against which planning decisions can
be made.

Sand and gravel, considered together as naturally
occurring aggregate, was selected as the bulk mineral
demanding the most urgent attention, initially in the
south-east of England, where about half the national
output is won and very few sources of alternative
aggregates are available. Following a short feasibility
project, initiated in 1966 by the Ministry of Land and
Natural Resources, the Industrial Minerals Assessment
Unit (formerly the Mineral Assessment Unit) began
systematic surveys in 1968. The work is now being
financed by the Department of the Environment and is
being undertaken with the co-operation of the Sand and
Gravel Association of Great Britain.

This report describes the sand and gravel resources of
400 km?® of country  around Kettering  and
Wellingborough, shown on the accompanying 1:25 000
resource maps. The survey was conducted during 1974-75
by A. H. Fawcett and A. M. Harrisson, who were assisted
in the drilling and sampling programme by J. L. Knight,
Jd. W. Merritt and W. R. J. Harries. Additional drilling,
using a Minuteman power auger-rig, was carried out in
1978 by A. M. Harrisson and J. B. L. Wild. A. M.
Harrisson compiled the report.

The area was first mapped (1864-1877) on the one-
inch scale by J. W. Judd, H. H. Howell and W. H.
Holloway and is included on the one-inch geological
sheets Northampton (185), Wellingborough (186) and
Kettering (171). It was remapped on the six-inch scale
between 1939 and 1947 by J. H. Taylor, J. E. Prentice, P.
A. Sabine, S. E. Hollingworth, F. A. Welch, V. Wilson, W.
D. Evans, G. W. Green and A. W. Woodland.

Officers of the Property Services Agency based at
Newmarket and J. W. Gardner CBE (IGS Land Agent)
were responsible for negotiating access to land for
drilling. The ready co-operation of landowners and
tenants in this work is gratefully acknowledged.

G. M. Brown
Director

Institute of Geological Sciences
Exhibition Road
London SW7 2DE

6 August 1982.
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The sand and gravel resources of the country around
Kettering and Wellingborough, Northamptonshire

Description of 1:25 000 sheets SP 97 and parts of SP 87 and TL 07; and SP 86 and 96

A.M. Harrisson

SUMMARY

The geological maps of the Institute of Geological
Sciences, pre-existing borehole information and 150
boreholes drilled for the Industrial Minerals Assessment
Unit form the basis of the assessment of sand and gravel
resources of the country around Kettering and
Wellingborough, in parts of  Northamptonshire,
Cambridgeshire and Bedfordshire.

All the deposits in the area which might be potent-
ially workable for sand and gravel have been investi-
gated, and a simple statistical method has been used to
estimate the volume. The reliability of the volume
estimates is given at the symmetrical 95 per cent
probability level.

The two 1:25 000 resources sheets are divided into
four resource blocks containing between 5.4 and
19.2 km? of sand and gravel. For each block, the geology
of the deposits is described and the mineral-bearing
area, the mean thicknesses of overburden and mineral
and the mean gradings are stated. Detailed borehole data
are also given. The geology, the position of the boreholes
and the outlines of the resource blocks are shown on the
accompanying maps.

Notes

Each borehole registered with the Institute is identified
by a four-element code (e.g. SP 86 SW 632). The first
two elements define the 10-km square (of the National
Grid) in which the borehole is situated; the third element
defines a quadrant of that square, and the fourth is the
accession number of the borehole.

All National Grid references in this publication lie
within the 100-km square SP unless otherwise stated.
Grid references are given to eight figures, accurate to
within 10 m, for borehole locations. In the text, four-and
six-figure grid references are used for more extensive
locations, for example for farms.

Bibliographical reference

Harrisson, A. M. 1983. The sand and gravel resources of
the country around Kettering and Wellingborough, in
parts of Northamptonshire, Cambridgeshire and
Bedfordshire: description of 1:25 000 sheets SP 97 and
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and 96 (Resource Sheet II).
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INTRODUCTION

The survey is concerned with the estimation of

resources, which include deposits that are not currently

exploitable but have a foreseeable use, rather than
reserves, which can only be assessed in the light of
current, locally prevailing, economic considerations.

Clearly, neither the economic nor the social factors used

to decide whether a deposit may be workable in the

future can be predicted; they are likely to change with
time. Deposits not currently economically workable may
be exploited as demand increases, as higher-grade or
alternative materials become scarce, or as improved
processing techniques are applied to them. The improved
knowledge of the main physical properties of the
resource and their variability, which this survey seeks to
provide, will add significantly to the factual background
against which planning policies can be decided (Archer,

1969; Thurrell, 1971, 1981; Harris and others, 1974).

The survey provides information at the 'indicated' and
'inferred' levels. 'Indicated' assessments "are computed
partly from specific measurements, samples or produc-
tion data and partly from projection for a reasonable
distance on geologic evidence. The sites available for
inspection, measurement, and sampling are too widely or
otherwise inappropriately spaced to permit the mineral
bodies to be outlined completely or the grade established
throughout". 'Inferred’ assessments are those "based
largely on broad knowledge of the geologic character of
the deposit and for which there are few, if any, samples
or measurements." (Bureau of Mines and Geological
Survey, 1948, p 15).

It follows that the whereabouts of reserves must still
be established and their size and quality proved by the
customary detailed exploration and evaluation under-
taken by the industry. However, the information pro-
vided by this survey should assist in the selection of the
best targets for such further work. The following arbit-
rary physical criteria have been adopted:

a The deposit should average at least 1 m in thickness.

b The ratio of overburden to sand and gravel should be
no more than 3:1.

¢ The proportion of fines (particles passing a 0.625 mm
B.S. sieve) should not exceed 40 per cent.

d The deposit should lie within 25 m of the surface, this
being taken as the likely maximum working depth
under most circumstances. It follows from the second
criterion that boreholes are drilled no deeper than
18 m if no sand and gravel has been proved.

A deposit of sand and gravel that broadly meets these

criteria is regarded as 'potentially workable' and is

described and assessed as 'mineral' in this report.

Pre-Pleistocene rocks, which are usually consolidated
and devoid of potentially workable sand and gravel, are
referred to as 'bedrock'; 'waste' is any material other
than bedrock or mineral; 'overburden' is waste that
oceurs between the surface and an underlying body of
mineral.

For the particular needs of assessing sand and gravel
resources, a grain-size classification based on the geo-
metric scale s mm, ¥ mm, 1 mm, 4 mm, 16 mm, 64 mm
has been adopted. The boundaries between fines (that is,
the clay and silt fractions) and sand, and between sand
and gravel grade material, are placed at & mm and 4 mm
respectively (see Appendix C).

The volume and other characteristics are assessed
within resource blocks, each of which, ideally, contains
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Figure 1 Map showing the location of the resource sheets with respect to the principal towns, the courses of the rivers
Nene and Ise and the distribution of the major roads and railways within and near to the area assessed.

approximately 10 km* of sand and gravel. No account is
taken of any factors, for example roads, villages or land
of high agricultural or landscape value, which might
stand in the way of sand and gravel being exploited,
although towns are excluded. The estimated total volume
therefore bears no simple relationship to the amount
that could be extracted in practice.

It must be emphasised that the assessment applies to
the resource block as a whole; valid conclusions cannot
be drawn about mineral in parts of a block, except in the
immediate vicinity of the actual sample points.

DESCRIPTION OF THE RESOURCE SHEET AREA

General

The resource sheets comprise an area of 400 km® sit-
uated north-east of Northampton (Figure 1) in the
counties of Northamptonshire, Bedfordshire and
Cambridgeshire. The area is almost equally divided by
the River Nene whieh flows from Northampton [755 605]
in the south-west to Thrapston [997 787] in the north-
east. The principal towns are Kettering [867 784] in the
north-west, Wellingborough [892 679], Higham Ferrers
[926 685] and Rushden [995 725). The area is well served
by main roads trending both north-south and east-west
but the only railway line within the area is that between
Kettering and Bedford.

Topography

The area consists mainly of a plateau (Figure 2) between
200 and 400 ft (61-122 m) above OD that slopes gently
eastwards. The plateau is bisected by the River Nene
which flows north-eastwards towards the Wash, being
joined at Wellingborough by the south-eastwards-flowing
River Ise. In the south-west, the valley of the Néne is
broad, but south of Wellingborough, it narrows and

subsequently follows a winding course to Thrapston. The
plateau is dissected by several tributaries of the main
rivers.

Geology
The area is structurally simple with a regional dip of less
than 0.5 degrees to the east. The southern boundary fault
of the Stanton-Aldwincle trough cuts across the north-
eastern corner of the area. Minor faults are common and
are particularly evident where the Northampton Sand
ironstone has been quarried. The predominant fault trend
is east-south-east.

Superficial bulges and cambers are commonly
associated with the main valleys.

SOLID

A number of Jurassic formations are present at outerop.
On the accompanying maps, these are included within
the following five units, in ascending order: Lias, Inferior
Oolite Group, Great Oolite Group, Cornbrash, and
Oxford Clay. All are exposed along the valley sides, but
are elsewhere concealed beneath drift. A deep borehole
at Orton [7942 7916], west of Kettering, indicated that
beneath the Jurassic and the underlying Triassic is an
unconformity, the latter resting direetly on rocks of
probable Precambrian age.

Lias The oldest rocks proved by the survey were green
chamositic oolites of the Marlstone Rock Bed (Middle
Lias), encountered in assessment boreholes SP 86 SE 46
and 47. The overlying Upper Lias comprises fissile grey
mudstones, 50-55 m thick, weathering to a stiff, bluish-
grey silty clay which crops out along the valleys of the
rivers Ise and Nene.

Inferior Qolite Group The Inferior Oolite Group in this
area comprises the Northampton Sand and the Lower
Estuarine 'Series’.
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The Northampton Sand, with a maximum thickness of
about 7 m, consists of ironstones and sandstones which
extend north-eastwards from Northampton. Between
Thrapston, Wellingborough and Kettering the ironstone
has been widely exploited.

The Northampton Sand is overlain by the Lower
Estuarine 'Series' which locally oversteps the
Northampton Sand to rest directly on the Upper Lias, for
example near Great Harrowden [870 702] and Strixton
[900 619]. The 'Series', which consists of frequently con-
torted fine sands, silts and mudstones, is generally less
than 7 m thick, and in places thins out completely, for
example at Farndish [927 633] and Whiston [850 603].

Great Oolite Group The Great Oolite Group is taken for
the purposes of the present account to comprise the
Upper Estuarine 'Series', the Blisworth Limestone and
the Blisworth Clay.

The Upper Estuarine 'Series', up to 9 m thick, ecom-
prises three main divisions. The basal unit consists of
freshwater silts and clays similar to those of the Lower
Estuarine 'Series', together with a bed of nodular iron-
stone. The succeeding divisions ecomprise a thin lime-
stone which passes up into a sequence of green and grey
clays, silts and mudstones.

The Blisworth Limestone is a hard, massive lime-
stone, 4.0 to 7.5 m thick, which forms a bench where it
crops out along the valley sides, particularly between
Higham Ferrers and Raunds [TL 000 731]. The overlying
Blisworth Clay comprises grey, red, brown and green
clays 3.5 to 6 m thick.

Table 1 Classification of deposits proved at the surface
and in Industrial Minerals Assessment Unit boreholes.

Thickness *
DRIFT (m)
QUATERNARY
Holocene and Pleistocene
Alluvium 0.2-2.6
Alluvial Fans up to 6.5
River Gravel: First Terrace 0.7-5.4
Second Terrace 2.5-4.5
Calcareous Tufa up to 1.5
Head 1.0-3.0
Boulder Clay 1.0-12.0
Glacial Sand and Gravel up to 10.0
SOLID
JURASSIC

Oxford Clay
Kellaways Beds: Sand
Clay

— o
o v
g go
O =

Cornbrash

Great Oolite Group

Blisworth Clay 3.5-6.0

Blisworth Limestone 4.0-7.5

Upper Estuarine 'Series' up to 9.0
Inferior Oolite Group

Lower Estuarine 'Series' up to 7.0

Northampton Sand up to 7.0
Lias

Upper Lias 50-55

Marlstone Rock Bed (Middle Lias)

* The thickness of Drift deposits are recorded
measurements whereas those of the Solid deposits
have been derived from published sources.

Cornbrash The Cornbrash, a reddish brown weathering,
shelly and often flaggy limestone 1 to 3 m thiek, is
present in the eastern half of the area, where much of
its outerop is concealed by Boulder Clay. However, it is
exposed along the valley sides of the Nene downstream
from Higham Ferrers and Irthlingborough [947 706].

Oxford Clay (including the Kellaways Beds) The most
westerly outecrops of these deposits are in the Great
Addington [958 750], Little Addington [956 7361 and
Woodford [965 771] areas. Downstream of Higham
Ferrers they form a plateau which covers the eastern
part of the area.

The Kellaways Clay is a medium to dark grey mud-
stone 0.5 to 3.1 m thick. The overlying Kellaways Sand,
1.5 to 4.5 m thick, consists of intensely bioturbated
greenish grey clayey silt and fine sand.

The Lower Oxford Clay consists of mudstone which
weathers to a bluish grey or greenish grey clay with
selenite crystals; there is an abundant mollusean fauna.
The Middle and Upper Oxford Clay are absent in this
area.

DRIFT

The drifts of this and neighbouring areas comprise an
older glacial sequence and younger, predominantly
fluviatile deposits. The glacial sequence, except possibly
for minor local deposits, resulted from a single glacial
epoch during which ice advanced from the north-east. On
retreat, the ice left behind a thick cover of till and
associated sands and gravels. Modern drainage was
established on this surface and fluviatile sedimentation,
which produced the river gravels and alluvium, continues
to the present day.

Glacial Sand and Gravel The oldest drift deposits known
in the area were recognised in a section 2 miles (3.2 km)
south of Irchester [925 658], which exposed a gravel of
locally-derived limestone and ironstone underlying
Boulder Clay (the Lower Boulder Clay of Hollingworth
and Taylor, 1946). A sand of similar lithology was found
beneath Lower Boulder Clay in borehole SP 97 NE 151.

Sands and gravels comprising predominantly angular
fragments of flint, limestone, ironstone, quartzite and
rare chalk occur beneath, within and above the Chalky
Boulder Clay (see below), for example in boreholes
SP 96 SW 51, SW 53 and SW 59, respectively. They were
probably deposited as outwash from the ice sheet in its
various stages of advance and retreat.

Boulder Clay Two boulder eclay lithologies have been
described in the area (Taylor, 1963), the Lower Boulder
Clay and the Chalky Boulder Clay. The former is a stiff,
dark grey to greenish grey clay with an abundance of
gritty, quartzose material, fragments of Jurassic lime-
stone and ironstone, and quartzite pebbles, probably
derived from the Sherwood Sandstone Group. Its outerop
is restricted to the margins of the Chalky Boulder Clay
in the vieinity of Pytchley [903 750], Orlingbury
[860 722], Great Addington, Woodford, Strixton,
Podington [942 626] and Wymington [955 644]. Only one
assessment borehole (SP 97 NE 151) penetrated the
Lower Boulder Clay (described as 'Boulder Clay' in the
borehole log), and no boreholes sited on Chalky Boulder
Clay proved Lower Boulder Clay at depth. However, a
local occurrence of Chalky Boulder Clay directly
overlying Lower Boulder Clay was recorded (Taylor,
1963, p.17) at Brigstock [955 849] to the north of the
survey area.

Chalky Boulder Clay includes a complex and highly
variable sequence of till, gravels and silts. The brown
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and grey till is characterised by chalk pebbles and
comminuted chalk 'flour', with flint, ironstone, lime-
stone, and quartzite as other common erraties. Chalky
Boulder Clay probably originally covered the whole area,
but has been largely eroded from the main valleys, and is
now generally confined to the broad interfluves.

The valley of the River Nene at Northampton is
underlain by a deep depression in the sub-drift floor,
filled with deposits of Chalky Boulder Clay age, compris-
ing till and a thick sequence of laminated silts and clays.

Head Consisting of pebbly sandy clay, head occurs
throughout the area but only the more extensive patches

are shown on the map, for example east of Strixton, at
[913 617].

Calcareous Tufa Spreads of calcareous tufa, a hard
limestone precipitate, occur at several localities,
notably at Coppicemoore Spinney [862 760] and north of
Wollaston at [910 645].

River Gravels The valleys of the rivers Ise and Nene
contain remnants of two gravel terraces, the Second and
First terraces.

Second Terrace deposits, 2.5-4.5 m thick, crop out
sporadically on the the flanks of the valley of the Nene
in the south of the area, notably at Little Billing
[805 619] and north of Grendon [879 604], and as smaller
scattered patches along the valley of the Ise. A feature
south of Earls Barton [852 638] mapped as First/Second
Terrace is at a height (ie. 7 to 15 m above the river)
consistent with that of the Second Terrace in this area.
The gravels consist predominantly of ironstone, flint and
limestone in varying proportions, with subsidiary quartz-
ite and quartz. The proportions of the main constituents
are governed chiefly by the nature of the surrounding
bedrock, or, in the case of flint, the proximity of Boulder
Clay.

First Terrace deposits crop out at 1 to 3 m above
the rivers Nene and Ise as discontinuous exposures along
both sides of the valleys, and as spreads beneath
alluvium. The gravels are similar in composition to
those of the Second Terrace.

Alluvium and Alluvial Fans Alluvium overlies First
Terrace gravels or bedrock. It consists of clay and silt
with scattered pebbles, and generally a basal bed of

gravel is present. The alluvial fans are more gravelly,
and slope gently down to the floodplain, with which they
gradually merge.

Composition of the Sand and Gravel Deposits

The potentially workable sand and gravel comprises
Glacial Sand and Gravel and River Gravel in the terrace
deposits of the rivers Nene and Ise. Samples of +4-16 mm
material from selected boreholes (amounting to 11 per
cent of those drilled) were examined to determine their
lithologies (Table 2 and Figure 3).

Glacial Sand and Gravel This deposit occurs in isolated
patches in resource block D (for a definition of a
resource block, see Appendix A). The mean particle size
distribution of samples from 15 IMAU boreholes proving
this deposit to be 'mineral' are shown in Table 7 and
Figure 8. Whereas the fines content of the samples
demonstrates a considerable range (3 to 40 per cent), all
are alike in having a higher proportion of sand than
gravel, the sand being predominantly of medium grade.
The gravel fraction usually exceeds 15 per cent but is
always less than 30 per cent and fine-grained. The gravel
consists of ironstone and limestone with flint and
quartzite, whereas the sand fraction comprises mainly
quartz and ironstone.

The mineral classification ranges evenly from pebbly
sand to 'very clayey' sandy gravel, and the mean grading
for the deposit as a whole is fines 14 per cent, sand
65 per cent and gravel 21 per cent.

River Gravel The grain-size distribution in this deposit,
arranged by resource blocks and calculated from
40 IMAU boreholes, is given in Tables 4 and 5 and
Figures 5 and 6. In the First Terrace deposits, the gravel
fraction (composed predominantly of fine-grade
material) commonly exceeds the total percentage of
sand ~ comprising mainly medium and coarse grades. The
fines content as a whole is generally low, exceeding
20 per cent in only six boreholes. Thus, the deposit is
classified as a gravel.

The grading characteristics of Second Terrace
deposits in block B (Tables 4 and 5 and Figures 5 and 6)
show that the grading extremes are similar to those for
the First Terrace deposits but in block A, the proportion
of sand (based on fewer data) is more. The gravel
fraction consists mainly of ironstone, limestone and flint
in varying proportions, with subsidiary amounts of quartz
and quartzite (Table 2; Figure 3).

Table 2 Composition of fine gravel (+4 -16 mm) samples from selected bore-

holes.

Percentage by weight
Borehole Ironstone Flint Limestoné Quartz Quartzite & Chalk Other

Sandstone

86 SW 643 79 13 trace trace 8 0 trace
86 SE 50 52 30 6 0 12 0 0
86 SE 55 55 24 15 trace 6 trace trace
87SE S5 51 42 2 trace 5 0 0
96 NW 152 50 17 29 trace 4 0 trace
96 NW 154 34 41 14 5 6 0 trace
96 NW 158 52 30 4 5 9 0 trace
96 NW 164 31 15 53 trace 1 trace trace
96 NE 1 31 33 21 1 14 0 trace
96 SW 48 39 30 27 trace 4 0 trace
97 NE 157 40 26 32 trace 2 trace trace
97 NE 158 53 24 20 trace 3 trace trace
97 NE 159 31 30 31 trace 3 0 5
97 SE 106 38 19 37 trace 6 trace trace
97 SE 115 37 23 37 trace 1.5 trace 1.5
07 NW 36 67 20 11 0 2 0 trace
07 NW 39 50 2 48 0 0 0 trace




Table 3 Summary of results: the sand and gravel resources of the area assessed.

Block  Area Mean thickness Volume of mineral Mean grading percentages
Block Mineral Over- Mineral Limits at the 95% Fines Sand Gravel
burden confidence level
Million *% *Million
km?®>  km? m m m?® m® - mm +%-4 mm+4 mm
a Assessment of blocks A to C at the indicated level
A(30)* 21.5 19.2 1.7 2.3 44.2 13 5.7 10 43 47
B(11) 6.3 5.4 1.4 2.3 12.4 29 3.6 10 42 48
C(29) 15.7 13.4 1.9 2.9 38.9 14 5.4 6 49 45
AtoC
(70) 43.5 38.0 1.7 2.5 95.0 10 9.5 9 45 46
b Assessment of block D at the inferred level
D(15) 156.5 3.0 2.8 3.2 9.6 - - 14 65 21

* TFigures in brackets show the number of samples points used in the assessment of the volume

The proportions of each constituent are largely
dependent on the nature of the local geology. For
example, in borehole SP 86 SW 643, with only Inferior
Oolite and Lias Clay in close proximity, the mineral
contains 79 per cent of ironstone pebbles and 21 per cent
of flint and quartzite derived from the Boulder Clay.
Farther downstream, where the River Nene flows across
the higher beds of the Middle Jurassie, limestone
becomes a more important constituent (see Figure 3).
The presence of flint in every borehole indicates the
influence of Boulder Clay on the lithology of the River
Gravel.

The Maps

The sand and gravel resource maps (Sheets I and II) are
folded into the pocket at the end of this report. The base
maps are the Ordnance Survey 1:25 000 Outline Editions
in grey, on which the geological data are shown in black
and the mineral resource information in shades of red.

Geological data The geological boundary lines are taken
from the Northampton (185), Wellingborough (186) and
Kettering (171) sheets, surveyed between 1939 and 1947
at the scale of 1:10 560. Borehole data, which include
the stratigraphical relations and mean particle size dis-
tribution of sand and gravel samples collected during the
assessment survey, are also shown.

The geological boundaries are regarded as the best
interpretation of the information available at the time
of the survey. However, it is inevitable that local
irregularities or discrepancies will be revealed by some
boreholes. These are taken into account in the assess-
ment of resources (see below).

Mineral resource information The mineral-bearing
ground is divided into resource blocks (see Appendix A).
Within a resource block the mineral is subdivided into
areas where it is exposed, that is where the overburden
averages less than 1 m in thickness, and areas where it is
present in continuous, or almost continuous, spreads
beneath overburden. The recognition of these categories
is dependent upon the importance attached to the
proportion of boreholes which did not find potentially
workable sand and gravel and the distribution of barren
boreholes within a bloeck. The mineral is described as
'almost continuous' if it is present in 75 per cent or more
of the boreholes in a resource block.

Areas where bedrock crops out, where boreholes
indicate an absence of sand and gravel beneath cover and
where sand and gravel beneath cover is interpreted to be
not potentially workable, are left uncoloured on the

maps; where appropriate, the relevant eriterion is noted.
In such cases it has been assumed that mineral is absent
except in infrequent and relatively minor patches that
can neither be outlined nor assessed quantitatively in the
context of this survey. Areas of unassessed sand and
gravel, for example in built-up areas, are indicated by a
red stipple.

The area of the mineral-bearing ground is measured,
where possible, from the mapped geological boundary
lines. The whole of this area is considered as mineral-
bearing, even though it may include small areas where
sand and gravel is not present or is not potentially
workable. Inferred boundaries have been inserted to
delimit areas where sand and gravel beneath cover is
interpreted to be not potentially workable or absent.
Such boundaries (for which a distinetive zig-zag symbol
is used) are drawn primarily for the purpose of volume
estimation. The symbol is intended to indicate an
approximate location within a likely zone of occurrence
rather than to represent the breadth of the zone, its size
being determined only by cartographical considerations.
For the purpose of measuring areas the centre line of the
symbol is used.

Results

The statistical results are summarised in Table 3. Fuller
grading particulars are shown in Figures 4 to 9 and
Tables 4 to 7 inclusive.

Accuracy of results For the resource blocks assessed at
the indicated level, the accuracy of the results at the 95
per cent probability level (that is, on average nineteen
out of every twenty sets of limits constructed in this
way contain the true value for the volume of mineral)
varies between 14 per cent and 51 per cent. However,
the true volumes are more likely to be nearer the figure
estimated than either of the limits. Moreover, it is
probable that roughly the same percentage limits would
apply for the statistical estimate of mineral volume
within a very much smaller parcel of ground (say 100
hectares) containing similar sand and gravel deposits, if
the results from the same number of sample points (as
provided by, say, ten boreholes) were used in the
calculation. Thus, if closer limits are needed for a
quotation of reserves, data from more sample points
would be required, even if the area were quite small.
This point ean be illustrated by considering the whole of
the potentially workable sand and gravel in Blocks A
to C. The total volume (95 million m*) can be estimated
to limits of * 10 per cent at the 95 per cent
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Table 4 Block A: data from IMAU boreholes proving mineral.

Borehole Recorded thickness Mean grading percentage
number
Over- Mineral Fines Sand Gravel
burden Grading
Fine Medium Coarse Fine Coarse Classifi-
m m -#mm +%-imm +3-1mm +1-4mm +4-16 mm +16 mm ecation
First Terrace
86 NE 78 1.5 2.8 1 2 15 19 36 27 G
86 SW 632 1.9 2.4 7 7 25 15 33 13 SG
86 SW 633 3.0 1.0+ 1 0 9 21 43 26 G
86 SW 634 0.8 0.7 23 22 27 11 14 3 VC PS
86 SW 636 1.0 2.5 10 7 25 16 28 14 C SG
86 SW 637 3.3 2.2 1 0 5 12 37 45 G
86 SW 639 1.7 3.5+ 12 9 22 11 26 20 CG
86 SW 640 1.4 2.2 14 12 28 14 20 12 C SG
86 SW 643 0.9 1.2 30 10 19 11 19 11 VC SG
86 SwW " 1.0 1.5 3 3 19 16 31 28 G
86 SW 644 1.9 1.2 12 9 17 19 29 14 C SG
86 SW 645 1.3 2.3 6 5 23 16 31 19 G
86 SW 646 1.2 3.9 9 3 18 21 33 16 G
86 SW 647 2.0 2.0+ 7 15 48 10 15 5 PS
86 SW 649 2.1 1.8 2 2 12 14 36 34 G
86 SE 46 6.2 2.0 19 7 11 11 13 39 CG
86 SE 47 2.1 4.0 10 5 20 20 28 17 SG
86 SE 50 2.1 2.3 12 5 24 16 28 15 C SG
86 SE 51 2.5 2.4 6 5 16 19 32 22 G
86 SE 55 1.9 2.1 3 3 19 21 41 13 G
86 SE 56 1.7 2.5 5 3 26 17 27 22 G
86 SE 57 0.7 2.1 7 12 22 12 29 18 SG
86 SE 58 1.4 3.0+ 1 4 16 18 41 20 G
86 SE 60 0.4 1.8 22 13 20 12 20 13 VC SG
96 NW 153 2.2 1.2 22 4 13 8 27 26 VC G
96 NW 154 1.0 3.7 8 6 19 18 35 14 G
96 NW 155 1.7 2.4 1 6 24 17 29 23 G
96 NW 156 1.2 2.7 3 5 35 14 29 14 SG
Mean 1.8 2.3 8 6 21 16 30 19 G
Second Terrace
86 SW 635 0.5 2.0 15 10 30 14 25 6 C SG
86 SW 642 0.3 2.5 33 25 19 7 12 4 VC PS
86 SW 648 0.8 2.0 21 15 16 12 26 10 VC SG
Mean 0.5 2.2 24 17 21 i1 20 7 VC SG
Overall
Mean 1.7 2.3 10 7 21 15 29 18 CG

+ indicates that the base of the deposit was not reached.
Key to abbreviations
C 'Clayey' G Gravel

probability level by a calculation based on the data from
the 72 sample points spread across the three resource
blocks. However, it must be emphasised that the quoted
volume of mineral has no simple relationship with the
amount that could be extracted in practice, as no
allowance has been made in the calculations for any
restraints (such as existing buildings and roads) on the
use of the land for mineral working.

Notes on the Resource Blocks

Only 10.5 per cent (42.6 km®) of the survey area has
been assessed as mineral-bearing, the deposits occurring
in the valleys of the rivers Nene and Ise. Discontinuous
spreads of glacial deposits, situated mainly east of the
Nene, have not been assessed because of their variabi-
lity. Sand and gravel extraction has taken place at
several localities along the Nene valley and in addition,
much of the district has been exploited for ironstone.

S Sand/sandy VC 'Very clayey' P Pebbly

The mineral-bearing area is divided into four
resource blocks, each designated by a letter, and the
block boundaries are drawn using geological criteria.
Thus blocks A and C include all the First and Second
Terrace deposits of the Nene valley while block B
incorporates the fluvial deposits of the Ise valley. Block
D contains all the deposits of Glacial Sand and Gravel
and those areas between the two river valleys where the
sand and gravel is probably not potentially workable
because it is too thin or patehily distributed beneath
overburden.

Block A

Block A occupies an area of 21.5 km?® in the Nene valley

between Northampton and Wellingborough. Apart from
2.3 km® of worked-out ground, the entire block is
mineral-bearing and contains First and Second Terrace
River Gravel, overlain by Alluvium on the floodplain.
Most of the Nene's tributaries have been excluded from
the assessment because boreholes show them to contain
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Figure 5 Grading characteristics of the resources
within Block A (based on 31 boreholes). The continuous
lines represent the weighted mean grading curves for the
Drift deposits and the Block as indicated; the broken
lines denote the envelope containing the mean grading
curves based on individual boreholes. The mean grading
of the block is also shown as a histogram.

Table 5 Block B: data from IMAU boreholes proving mineral.

no mineral deposits (for definition of 'mineral’, see
Introduction).

The assessment is based on information from
34 IMAU boreholes. All but three (SP 86 SW 650,
SP 86 SE 49 and SP 86 SE 52) proved mineral ranging in
thickness from 0.7 to 4.0 m; the mean thickness is 2.3 m.
The estimated volume is 44.2 million m® * 17 per cent.
The overburden has a mean thickness of 1.7 m.

The mean grading of mineral is fines 10 per cent,
sand 43 per cent and gravel 47 per cent (see Tables 3 and
4). The gravel contains a significantly high proportion of
ironstone (79 per cent in borehole SP 86 SW 643) that
decreases downstream (Table 2 and Figure 3) as the
other main constituents, particularly limestone,
increase.

First Terrace sand and gravel has been worked exten-
sively near Little Billing and South of Earls Barton, while
Second Terrace deposits have been worked north of
Grendon (see Resource Sheet 0).

Block B
This block is 6.3 km? in area and occupies.the valley of
the River Ise between Wellingborough and Kettering;
5.4 km® are mineral-bearing and consist of First and
Second Terrace River Gravel, overlain by Alluvium on
the floodplain. Upstream from where the Ise bifurcates
(ie south of Kettering), the sub-alluvial gravels are
considered to be Second Terrace. On the basis of five
IMAU boreholes, tributary valleys of the Ise have been
excluded from this block. Only one borehole
(SP 87 NE 83) sited in the valley of the River Ise failed
to prove mineral.

The assessment is based on information from
17 IMAU boreholes. Mineral, proved in 11 boreholes,
ranged in thickness between 1.1 and 4.0 m with a mean
of 2.3 m. The estimated volume is 12.4 million m®
129 per cent. The mean thickness of overburden is 1.4 m.

The mean grading of mineral is fines 10 per cent,
sand 42 per cent and gravel 48 per cent (see Table 5).
South from Kettering to near Finedon [912 719], the
gravel consists mainly of ironstone, derived from out-

Borehole Recorded thickness Mean grading percentage
number
Over- Mineral Fines Sand Gravel
burden Grading
Fine Medium Coarse Fine Coarse Classifi-
m m -tmm +s-imm +i-lmm +1-4mm +4-16 mm +16 mm cation
First Terrace
87 NE 84 2.3 1.2 3 3 8 19 27 40 G
87 SE 3 0.3 3.3 17 15 19 16 24 9 C SG
87 SE 4 0.9 3.2 14 7 15 20 23 21 CG
87SE 6 1.3 1.8 4 3 8 18 37 30 G
96 NW 152 1.2 3.6 1 3 15 23 36 22 G
97 SW 274 0.7 2.1 5 6 15 23 32 19 G
97 SW 275 1.6 1.9 2 3 19 24 34 18 G
Mean 1.2 2.4 7 6 14 20 30 23 G
Second Terrace
87 NE 77 2.4 1.1 8 5 9 28 37 13 VC SG
87 NE 78 1.6 2.5 19 10 15 15 25 16 CG
87 NE 82 2.7 1.6 1 2 16 24 42 15 G
87 SE 5 0.5 4.0 25 17 16 12 17 13 VC SG
Mean 1.8 2.3 13 9 14 20 30 14 CG
Overall
Mean 1.4 2.3 10 8 14 20 30 18 CG
Key to abbreviations
C 'Clayey' G Gravel S Sand/sandy VC 'Very clayey' P Pebbly



Table 6 Block C: data from IMAU boreholes proving mineral.

Borehole Recorded thickness Mean grading percentage
number
Over- Mineral Fines Sand Gravel
burden Grading
Fine Medium Coarse Fine Coarse  Classifi-
m m -&mm +g-imm +1-1mm +1-4mm +4-16 mm +16 mm cation
96 NW 157 2.8 2.2 3 4 19 27 32 15 SG
96 NW 158 3.7 2.8 4 2 6 16 52 20 G
96 NW 159 3.0 3.0+ 4 2 17 28 40 9 G
96 NW 160 2.0 2.1 1 2 10 17 46 24 G
96 NW 163 2.6 1.5 28 20 14 13 15 10 VC SG
96 NW 164 4.0 4.0 5 6 18 19 26 26 G
96 NE 1 1.3 2.6 5 3 16 22 30 24 G
97 NE 153 1.4 2.2 2 5 22 20 35 16 G
97 NE 154 0.9 2.2 6 4 20 21 33 16 G
97 NE 155 0.4 4.0+ 9 6 27 20 31 7 SG
97 NE 157 0.8 1.6 14 14 14 10 22 26 CG
97 NE 158 1.5 4.3 8 5 16 17 33 21 G
97 NE 159 1.1 4.9 3 10 51 11 20 5 SG
97 NE 160 4.1 3.0 3 1 16 24 42 14 G
97 NE 161 2.1 1.9 23 15 29 12 20 1 VC SG
97 NE 162 1.0 2.9 8 6 26 22 29 9 SG
97 SE 103 0.9 3.6 7 9 25 16 34 9 SG
97SE 104 1.4 2.4 5 4 18 26 33 14 G
97 SE 105 2.7 3.8 2 3 10 18 46 21 G
97 SE106 2.0 1.9 3 3 19 30 38 7 SG
97 SE 107 1.4 3.0 3 5 37 22 30 3 SG
97SE 108 1.3 4.3 3 2 17 23 44 11 G
97 SE109 1.2 1.0 26 35 27 4 4 4 VC PS
97SE " 2.7 1.6 7 6 20 14 46 7 G
97 SE 111 2.6 2.2 1 1 16 17 48 17 G
97SE 112 3.5 1.4 4 1 11 16 39 29 G
97 SE 113 1.8 3.3 3 2 16 22 43 14 G
97 SE 114 0.2 5.0 10 20 36 13 17 4 CPS
97SE 115 0.9 4.5+ 12 16 28 12 22 10 C SG
07 NW 36 2.3 3.7 7 13 19 13 24 24 SG
Mean 1.9 2.9 6 8 22 19 32 13 SG

+ indicates that the base of the deposit was not reached
Key to abbreviations
G Gravel

C 'Clayey'

crops of the Northampton Sand within the river valley,
and flint, derived from the Boulder Clay (Figure 3).
However, near the Ise's confluence with the River Nene,
the former flows over the higher Jurassic roecks and
there is a higher proportion of limestone clasts in the
River Gravel.

Block C

Block C is 15.7 km® in area and includes the valley of
the River Nene from its confluence with the Ise down-
stream to Thrapston and the limit of Sheet I. On the
basis of four IMAU boreholes, four tributaries of the
Nene have been excluded from this block, but elsewhere
13.4km* are mineral-bearing and consist of First
Terrace River Gravel overlain by Alluvium on the flood-
plain.

The assessment is based on information from
30 IMAU boreholes, of which 29 proved mineral. The
mineral ranged in thickness from 1.0 to 5.0 m thiek with
a mean of 2.9 m. The estimated volume is 38.9 million
m® * 14 per cent. The mean thickness of overburden is
1.9 m.

The mean grading of the mineral is fines 6 per cent,
sand 49 per cent and gravel 45 per cent (see Fig. 7 and
Table 6). In the gravels, the principal constituents are
ironstone and limestone that vary proportionately
according to the bedrock in the immediate vieinity. Flint
is the other major rock type, with some quartzite and
quartz.

11

S Sand/sandy VC 'Very clayey' P Pebbly

Block D

Block D, which is 156.5 km? in area and the largest of
four resource blocks, contains the least amount of
mineral, which comprises isolated patches of Glacial
Sand and Gravel or discontinuous spreads beneath
Boulder Clay. On the basis of the distribution of the
Glacial Sand and Gravel, the block is broadly divisible
into three parts.

In the western part, only two significant patches
were found. At Pytchley, borehole SP 87 NE 76 proved
Glacial Sand and Gravel to extend beneath Boulder Clay
while north of Eeton [828 635], an area mapped as
Glacial Sand and Gravel proved to be of mineral grade.
Three other IMAU boreholes in this area failed to prove
mineral.

Between the rivers Ise and Nene, the area has been
widely investigated for ironstone, and hence only three
IMAU boreholes were drilled near Great Addington
[958 751]. Because of the overburden to sand and gravel
ratio in these boreholes (see Introduetion), no mineral
was proved.

East and south-east of the River Nene, several
patches of Glacial Sand and Gravel on the edge of the
Boulder Clay outerop were investigated by drilling
28 shell and auger and three Minuteman power-auger
holes. All the boreholes demonstrated that any Glacial
Sand and Gravel, other than that 'exposed', occurred in
patches beneath overburden and probably was not poten-
tially workable.



Table 7 Block D: data from IMAU boreholes proving mineral.

Borehole Recorded thickness  Mean grading percentage
number
Over- Mineral Fines Sand Gravel
burden Grading
Fine Medium Coarse Fine Coarse  Classifi-
m m -#mm +E-imm +i-1mm +1-4mm +4-16 mm +16 mm cation
86 SW 638 2.1 2.2 15 33 33 7 9 3 C PS
86 SW 641 3.1 0.9 36 58 3 1 2 0 vC S
87 NE 76 2.3 5.3 34 12 16 15 13 10 VC SG
96 NE 3 1.3 8.7+ 11 15 36 17 15 6 C PS
96 NE 5 1.4 3.3 15 16 51 7 10 1 CPS
96 NE 6 1.2 2.5 14 43 39 2 1 1 Cs
96 SW 51 3.1 1.3 30 19 19 9 15 8 VC SG
96 SW 53 0.2 0.7 40 22 24 8 4 2 VC S
96 SW 57 2.7 2.5 14 16 36 17 15 2 CPS
96 SW 58 2.5 7.7 7 8 40 18 22 5 SG
96 SW 59 3.0 1.4 7 14 36 16 23 4 SG
97 NE 163* 6.1 1.6 3 6 44 20 25 2 SG
07 NW 37 0.3 1.3 38 14 22 17 9 0 VC PS
07NW 39 9.1 3.5 5 10 48 15 20 2 PS
07 NW 41 4.3 6.1 5 7 43 16 27 2 SG
Mean 2.8 3.2 14 15 36 14 17 4 CPS
* classified as waste in the log
+ indicates that the base of the deposit was not reached
Key to abbreviations C 'Clayey’ G Gravel S Sand/sandy VC 'Very clayey' P Pebbly
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within Bloek B (based on 11 boreholes). For explanation
see Figure 5.

Because of the sporadie distribution of the exposed
Glacial Sand and Gravel in this block, its unpredictable
occurrence beneath overburden and the relatively few
IMAU data points within such a large area, only a
speculative volume estimate has been made (Table 3).
However, in the 15 IMAU boreholes proving mineral, the
mean thickness was 3.2 m and the mean grading was

12

within Block C (based on 30 boreholes). For explanation
see Figure 5.

fines 14 per cent, sand 65 per cent and gravel 21 per
cent (Figure 8 and Table 7). The mean thickness of
overburden was 2.8 m.

The dissimilarity in the mean particle-size distribu~
tion of the mineral between block D and the other
resource blocks is shown in Figure 9.
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Resource Percentage by weight passing

Block
#mm imm lmm 4mm 16 mm
A (31)* 10 17 38 53 82
B (11)* 10 18 32 52 82
C (30)* 6 14 36 55 87
D (15} 14 29 65 79 96

* sample density at the indicated level

T sample density at the inferred level

Figure 9 Mean particle-size distribution of the mineral
in Blocks A to D (figures in brackets show the number of
sample points for which grading data are available).
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APPENDIX A

FIELD AND LABORATORY PROCEDURES

Trial and error during initial studies of the complex and
variable glacial deposits of East Anglia and Essex showed
that an absolute minimum of five sample points evenly
distributed across the sand and gravel are needed to
provide a worthwhile statistical assessment, but that,
where possible, there should be not less than ten.
Sample points are any points for which adequate
information exists about the nature and thickness of the
deposit and may include boreholes other than those
drilled during the survey and exposures. In particular, the
cooperation of sand and gravel operators ensures that
boreholes are not drilled where reliable information is
already available; although this may be used in the
calculations, it is held confidentially by the Institute and
cannot be disclosed.

The mineral shown on each 1:25 000 sheet is divided
into resource blocks. The arbitrary size selected is a
compromise to meet the aims of the survey by providing
sufficient sample points in each block. As far as possible
the block boundaries are determined by geological
boundaries so that, for example, glacial and river terrace
gravels are separated. Otherwise division is by arbitrary
lines, which may bear no relationship to the geology.
Exceptionally, other schemes for subdividing the
resource sheet area (for example, the use of 'resource
sub-blocks') may be used where these are considered to
be more appropriate.

A reconnaissance of the ground is carried out to
record any exposures and inquiries are made to ascertain
what borehole information is available. Borehole sites
are then selected to provide an even pattern of sample
points at a density of approximately one per square
kilometre. However, because broad trends are
independently overlain by smaller-scale
characteristically random variations, it is unnecessary to
adhere to a square grid pattern. Thus such factors as
ease of access and the need to minimise disturbance to
land and the public are taken into account in siting the
holes; at the same time it is necessary to guard against
the possibility that ease of access (that is, the positions
of roads and farms) may reflect particular geological
conditions, which may bias the drilling results. ‘

The drilling machine employed should be capable of
providing a continuous sample representative of all
unconsolidated deposits, so that the in-situ grading can
be determined, if necessary, to a depth of 30 m (100 ft)
at a diameter of about 200 mm (8 in), beneath different
types of overburden. It should be reliable, quiet, mobile
and relatively small (so that it can be moved to sites of
difficult access). Shell and auger rigs have proved to be
almost ideal.

The rigs are modified to enable deposits above the
water table to be drilled 'dry', instead of with water
added to facilitate the drilling, to minimise the amount
of material drawn in from outside the limits of the hole.
The samples thus obtained are representative of the in-
situ grading, and satisfy one of the most important aims
of the survey. Below the water table the rigs are used
conventionally, although this may result in the loss of
some of the fines fraction and the pumping action of the
bailer tends to draw unwanted material into the hole
from the sides or the bottom.

A continuous series of bulk samples is taken
throughout the sand and gravel. Ideally samples are
composed exclusively of the whole of the material
encountered in the borehole between stated depths.
However, care is taken to discard, as far as possible,
material which has caved or has been pumped from the
bottom of the hole. A new sample is commenced
whenever there is an appreciable lithological change
within the sand and gravel, or at every 1 m depth. The
samples, each weighing between 25 and 45 kg, are
despatched in heavy-duty polythene bags to a laboratory

for grading. The grading procedure is based on B.S. 1337
(British Standards Institution, 1967). Random checks of
the accuracy of the grading are made in the Institute's
laboratories.

All data, including mean grading analysis figures
calculated for the total thickness of the mineral, are
entered on standard record sheets, abbreviated copies of
which are reproduced in Appendix E.

Detailed records may be consulted at the appropriate
offices of the Institute, upon application to the Head,
Industrial Minerals Assessment Unit.

Other methods of drilling and sampling are
occasionally employed, for example the Minuteman
power auger rig, and downhole tests such as U4 and SPT
may be carried out. The Minuteman, which is small and
portable, is normally used when access to land with shell
rigs would be difficult to arrange and when information
is requested quickly.

The auger tool comprises a continuous-'flight' 76-mm
spiral auger; the use of this equipment, as with all 'open-
hole' drilling methods, inevitably leads to the mixing and
contamination of the sampled material. Thus, data
relating to depth and composition cannot always be
accurately determined.

/ SE18 SE22
52 0.7
33 64
SE17
123/45 @ SE20
2o b3
46— A
2 SE23
S 8
09 &
\ 14
\\\‘ ’// )
—_— /
ya
T N TN i SE24
Ve SE14 | - J [
[ - / I
/ I} 43
\\ 195, ‘/ /’ 64
ol \ /
N N/
9 1I gkilometm
SE24
IMAU borehole

Overburden

43 i i
64 Mineral } Thicknessin metres

o Other boreholes

Boundary of resource block

————— Boundary of sand and gravel deposit

Example of resource block assessment: map of a
fictitious block



APPENDIX B

STATISTICAL PROCEDURE

Statistical assessment

1 A statistical assessment is made of an area of
mineral greater than 2 km?, if there are at least five
evenly spaced boreholes in the resource block (for
smaller areas, see Paragraph 12 below).

2 The simple methods used in the calculations are
consistent with the amount of data provided by the
survey (Hull, 1981). Conventional symmetrical
confidence limits are calculated for the 95 per cent
probability level, that is, on average nineteen out of
every twenty sets of limits constructed in this way
contain the true value for the volume of mineral.

3 The volume estimate (V) for the mineral in a given
block is the product of two variables, the sampled areas
(A) and the mean thickness (1) calculated from the
individual thicknesses at the sample points. The standard
deviations for these variables are related such that

Sy=y(Sa* +57,%) [1]
4 The above relationship may be transposed such that
Sy =51, (1+SA2/Sjm2) (21

From this it can be seen that as S4*/S7_* tends to 0,
- m
Sy tends to ST .

If, therefore, the standard deviation for area is small
with respect to that for thickness, the standard
deviation for volume approximates to that for mean
thickness.

5 Given that the number of approximately evenly
spaced sample points in the sampled area is n with
mineral thickness measurements lp,, lymg, « - - Imp, then

the best estimate of mean thickness, im, is given by
Z (lml+lmz . lmn)/n.

For groups of closely spaced boreholes a diseretionary
weighting factor may be applied to avoid bias (see note
on weighting below). The standard deviation for mean
thickness Sim, expressed as a proportion of the mean
thickness, is given by

ST =W/ Ely-Tmp)/n-1)]
where lpy is any value in the series Im to Iy,

6 The sampled area in each resource block is coloured
pink on the map. Wherever possible, calculations relate
to the mineral within mapped geological boundaries
(which may not necessarily correspond to the limits of a
deposit). Where the area is not defined by a mapped
boundary, that is, where the boundary is inferred, a
distinetive symbol is used. Experience suggests that the
errors in determining area are small relative to those in
thickness. The relationship SA / ST < 0.3 is assumed

in all cases. It follows from Equation [2] that
ST S ST

[ V< 1.05 Im (3]
7 The limits on the estimate of mean thickness of
mineral, Lfm, may be expressed in absolute units
T/vn) x S1,, or as a percentage
F@//n) x Sim X (lOO/im) per cent, where t is
Student's t at the 95 per cent probability level for (n-1)
degrees of freedom, evaiuated by reference to statistical

tables. (In applying Student's t it is assumed that the
measurements are distributed normally).
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8 Values of t at the 95 per cent probability level for
values of n up to 20 are as follows:

n t n t

1  infinity 11 2.228
2 12.706 12 2.201
3 4.303 13 2.179
4 3.182 14 2.160
5 2.776 15 2.145
6 2.571 16 2.131
7 2.447 17 2.120
8 2.365 18 2.110
9 2.306 19 2.101
10 2.262 20 2.093

(from Table 12 in Biometrika Tables for Statisticians,
Volume 1, Second Edition, Cambridge University Press,
1962). Whenn is greater than 20, 1.96 is used (the value
of t when n is infinity).

9 In calculating confidence limits for volume, Ly, the
following inequality, corresponding to Equation [3], is
applied:

Lj SLy $1.05L7 .

10 In summary, for values of n between 5 and 20, Ly
is calculated as

[(1.05 x )/ ] X [VE(U -1 m)?/n (n-1] x 100
per cent,

and when n is greater than 20, as

[(1.05 % 1.96)/T ] % [VE(Qm - 1m)?/n (h - 1)1 x 100

per cent.

11 The application of this procedure to a fictitious area
is illustrated in the accompanying Figure and example of
a block calculation.

Inferred assessment

12 If the sampled area of mineral in a resource block is
between 0.25 km® and 2 km?, an assessment is inferred
on the basis of geological and topographical information,
usually supported by the data from one or two boreholes.
The volume of mineral is calculated as the product of
the area, measured from field data, and the estimated
thickness. Confidence limits are not calculated.

13 In some cases a resource block may include an area
left uncoloured on the map, within which mineral (as
defined) is interpreted to be generally absent. If there is
reason to believe that some mineral may be present, an
inferred assessment may be made.

14 No assessment is attempted for an isolated area of
mineral less than 0.25 km?.

15 Note on weighting The thickness of a deposit at
any point may be governed solely by the position of the
point in relation to a broad trend. However, most sand
and gravel deposits also exhibit a random pattern of
local, and sometimes considerable, variation in
thickness. Thus the distribution of sample points needs
to be only approximately regular and in estimating the
mean thickness only simple weighting is necessary. In
practice, equal weighting can often be applied to
thicknesses at all sample points. If, however, there is a
distinetly unequal distribution of points, bias is avoided
by dividing the sampled area into broad zones, to each of
which a value roughly proportional to its area is
assigned. This value is then shared between the data
points with the zone as the weighting factor.




Block ecalculation

Scale: 1:25 000

Block: Fictitious

Area

Block: 11.08 km?
Mineral: 8.32 km?
Mean thickness

Overburden: 2.5 m
Mineral: 6.5 m
Volume

Overburden: 21 million m®
Mineral: 54 million m®

Confidence limits of the estimate of mineral volume at
the 95 per cent probability level: * 20 per cent

That is, the volume of mineral (with 95 per cent
probability): 54 * 11 million m®

Thickness estimate (measurements in metres)
lo= overburden thickness I, = mineral thickness

Sample Weight- Overburden Mineral Remarks
point ing w

lo wlo Il wip
SE14 1 15 1.5 9.4 9.4 |
SE18 1 3.3 3.3 5.8 5.8
SE20 1 nil - 6.9 6.9
SE22 1 0.7 0.7 6.4 6.4 [- IMAU
SE23 1 6.2 6.2 4.1 4.1 boreholes
SE24 1 4.3 4.3 6.4 6.4
SE17 3 1 2]_1 R
123/45 2 2.0 4.6| Hydrogeology

Unit record

1 z:x 2.7 7.3 Close group
2 7 4.5 3.2 of four
3 i 0.4 26 68 %%  boreholes
4 ) 2.8 5.9 (commercial)
Totals Tw=8  Iwly=20.2 IZwlp=52.0
Means wlp=25 wip=6.5

Calculation of confidence limits

wimy (Wi -l | (wig, - Wip)?
9.4 2.9 8.41
5.8 0.7 0.49
6.9 0.4 0.16
6.4 0.1 0.01
4.1 2.4 5.76
6.4 0.1 0.01
7.2 0.7 0.49
5.8 0.7 0.49

(Wl - wip)® =15.82
n=8

t =2.365

Ly is calculated as

1.05 (t/ wiy) ¥ [ E(wlpy, - wip)®/ n(n-1)] x 100
=1.05 x (2.365/6.5) v [15.82/(8 x 7)] x 100
=20.3
=20 per cent.
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APPENDIX C

CLASSIFICATION AND DESCRIPTION OF
SAND AND GRAVEL

For the purposes of assessing resources of sand and
gravel a classification should take account of
economically important characteristics of the deposit, in
particular the absolute content of fines and the ratio of
sand to gravel.

The terminology commonly used by geologists when
deseribing sedimentary rocks (Wentworth, 1922) is not
entirely satisfactory for this purpose. For example,
Wentworth proposed that a deposit should be described
as a 'gravelly sand' when it contains more sand than
gravel and there is at least 10 per cent of gravel,
provided that there is less than 10 per cent of material
finer than sand (< % mm) and coarser than pebbles
(> 64 mm in diameter). Because deposits containing more
than 10 per cent fines are not embraced by this system,
a modified binary classification based on Willman (1942)
has been adopted.

When the fines content exceeds 40 per cent the
material is considered to be not potentially workable and
falls outside the definition of mineral. Deposits which
contain 40 per cent fines or less are classified primarily
on the ratio of sand to gravel but qualified in the light of
the fines content, as follows: less than 10 per cent fines
- no qualification; 10 per cent or more but less than 20
per cent fines - 'clayey'; 20 to 40 per cent fines - 'very
clayey'.

The term 'clay' (as written, with single quote marks)
is used to describe all material passing & mm. Thus it has
no mineralogical significance and includes particles
falling within the size range of silt. The normal meaning
applies to the term clay where it does not appear in
single quotation marks.

The ratio of sand to gravel defines the boundaries
between sand, pebbly sand, sandy gravel and gravel (at
19:1, 3:1 and 1:1).

Thus it is possible to classify the mineral into one of
twelve descriptive categories (see the accompanying
Figure). The procedure is as follows:

1 Classify according to the ratio of sand to gravel.

2 Describe the fines.

For example, a deposit grading 11 per cent gravel, 70 per
cent sand and 19 per cent fines is classified as 'clayey’
pebbly sand. This short description is included in the
borehole log (see Appendix D)

Many differing proposals have been made for the
classification of the grain size of sediments (Atterberg,
1905; Udden, 1914; Wentworth, 1922; Wentworth, 1935;
Allen, 1936; Twenhofel, 1937; Lane and others, 1947). As
Archer (1970a, b) has emphasised, there is a pressing
need for a simple metric scale acceptable to both
scientific and engineering interests, for which the class
limit sizes eorrespond closely with certain marked
changes in the natural properties of mineral particles.
For example, there is an important change in the degree
of cohesion between particles at about the %-mm size,
which approximates to the generally accepted boundary
between silt and sand. These and other requirements are
met by a system based on Udden's geometric scale and a
simplified form of Wentworth's terminology (see the
accompanying table), which is used in the Report.

The fairly wide intervals in the scale are consistent
with the general level of accuracy of the qualitative
assessments of the resource blocks. Three sizes of sand
are recognised, fine (+% - mm), medium (+% -1 mm) and
coarse (+1 -4 mm). The boundary at 16 mm distinguishes
a range of finer gravel (+4 ~16 mm), often characterised
by abundance of worn tough pebbles of vein quartz, from
larger pebbles, often of notably different materials. The
boundary at 64 mm distinguishes pebbles from cobbles.
The term 'gravel' is used loosely to denote both pebble-
sized and cobble-sized material.



The size distribution of borehole samples is
determined by sieve analysis, which is presented by the
laboratory as logarithmic cumulative curves (see, for
example, British Standards Institution, 1967). In this
report the grading is tabulated on the borehole record
sheets (Appendix E), the intercepts corresponding with
the simple geometrie scale s mm, 3 mm, 1 mm, 4 mm,
16 mm and so on as required. Original sample grading
curves are available for reference at the appropriate
office of the Institute.

Each bulk sample is described, subjectively, by a
geologist at the borehole site. Being based on visual
examination, the description of the grading is inexact,
the accuracy depending on the experience of the
observer. The descriptions recorded are modified, as
necessary, when the laboratory results become available.

The relative proportions of the rock types present in
the gravel fraction are indicated by the use of the words
'and' or 'with'. For example, 'flint and quartz' indicates
roughly equal proportions with neither constituent

Subrounded: showing considerable wear. The edges and
corners are rounded off to smooth curves. Original
grain shape is still distinet.

Rounded: original faces almost completely destroyed,
but some comparatively flat surfaces may still remain.
All original edges and corners have been smoothed off to
rather broad curves. Original shape is still apparent.

Well rounded: no original faces, edges or corners left.
The entire surface consists of broad curves; flat areas
are absent. The original shape is suggested by the
present form of the grain.

Classification of gravel, sand and fines

A Size limits Grain-size Qualification Primary
ac.coun'glng for lesaj th_an about 25 per gent of the whole; description classification
'flint with quartz' indicates that flint is dominant and
quartz, the principal accessory rock type, comprises 5 to Cobble
25 per cent of the whole. Where the accessory material 64 mm
acco}mts for less than 5 per <'3er_1t of the' whole, but is still Coarse Gravel
readily appgrent, the phrase 'with some' has been used. 16 mm Pebble
Rare constitutents are referred to as 'trace'. Fine

The terms used in the field to describe the degree of 4 mm
rounding of particles, which is concerned with the Coarse
sharpness of the edges and corners of a clastie fragment 1 mm
and not the shape (after Pettijohn, 1975), are as follows. sand Medium Sand

1
2 mm
Angular: showing little or no evidence of wear; sharp Fine
edges and corners. fmm
. . Fines Fines
Sl{bangular: s'how.m'g definite effects of wear. Fragmeqts (silt and clay)
still have their original form but edges and corners begin
to be rounded off.
Vi .
! Gravel ‘Clay’ i.e. fines (—=1/16 mm)
I ‘Clayey’gravel
Il "Veryclayey gravel
IV Sandy gravel
V  'Clayey sandy gravel
VI  'Veryclayey sandy gravel
VIl Pebblysand
VIl ‘Clayey’ pebbly sand Non-mineral
IX 'Veryclayey' pebblysand
X Sand
0 . 4 0

Xi Clayey sand 0%
Xl “Veryclayey’sand ‘Veryclayey’ XiI/ i Vi i Absolute percentage

/

‘Clayey’ /X|; Vil [ '

‘{’%
10%

A ]

\"

{+1/16-4 mm) Sand o1 3

Sand Pebblysand Sandy gravel

Gravel (+4mm)
1:1 .
Ratio

Gravel

Diagram showing the descriptive categories used in the classification of sand and gravel
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APPENDIX D

EXPLANATION OF THE BOREHOLE RECORDS

Annotated fictitious example

CK 66 NW5? 6191 6962° Northfields® Block B
Surface level (+49.7 m) +163 ft* Overburden’ 2.8 m
Water struck at +45.9 m® Mineral 5.4m
October 1972° Waste 1.1m
Mineral 1.4m
Bedrock 0.7m
LOG
Geological classification Lithology® Thickness Depth
m m
Soil 0.2 0.2
Alluvium Clay, silty, dark brown 2.6 2.8
River Terrace Deposits a Gravel 5.4 8.2
Gravel: fine to coarse, with cobbles towards base,
angular to rounded flint and limestone with ironstone
and some quartz and chalk
Sand: medium with coarse and some fine, quartz and
limestone
Boulder Clay Clay, sandy and pebbly, red-brown 1.1 9.3
Glacial Sand and Gravel b Sand, 'elayey' in part: fine, subangular to rounded, quartz 1.4 10.7
with some coal
Lias Mudstone, blue-grey, fossiliferous 0.7+ 11.4
GRADING'®
Mean for deposit Depth below
percentages surface (m) percentages
Fines Sand  Gravel Fines Sand Gravel
-% +E-3  +3-1 +1-4 +4-16 +16-64 +64 mm
a 5 46 49 2.8-3.9 20 14 62 2 2 0 0
3.8-4.8 2 2 12 18 42 24 0
4.8-5.8 1 3 24 13 35 24 0
5.8-6.8 0 4 21 20 26 29 0
6.8-8.2 4 3 23 10 23 30 7
Mean 5 5 28 13 25 22 2
b 5 95 0 9.3-10.3 3 73 23 1 0 0 0
10.3-10.7 9 85 5 1 0 0 0
Mean 5 77 17 1 0 0 0
atb 5 56 39 Mean 5 20 26 10 20 17 2
COMPOSITION ' !

percentages by weight in the +4-16 mm fraction

Flint

Quartz

Limestone Chalk Ironstone

atb 41

50

1 3
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The numbered paragraphs below correspond with the
annotations given on the specimen record opposite.

1 Borehole Registration Number

Each Industrial Minerals Assessment Unit (IMAU)

borehole is identified by a Registration Number. This

consists of two statements.

a The number of the 1:25 000 sheet on which the
borehole lies, here CK 66.

b The quarter of the 1:25 000 sheet on which the
borehole lies and the number of the borehole in a
series for that quarter, here NW 5.

Thus the full Registration Number is CK 66 NW 5.

2 National Grid Reference

All National Grid References fall in the 100 km square
identified by the first two letters of the Registration
Number. Grid references are given to eight figures,
accurate to within 10 m.

3 Location

The position of the borehole is generally referred to the
nearest named locality on the 1:25 000 base map and the
resource block in which the borehole lies is stated.

4 Surface level
The surface level at the borehole site is given in metres
and feet above Ordnance Datum. All measurements were
made in feet; approximate conversions to metres are
given in brackets.

5 Groundwater conditions

If groundwater was present the level at which it was
encountered is normally given (in metres relative to
Ordnance Datum).

6 Type of drill and date of drilling
The type of rig used, the diameter of the casing and the
month and year of completion of drilling are stated.

7 Overburden, mineral, waste and bedrock

Mineral is sand and gravel which, as part of a deposit,
falls within the arbitrary definition of potentially
workable material (see p. 1). Bedrock is the 'formation’,
'country roek' or 'rock head' below which potentially
workable sand and gravel will not be found. Waste is any
material other than bedrock or mineral. Where waste
occurs between the surface and mineral it is classified as
overburden.

8 The plus sign (+) indicates that the base of the
deposit was not reached during drilling.

9 Lithological deseription

When sand and gravel is recorded a general description
based on the grading characteristics (for details see
Appendix C) is followed by more detailed particulars of
the gravel and/or sand fraction. Where more than one
bed of mineral is recognised each is designated by a
letter, e.g. a, b, ete. The description of other deposits is
based on visual examination in the field.

10 Grading data

A continuous series of bulk samples is taken throughout
the thickness of sand and gravel. A new sample is
commenced whenever there is an appreciable lithological
change or at every 1 m of depth.

For each bulk sample the percentages of fines
(-% mm), fine sand (+%-4 mm), medium sand (+4-1 mm),
coarse sand (+1-4 mm), fine gravel (+4-16 mm), coarse
gravel (+16-64 mm) and cobble gravel (+64 mm) are
stated.

The mean grading of groups of samples making up an
identified bed of mineral are also given in detail and in
summary. Where more than one bed is recognised the
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mean grading for the whole of the mineral in the
borehole may be given. Where necessary, in caleulating
mean gradings, data for individual samples are weighted
by the thickness represented. If,exceptionally, grading
results are not available for a sample, an attempt may
be made to estimate the grading by comparing the
grading and field descriptions of adjacent samples with
the sample in question. Such estimates are shown in
square brackets. Alternatively, in caleulating means, the
sample may be allotted the mean grading of other
samples in the deposit.

Fully representative sampling of sand and gravel is
difficult to achieve, particularly where groundwater
levels are high. Comparison between boreholes and
adjacent exposures commonly suggests that in borehole
samples the proportion of sand may be higher and the
proportion of fines and coarse gravel may be lower.

11 Composition
Details of the composition of selected samples or groups
of samples may be given.



APPENDIX E

INDUSTRIAL MINERALS ASSESSMENT UNIT BOREHOLE RECORDS

SP 86 NW 51 8306 6648

Surface level not recorded

Mears Ashby

Groundwater conditions not recorded

76 mm powered auger
July 1978

LOG

Geological classification

Lithology

Bloek D

Waste 2.7m
Bedrock 0.3 m+

Thickness Depth
m m

Alluvium Silt, soft, dark brown, clayey, with fine flint pebbles 1.3 1.3
and shell fragments
Clay, brown, containing pebbles of ironstone and limestone 1.0 2.3
with quartzite
Clay, soft, grey-brown, sandy 0.4 . 2.7
Upper Lias Clay, stiff, dark blue-grey 0.3+ 3.0
SP 86 NE 76 8762 6513 Great Doddington

Surface level (+95.1 m) +312 ft
Water not struck
203 mm percussion

Block D

Waste 4.3 m
Bedrock 0.7 m+

Bloek D

May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Boulder Clay Clay, firm, pale brown, with chalk and flint pebbles 4.0 4.3
Upper Lias Clay, firm, blue-grey 0.7+ 5.0
SP 86 NE 77 8924 6607 Wellingborough
Surface level (+61.3 m) +201 ft Waste 2.7m
Water not struck Bedrock 0.9 m+
203 mm percussion
May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Boulder Clay Clay with chalk and sand, pale brown 2.4 2.7
Upper Lias Clay, firm, blue-grey 0.9+ 3.6
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SP 86 NE 78 8979 6643 Wellingborough Block A

Surface level (+40.8 m) +134 ft Overburden 1.5 m
Water struck at (+38.9 m) Mineral 2.8 m
203 mm percussion Bedrock 0.7 m+
May 1974
LOG
Geological classification Lithology Thickness Depth
m m

Soil 1.5 1.5
River Gravel Gravel, hard packed below 3.0 m ) 2.8 4.3
(First Terrace) Gravel: fine to coarse, subangular and rounded, flint,

ironstone and quartzite
Sand: medium to coarse, subangular to rounded, flint,
quartz and ironstone

Upper Lias Clay, firm, blue-grey 0.7+ 5.0
GRADING

Mean for deposit Depth below

percentages surface (m) Percentages

Fines Sand Gravel Fines Sand Gravel

-% +i5 -3 +% -1 +1 -4 +4-16 +16-64 +64 mm
1 36 63 1.5-3.0 1 2 15 19 36 27
3.0-4.3 No grading data available
SP 86 NE 106 8741 6654 Wilby Bloek D
Surface level not recorded Waste 3.0m
Groundwater conditions not recorded Bedrock 0.5 m+
76 mm powered auger
July 1978
LOG
Geological classification Lithology Thickness Depth
m m
Soil, brown, silty 1.1 1.1
Alluvium Silt, soft, with scattered chalk clasts 1.4 2.5
Clay, soft, light brown, sandy, pebbly 0.5 3.0

Upper Lias Clay, firm to stiff, blue-grey 0.5+ 3.5




SP 86 NE 107 8674 6926

Surface level not recorded

Wellingborough

Groundwater conditions not recorded

76 mm powered auger

Bloek D

Waste 4.2 m+

July 1978
LOG
Geological classification Lithology Thickness Depth
m m
Boulder Clay Clay, firm, light to medium brown becoming grey-brown with 4.2+ 4.2
depth, silty, with fine pebbles of chalk, flint, ironstone
and limestone. Scattered silt and earbon patches
SP 86 SW 632 8012 6183 Little Billing Block A
Surface level (+55.5 m) +182 ft Overburden 1.9 m
Water struck at (+52.4 m) Mineral 2.4 m
203 mm percussion Waste 9.7m
May 1974 Bedrock 0.5 m+
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.5 0.5
Alluvium Clay, silty, firm, yellow-brown 0.4 0.9
Clay and silt, ferruginous, with some sand 1.0 1.9
River Gravel Sandy gravel 2.4 4.3
(First Terrace) Gravel: fine to coarse, subangular to rounded, flint
and ironstone with quartz and quartzite
Sand: fine to coarse, subangular and angular, flint
and quartz with ironstone
River Channel Infill Silts and clays, micaceous, medium grey, laminated 9.7 14.0
Upper Lias Clay, stiff, dark grey 0.5+ 14.5
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
- +5-%  +3-1  +1-4 +4-16 +16-64 +64 mm
7 47 46 9-2.9 13 12 38 11 23 3
0-4.0 3 3 14 19 39 22
0-4.3 5 3 15 18 42 17
ean 7 7 25 15 33 13
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SP 86 SW 633 8076 6108 Little Billing Block A
Surface level (51.8 m) +170 ft Overburden 3.0 m
Water struck at (+48.8 m) Mineral 1.0 m+
203 mm percussion .
November 1974
LOG
Geological classification Lithology Thickness Depth
m m

Soil and subsoil 1.2 1.2
Alluvium Clay, silty, stiff, blue-grey 1.8 3.0
River Gravel Gravel 1.0+ 4.0

(First Terrace)

Gravel: fine to coarse, subangular flint, subrounded

quartz and ironstone

Sand: medium to coarse, subangular, flint and quartz

Hole abandoned in rising gravel

GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
- +g -3 +1 -4 +4-16 +16-64 +64 mm
1 30 69 3.0-4.0 1 0 21 43 26
SP 86 SW 634 8068 6034 Little Houghton

Surface level (+57.3 m) +188 ft

Groundwater conditions not recorded

203 mm percussion

Block A

Overburden 0.8 m
Mineral 0.7 m
Waste 1.0m

May 1974 Bedrock 0.5 m+
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.8 0.8
River Gravel 'Very clayey' pebbly sand 0.7 1.5
(First Terrace) Gravel: mainly fine, angular flint with ironstone
and limestone
Sand: fine and medium, subangular to rounded, flint,
quartz and ironstone
Clay, yellowish grey, with pebbles including chalk 1.0 2.5
Upper Lias Clay, firm, blue-grey 0.5+ 3.0
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% -4 +1 -4 +4-16 +16-64 +64 mm
23 60 17 0.8-1.5 23 22 11 14 3
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SP 86 SW 635 8133 6233 Great Billing

Surface level (+65.8 m) +216 ft

Block A

Overburden 0.5 m

Water struck at (+61.6 m) Mineral 2.0 m
203 mm percussion Waste 6.5 m+
November 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.5 0.5
River Gravel 'Clayey' sandy gravel ) 2.0 2.5
(Second Terrace) Gravel: fine to coarse, subrounded, quartz and flint,
ironstained
Sand: medium, tabular quartz with flint
Clay, sandy, firm, medium brown, laminated 3.8 6.3
River Channel Infill Clay, grey-brown, laminated 2.7+ 9.0
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
- +g-3  tz-l1  +1-4 +4-16 +16-64 +64 mm
15 54 31 0.5-1.5 10 11 35 12 26 6
1.5-2.5 20 9 25 16 25 5
Mean 15 10 30 14 25 6
SP 86 SW 636 8155 6171 Great Billing Block A
Surface level (+52.1 m) +171 ft Overburden 1.0 m
Water struck at (+48.9 m) Mineral 2.5 m
203 mm percussion Bedrock 0.1 m+
May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.1 0.1
Alluvium Clay, sandy, with angular flint and ironstone pebbles 0.9 1.0
River Gravel 'Clayey' sandy gravel 2.5 3.5
(First Terrace) Gravel: mainly fine, subangular and angular, flint,
ironstone and quartzite
Sand: fine to medium, subangular to rounded, flint,
quartz and ironstone
Upper Lias Clay, firm, dark blue-grey 0.1+ 3.6
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GRADING

Mean for deposit

Depth below

percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% te-3  +i-1  +1-4 +4-16 +16-64 +64 mm
10 48 42 1.0-3.0 8 6 24 17 29 16
3.0-3.5 20 10 29 13 22 6
Mean 10 7 25 16 28 14
SP 86 SW 637 8149 6103 Little Billing Block A
Surface level (+51.2 m) +168 ft Overburden 3.3 m
Water struck at (+50.2 m) Mineral 2.2 m
203 mm percussion Bedrock 0.5 m+

November 1974

LOG

Geological classification

Lithology

Thickness Depth

Alluvium

River Gravel
(First Terrace)

Upper Lias

GRADING

Mean for deposit

Depth below

Made ground

Clay, sandy, soft, yellow-brown, with isolated flint and

Silt, clayey, sandy, dark grey, with peat bands and
white gastropod shells at base

Gravel
Gravel: fine to coarse with cobbles, well rounded
sandstone and quartzite, angular ironstone and flint,
rare chalk
Sand: medium to coarse, angular and subangular, quartz
and flint with ironstone

ironstone pebbles and shell debris

Clay, firm, blue-grey

m m
0.8 0.8
1.1 1.9
1.4 3.3
2.2 5.5
0.5+ 6.0

percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% 5 -1 +3-1  +1-4 +4-16 +16-64 +64 mm
1 17 82 3.3-4.3 0 1 7 17 46 29
4.3-5.5 1 0 3 9 29 58
Mean 1 1] 5 12 37 45
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SP 86 SW 638

Surface level (+103.9 m) +341 ft

8282 6447

Ecton

Groundwater conditions not recorded

203 mm percussion
November 1974

Block D

Overburden 2.1 m
Mineral 2.2 m
Bedrock 0.2 m+

LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.7 0.7
Boulder Clay Clay, pebbly, sandy, soft, yellow-brown 0.8 1.5
Clay, stiff, pale blue-grey, with calcareous root traces 0.6 2.1
Glacial Sand and Gravel 'Clayey' pebbly sand 2.2 4.3
Gravel: fine, subangular to rounded, tabular,
ironstone with vein quartz and quartzite
Sand: fine to coarse, ironstone, quartz and quartzite
Northampton Sand Sandstone, iron-rich, medium to coarse-grained 0.2+ 4.5

GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
] +g-3  +3i-1  +1-4 +4-16 +16-64 +64 mm
15 73 12 2.1-3.1 10 34 35 6 9 6
3.1-4.3 18 33 32 8 8 1
Mean 15 33 33 7 9 3
SP 86 SW 639 8218 6234 Great Billing Block A
Surface level (+53.3 m) +175 ft Overburden 1.7 m
Water struck at (+51.1 m) Mineral 3.5 m+
203 mm percussion
November 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 1.2 1.2
Alluvium Clay, sandy, with flint and quartz pebbles 0.5 1.7
River Gravel 'Clayey' gravel 3.5+ 5.2

(First Terrace)

Gravel: fine to coarse, angular flint and quartz,
subrounded ironstone and sandstone
Sand: subangular flint with shell fragments

Hole abandoned in rising gravel
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GRADING

Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +-3  +3-1  +1-4 +4-16 +16-64 +64 mm
12 42 46 1.7-2.7 17 17 20 11 26 9
2.7-3.7 7 9 34 11 26 13
3.7-4.7 7 10 14 9 23 37
4,7-5.2 8 6 14 15 35 22
Mean 12 9 22 11 26 20
SP 86 SW 640 8251 6177 Great Billing Block A
Surface level (+50.3 m) +165 ft Overburden 1.4 m
Water struck at (+48.6 m) Mineral 2.2 m
203 mm percussion Bedrock 0.8 m+
May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.4 0.4
Alluvium Clay, sandy, with scattered fine and medium angular flint 1.0 1.4
pebbles
River Gravel 'Clayey' sandy gravel 2.2 3.6
(First Terrace) Gravel: fine to coarse, subangular to rounded flint
with quartzite and ironstone
Sand: medium, angular to subangular, flint and quartz
with ironstone
Upper Lias Clay, stiff, blue-grey 0.8+ 4.4
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
- +E-1  +t3-1 +1-4 +4-16 +16-64 +64 mm
14 54 32 1.4-2.4 16 14 28 14 23 5
2.4-3.6 12 11 27 14 18 18
Mean 14 12 28 14 20 12
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SP 86 SW 641 8226 6094 Cogenhoe Block D
Surface level (+61.9 m) +203 ft Overburden 3.1 m
Water struck at (+58.8 m) Mineral 0.9 m
203 mm percussion Waste 10.4 m
May 1974 Bedroek 0.2 m+
LOG
Geological classification Lithology Thiekness Depth
m m
Soil 0.1 0.1
Boulder Clay Clay, chalky, with fine quartz sand and angular flint gravel 3.0 3.1
Glacial Sand and Gravel 'Very clayey' sand 0.9 4.0
Gravel: fine, angular, flint
Sand: fine, subangular, quartz and flint
Boulder Clay Clay, chalky, stiff, dark grey 10.4 14.4
Upper Lias Clay, stiff, blue 0.2+ 14.6
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +5-3  +3-1 +1-4 +4-16 +16-64 +64 mm
36 62 2 3.1-4.0 36 58 3 1 2
SP 86 SW 642 8341 6273 Great Billing Block A
Surface level (+55.8 m) +183 ft Overburden 0.3 m
Water struek at (+52.9 m) Mineral 2.5 m
203 mm percussion Waste 0.6m
May 1974 Bedroek 0.7 m+
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
River Gravel "Very clayey' pebbly sand 2.5 2.8
(Second Terrace) Gravel: fine, subangular, flint and ironstone
Sand: fine to medium, angular to well rounded, quartz
and flint with ironstone
River Channel Infill Clays and silts, laminated, with scattered pebbles 0.6 3.4
near the top
Upper Lias Clay, stiff, blue-grey 0.7+ 4.1
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GRADING

Mean for deposit Depth below

percentages surface (m) Percentages
Fines Sand  Gravel Fines Sand Gravel
-% - +3-1  +1-4 +4-16 +16-64 +64 mm
33 51 16 0.3-1.5 39 23 17 7 11 3
1.5-2.5 24 28 21 8 14 5
2.5-2.8 No grading data available
Mean 33 25 19 7 12 4
SP 86 SW 643 8316 6250 Great Billing Block A
Surface level (+51.5 m) +169 ft Overburden 0.9 m
Water struck at (+49.7 m) Mineral 1.2 m
203 mm percussion Waste 1.0m
May 1974 Mineral 1.5 m
Bedrock 0.3 m+
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.9 0.9
River Gravel a 'Very clayey' sandy gravel 1.2 2.1
(First Terrace) Gravel: fine to coarse, rounded, ironstone
Sand: fine to medium, rounded, quartz with ironstone
Clay, firm, brown with grey streaks, scattered angular 1.0 3.1
ironstone pebbles
b Gravel 1.5 4.6
Gravel: fine to coarse, angular to rounded, flint
and quartzite with quartz
Sand: fine to medium, rounded to subangular, quartz
and flint with ironstone
Upper Lias Clay, stiff, blue-grey 0.3+ 4.9
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand  Gravel Fines Sand Gravel
-% +5-7  +a-1  +1-4 +4-16 +16-64 +64 mm
a 30 40 30 0.9-1.6 37 14 22 9 16 2
1.6-2.1 20 5 15 13 24 23
Mean 30 10 19 11 19 11
b 3 38 59 3.1-4.6 3 3 19 16 31 28
atb 15 39 46 Mean 15 6 19 14 26 20
COMPOSITION
Depth below Percentages by weight in gravel (+4 -16 mm) fraction
surface (m)
Ironstone Flint Limestone Quartz Quartzite & Chalk Others
Sandstone
atb 79 13 trace trace 8 0 trace
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SP 86 SW 644 8391 6253 Great Billing Block A

Surface level (+51.2 m) +168 ft Overburden 1.9 m
Water not struck Mineral 1.2 m
203 mm percussion Bedrock 1.0 m+
May 1974
LOG
Geological classification Lithology Thickness Depth
m m

Soil and subsoil 1.9 1.9
River Gravel 'Clayey' sandy gravel ] 1.2 3.1
(First Terrace) Gravel: mainly fine, rounded, flint and quartzite

Sand: medium, subangular to rounded, quartz and flint
with ironstone

Upper Lias Clay, stiff, brown, becoming blue-grey with depth 1.0+ 4.1
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
- +s-1 +a-1  +1-4 +4-16 +16-64 +64 mm
12 45 43 1.9-3.1 12 9 17 19 29 14
SP 86 SW 645 8402 6198 Great Billing Block A
Surface level (+47.7 m) +157 ft Overburden 1.3 m
Water struck at (+46.4 m) Mineral 2.3 m
203 mm percussion Bedrock 0.2 m+
May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Alluvium Clay, firm, orange-brown, with fine sand and fine ironstone 1.0 1.3
pebbles
River Gravel Gravel 2.3 3.6
(First Terrace) Gravel: fine to coarse, angular flint and subrounded
ironstone
Sand: fine to medium, well rounded flint and quartz
Upper Lias Clay, stiff, blue-grey 0.2+ 3.8
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
~% -t +3-1 +1-4 +4-16 +16-64 +64 mm
6 44 50 1,3-2.1 12 8 28 12 26 14
2.1-3.6 3 3 21 18 34 21
Mean 6 5 23 16 31 19

30



SP 86 SW 646 8323 6162 Great Billing Block A

Surface level (+49.4 m) +162 ft Overburden 1.2 m
Water struck at (+47.6 m) Mineral 3.9 m
203 mm percussion Bedrock 2.0 m+
May 1974
LOG
Geological classification Lithology Thickness Depth
m m

Soil and subsoil 1.2 1.2
River Gravel Gravel 3.9 5.1
(First Terrace) Gravel: mainly fine, subangular and rounded, flint

and quartzite with ironstone
Sand: fine to coarse, subangular and rounded, flint,
quartz and ironstone

Upper Lias Clay, stiff, blue-grey 2.0+ 7.1
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand  Gravel Fines Sand Gravel
-% +e-%F  +t3-1 +1-4 +4-16 +16-64 +64 mm
9 42 49 1.2-2.2 21 6 20 17 25 11
2.2~3.2 11 1 18 19 34 17
3.2-4.2 2 2 15 27 39 16
4,2-5.1 2 3 17 21 36 21
Mean 9 3 18 21 33 16
SP 86 SW 647 8382 6126 Cogenhoe Block A
Surface level (+48.9 m) +160 ft Overburden 2.0 m
Water struck at (+46.4 m) Mineral 2.0 m+
203 mm percussion
November 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 1.0 1.0
Alluvium Clay, sandy, pebbly 1.0 2.0
River Gravel Pebbly sand 2.0+ 4.0
(First Terrace) Gravel: coarse, subangular to rounded, flint and
sandstone with ironstone
Sand: fine to coarse, subangular, quartz and flint
with ironstone
Hole abandoned in rising gravel
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
- +E-3  +3-1 +1-4 +4-16 +16-64 +64 mm
7 73 20 2.0-4.0 7 15 48 10 15 5
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SP 86 SW 648 8466 6279 Earls Barton
Surface level (+53.6 m) +176 ft

Water not struek

203 mm percussion

November 1974

Block A
Overburden 0.8 m
Mineral 2.0 m
Waste 1.4 m
Bedrock 1.3 m+

LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.8 0.8
River Gravel 'Wery clayey' sandy gravel ) 2.0 2.8
(First-Second Terrace) Gravel: fine to coarse, tabular, ironstone and quartz
Sand: fine to coarse, subangular, quartz and ironstone
Clay, pebbly, sandy 1.4 4.2
Upper Lias Clay, blue-grey 1.3+ 5.5
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-1 +E +3-1 +1-4 +4-16 +16-64 +64 mm
21 43 36 0.8-1.8 23 15 18 13 21 10
1.8-2.8 20 14 14 12 31 9
Mean 21 15 16 12 26 10
SP 86 SW 649 8442 6114 Cogenhoe Block A
Surface level (+48.1 m) +158 ft Overburden 2.1 m
Water struek at (+46.0 m) Mineral 1.8 m
203 mm percussion Bedrock 0.4 m+
November 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil and subsoil 1.5 1.5
Alluvium Clay, soft, blue-grey 0.6 2.1
River Gravel Gravel 1.8 3.9
(First Terrace) Gravel: fine to coarse, rounded to subangular, flint,
ironstone and quartz. Some cobbles
Sand: fine to coarse, flint, ironstone and quartz
Upper Lias Clay, blue-grey 0.4+ 4.3
GRADING

Mean for deposit Depth below

percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +HE-3  +z-1  +1-4 +4-16 +16-64 +64 mm
2 28 70 2.1-3.1 1 1 10 14 36 38
3.1-3.9 3 2 14 15 36 30
Mean 2 2 12 14 36 34
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SP 86 SW 650 8480 6079 Whiston Block A
Surface level (+49.4 m) +162 ft Waste 2.9m
Water struck at (+45.4 m) Bedrock 1.6 m+
203 mm percussion
November 1974
LOG
Geological classification Lithology Thickness Depth
m m

Alluvium Clay, silty, with yellow sand lenses, pebbles and shell 2.9 2.9

fragments
Upper Lias Clay, stiff, blue-grey, weathered at top 1.6+ 4.5
SP 86 SW 651 8381 6439 Earls Barton Block D

Surface level not recorded

Groundwater conditions not recorded

76 mm powered auger

Waste 5.5m
Bedrock 0.5 m+

July 1978
LOG
Geological classification Lithology Thickness Depth
m m
Alluvium Clay, medium brown, sandy, with silt patches and 1.6 1.6
carbonaceous material
Clay, medium brown and red-brown, sandy, pebbly, 3.9 5.5
with clasts of chalk, limestone, ironstone and flint
Upper Lias Clay, stiff, blue-grey, silty 0.5+ 6.0
SP 86 SE 46 8552 6240 Earls Barton Block A

Surface level (+52.0 ) +171 ft

Groundwater conditions not recorded

152 mm percussion

Overburden 6.2 m
Mineral 2.0 m
Bedrock 0.8 m+

May 1975
LOG
Geological classification Lithology Thickness Depth
m m
Made ground 1.0 1.0
Alluvium Clay, firm, orange-brown, with angular flint pebbles. 5.2 6.2
Becoming sandy at depth
River Gravel 'Clayey' gravel 2.0 8.2
(First Terrace) Gravel: fine to coarse, angular and subangular,
ironstone and limestone with sandstone
Sand: coarse, medium brown, ironstone, limestone,
sandstone and flint
Middle Lias Detrital limestone 0.8+ 9.0

(Marlstone Rock Bed)
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GRADING

Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +s-3  +3-1  +1-4 +4-16 +16-64 +64 mm
19 29 52 6.2-7.2 17 8 14 12 10 39
7.2-8.2 21 7 8 10 16 38
Mean 19 7 11 11 13 39
SP 86 SE 47 8557 6158 Grendon Block A
Surface level (+47.7 m) +157 ft Overburden 2.1 m
Water struck at (+45.6 m) Mineral 4.0 m
152 mm percussion Bedrock 0.1 m+
July 1975
LOG
Geological classification Lithology Thickness Depth
m m
Made ground 0.9 0.9
Alluvium Clay, yellowish green, with angular flint pebbles 1.2 2.1
River Gravel Sandy gravel 4.0 6.1
(First Terrace) Gravel: fine to coarse, angular and subangular,
flint and ironstone with limestone
Sand: fine to coarse, flint and ironstone
Middle Lias Limestone, chamositic, oolitic, green 0.1+ 6.2

(Marlstone Rock Bed)

GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel

1

+% -2 +3 -1 +1-4 +4-16 +16-64 +64 mm

ek~

10 45 45 2.1-3.1 9 4 12 14 38 23
3.1-5.1 11 5 14 27 23 20
5.1-6.1 8 7 39 24 17 5
Mean 10 5 20 20 28 17
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SP 86 SE 48 8655 6456 Great Doddington Block D

Surface level (+102.1 m) +335 ft Waste 4.0 m
Water not struck Bedrock 0.7 m+
203 mm percussion

October 1974

LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Boulder Clay Clay, firm, chalky, with flint, rust brown, becoming 3.7 4.0
grey with depth
Upper Estuarine Clay, stiff, dark blue-grey, with carbonaceous 0.6 4.6
'Series' partings and caleareous band
Clay, silty, soft, pale grey 0.1+ 4.7
SP 86 SE 49 8686 6329 Earls Barton Block A
Surface level (+49.2 m) +161 ft Waste 3.0m
Groundwater conditions not recorded Bedrock 1.5 m+
203 mm percussion
October 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.6 0.6
Alluvium Clay, sandy, ironstained, with fine angular flint 2.4 3.0
Upper Lias Clay, stiff, silty, medium brown 1.5+ 4.5
SP 86 SE 50 8622 6282 Earls Barton Bloek A
Surface level (+46.3 m) +152 ft Overburden 2.1 m
Water struck at (+44.0 m) Mineral 2.3 m
152 mm percussion Bedrock 2.1 m+
July 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.2 0.2
Alluvium Clay, sandy, with scattered angular flint pebbles 1.9 2.1
River Gravel 'Clayey' sandy gravel 2.3 4.4
(First Terrace) Gravel: mainly fine, angular to rounded, ironstone
and flint with quartzite and some limestone
Sand: fine to medium, quartz, flint and ironstone
Upper Lias Clay, silty, firm, grey, with thin siltstone seams 2.1+ 6.5
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GRADING

Mean for deposit

Depth below

percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +5-3 +3-1  +1-4 +4-16 +16-64 +64 mm
12 45 43 2.1-4.4 12 5 24 16 28 15
COMPOSITION
Percentages by weight in gravel (+4-16 mm) fraction
Ironstone Flint Limestone Quartz Quartzite & Chalk Others
Sandstone
52 30 6 0 12 0 0
SP 86 SE 51 8681 6167 Grendon Block A
Surface level (+45.8 m) +150 ft Overburden 2.5 m
Water struck at (+43.5 m) Mineral 2.4 m
203 mm percussion Bedrock 1.0 m+
July 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.4 0.4
Alluvium Clay, sandy, firm, medium brown, becoming blue and silty 2.1 2.5
with depth
River Gravel Gravel 2.4 4.9
(First Terrace) Gravel: fine to coarse, subangular to rounded, quartz,
quartzite, flint and ironstone
Upper Lias Clay, firm, dark blue-grey 1.0+ 5.9
GRADING

Mean for deposit

Depth below

percentages surface (m) Percentages
Fines Sand  Gravel Fines Sand Gravel
% HE -1 +3-1 +1-4 +4-16 +16-64 +64 mm
6 40 54 2.5-4.9 6 5 16 19 32 22
SP 86 SE 52 8658 6113 Grendon Block A
Surface level (+47.2 m) +155 ft Waste 1.2m
Water not struck Bedrock 2.1 m+
203 mm percussuon
May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 1.2 1.2

Upper Lias Clay, yellow-brown becoming blue-grey with depth 2.1+ 3.3
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SP 86 SE 54 8703 6072 Grendon Block D
Surface level (+51.4 m) +169 ft Waste 1.1m
Water not struck Bedrock 1.6 m+
203 mm percussion
May 1974
LOG
Geological classification Lithology Thickness Depth
m m

Soil 0.3 0.3
Boulder Clay Clay, pale brown and ironstained 0.7 1.0

Sand 0.1 1.1
Upper Lias Clay, stiff, blue-grey 1.6+ 2.7
SP 86 SE 55 8896 6449 Great Doddington Block A
Surface level (+43.5 m) +143 ft Overburden 1.9 m
Water struek at (+42.1 m) Mineral 2.1m
203 mm percussion Bedrock 1.0 m+

November 1974

LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Alluvium Clay, sandy, silty, medium brown, ironstained 1.0 1.3
Clay, very sandy, with silt partings, yellow brown 0.6 1.9
River Gravel Gravel 2.1 4.0
(First Terrace) Gravel: fine to coarse, subangular to rounded, ironstone
with flint, limestone and some quartzite
Sand: fine to medium, subangular, flint, quartz and
ironstone
Upper Lias Clay, firm, blue-grey 1.0+ 5.0
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +-1  +3-1  +1-4 +4-16 +16-64 +64 mm
3 43 54 1.9-2.9 3 2 15 20 47 13
2.9-4.0 4 2 22 23 35 14
Mean 3 2 19 22 41 13
COMPOSITION

Percentages by weight in gravel (+4-16 mm) fraction

Ironstone

Flint Limestone Quartz

Quartzite & Chalk Others
Sandstone

55

24 15 trace

trace

trace
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SP 86 SE 56 8809 6380 Great Doddington Block A

Surface level (+42.5 m) +139 ft Overburden 1.7 m
Water struck at (+40.8 m) Mineral 2.5 m
203 mm percussion Bedrock 0.8 m+

November 1974

LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Alluvium Clay, brown, sandy, with flint pebbles 0.4 0.7
Clay, grey, with medium sand, damp 1.0 1.7
River Gravel Gravel 2.5 4.2
(First Terrace) Gravel: fine to medium, subangular to rounded, flint
and quartzite
Sand: fine to coarse, subangular, flint
Upper Lias Clay, firm, blue-grey 0.8+ 5.0
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand  Gravel Fines Sand Gravel
- +h-3 +d-1 +1-4 +4-16 +16-64 +64 mm
5 46 49 1.7-3.0 3 2 27 16 24 28
3.0-4.2 6 4 24 19 31 16
Mean 5 3 26 17 27 22
SP 86 SE 57 8858 6297 Wollaston Block A
Surface level (+45.1 m) +148 ft Overburden 0.7 m
Water struck at (+43.8 m) Mineral 2.1m
203 mm percussion Bedrock 0.4 m+
May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.7 0.7
River Gravel Sandy gravel 2.1 2.8
(First Terrace) Gravel: fine to coarse, subangular to rounded,
flint and quartzite
Sand: fine to medium, well rounded, quartz and flint
with ironstone
Upper Lias Clay, firm, blue-grey 0.4+ 3.2
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +h-3  +3-1 +1-4 +4-16 +16-64 +64 mm
7 46 47 0.7-1.3 11 22 35 10 19 3
1.3-2.8 6 8 17 13 32 24
Mean 7 12 22 12 29 18
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SP 86 SE 58 8977 6488

Wollaston

Block A
Surface level (+41.0 m) +135 ft Overburden 1.4 m
Water struck at (+39.6 m) Mineral 3.0 m+
203 mm percussion
October 1974
LOG
Geological classification Lithology Thickness Depth
m m

Soil 0.3 0.3
Alluvium Clay, rust brown, friable 0.8 1.1

Clay, very sandy, rust brown, with ironstone 0.3 1.4
River Gravel Gravel 3.0+ 4.4

(First Terrace)

Gravel: fine to coarse, subangular to rounded,

flint, quartz, quartzite and ironstone
Sand: fine to medium with coarse, subangular, flint,
quartz and ironstone

GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
% +He-%  +3-1 +1-4 +4-16 +16-64 +64 mm
1 38 61 1.4-2.4 2 4 25 20 31 18
2.4-3.4 1 6 9 16 50 18
3.4-4.4 1 2 13 18 41 25
Mean 1 4 16 18 41 20
SP 86 SE 60 8906 6372 Wollaston Block A
Surface level (+42.4 m) +139 ft Overburden 0.4 m
Water struck at (+41.5 m) Mineral 1.8 m
203 mm percussion Bedrock 0.9 m+
May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.4 0.4
River Gravel 'Very clayey' sandy gravel 1.8 2.2
(First Terrace) Gravel: fine to coarse, subangular to rounded, flint
and ironstone
Sand: fine to medium, subangular, quartz and flint with
ironstone
Upper Lias Clay, stiff, medium grey 0.9+ 3.1
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
- +5-3 +3-1  +1-4 +4-16 +16-64 +64 mm
22 45 33 0.4-1.4 20 10 19 12 22 17
1.4-2.2 26 17 21 11 18 7
Mean 22 13 20 12 20 .13
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SP 86 SE 61 8966 6276 Wollaston Block D

Surface level (+58.5 m) +192 ft Waste 5.0 m+
Groundwater conditions not recorded

203 mm percussion

October 1974

LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.4 0.4
Boulder Clay Clay, firm, orange-brown, with chalk and flint pebbles 0.9 1.3
and sand
Clay, very sandy 1.3 2.6
Clay, firm, medium grey, with chalk 2.4+ 5.0
SP 86 SE 62 8998 6272 Wollaston Block D
Surface level (+49.4 m) +162 ft Waste 1.2m
Water not struck Bedrock 0.8 m+
203 mm percussion
October 1974
LOG
Geological classification Lithology Thiekness Depth
m m
Soil 0.3 0.3
Alluvium Clay, brown, friable, becoming sandy with depth 0.6 0.9
Sand, clayey, yellow 0.3 1.2
Upper Lias Clay, firm, dark blue-grey 0.8+ 2.0
SP 86 SE 63 8936 6166 Strixton Block D
Surface level (+73.3 m) +240 ft Waste 2.3m
Water not struck Bedrock 0.2 m+
203 mm percussion
October 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.1 0.1
Boulder Clay Clay, silty, stiff, dark brown, with sand and flint and 2.2 2.3
chalk fragments
Upper Estuarine 'Series' Clay, silty, pale grey, with limestone fragments 0.2+ 2.5
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SP 86 SE 72 8810 6090 Grendon Block D

Surface level not recorded Waste 6.0 m
Groundwater conditions not recorded Bedroek 0.1 m+
76 mm powered auger
July 1978
LOG
Geological classification Lithology Thickness Depth
m m
Made ground Brickbats, pebbles ete 0.4 0.4
Alluvium Clay, light greeenish grey, becoming brown with depth, 1.4 1.8
scattered fine pebbles and shell fragments
Obstruction: no recovery 0.4 2.2
Clay, laminated, bluish grey with yellow silt partings. 3.8 6.0

Contains sandy patches, plant material, caleite crystals
and scattered fine pebbles

Upper Lias Clay, stiff, blue-grey, with rare shell fragments and ferruginous 0.1+ 6.1

nodules
SP 86 SE 73 8992 6069 Grendon Block D
Surface level not recorded Waste 3.0m
Groundwater conditions not recorded Bedrock 1.7 m+
76 mm powered auger
July 1978
LOG
Geological classification Lithology Thickness Depth

m m

Alluvium Clay, sandy, with scattered pebbles, firm and with 2.5 2.5

shell fragments below 1.2 m

Clay, firm to soft, grey, sandy, with hard seams 0.5 3.0
Upper Lias Clay, firm, blue-grey 1.7+ 4.7
SP 86 SE 74 8621 6138 Grendon Block A
Surface level not recorded Waste 2.6 m
Ground water conditions not recorded Bedrock 1.4 m+
76 mm powered auger
July 1978
LOG
Geological classification Lithology Thickness Depth

m m

Soil 1.0 1.0
Alluvium Silt, clayey, sandy with coarse sand size flint chips. 0.5 1.5

Becoming very clayey with depth

Clay, firm to stiff, grey, green and brown, silty 1.1 2.6
Upper Lias Clay, stiff, dark grey 1.4+ 4.0
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SP 86 SE 75 8623 6143

Surface level not recorded

Grendon

Groundwater conditions not recorded

76 mm powered auger

Block A

Overburden 0.4 m
Mineral 2.1 m
Bedrock 0.5 m+

July 1978
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.4 0.4
River Gravel Sandy gravel 1.5 1.9
(First Terrace) Gravel: angular flint with subrounded ironstone
and quartzite
Sand: flint, ironstone and quartz
'Clayey' pebbly sand 0.6 2.5
Upper Lias Clay, stiff, dark blue-grey 0.5+ 3.0
No grading data available
SP 87 NE 75 8521 7760 Cransley Block B

Surface level (+65.7 m) +216 ft

Groundwater conditions not recorded

203 mm percussion

Waste 4.3 m
Bedrock 1.8 m+

May 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Alluvium Clay, soft, yellow-brown, sandy 1.1 1.4
Clay, greenish grey, with pebbles 2.7 4.1
Clay, dark grey-brown, organic, with scattered pebbles 0.2 4.3
Upper Lias Clay, soft becoming firm with depth, grey 1.8+ 6.1
SP 87 NE 76 8516 7520 Pytchley Block D

Surface level (+108.0 m) +354 ft

Groundwater conditions not recorded

203 mm percussion

Overburden 2.3 m
Mineral 5.3 m
Bedrock 1.2 m+

May 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.1 0.1
Boulder Clay Clay, firm, buff-brown, containing abundant chalk and 2.2 2.3
with ironstone, flint, quartz and limestone fragments
Glacial Sand and Gravel 'Very clayey' sandy gravel 5.3 7.6
Gravel: fine and coarse, angular to subrounded, flint,
ironstone and limestone
Sand: fine to coarse, subangular, flint, quartz and
ironstone
Upper Estuarine 'Series' Silts, firm, brown and black 1.2+ 8.8
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GRADING

Mean for deposit

Depth below

percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
- He-3  +ti-1  +1-4 +4-16 +16-64 +64 mm
34 43 23 2.3-6.0 39 13 18 17 8 5
6.0-7.1 19 9 12 11 28 21
7.1-7.6 30 11 10 12 18 19
Mean 34 12 16 15 13 10
SP 87 NE 77 8648 7702 Broughton Block B
Surface level (+61.0 m) +200 ft Overburden 2.4 m
Groundwater conditions not recorded Mineral 1.1m
152 mm percussion Bedrock 0.6 m+
June 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.1 0.1
Alluvium Clay, soft to firm, yellow and red-brown, sandy, with 2.3 2.4
scattered pebbles
River Gravel Gravel 1.1 3.5
(Second Terrace) Gravel: fine with coarse, subangular to subrounded,
ironstone, limestone and quartzite
Sand: coarse, subangular to subrounded, quartz and
ironstone
Upper Lias Clay, stiff, blue-grey 0.6+ 4.1
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% -1 +3-1  +1-4 +4-16 +16-64 +64 mm
8 42 50 2.4-3.5 8 5 9 28 37 13
SP 87 NE 78 8698 7645 Kettering Block B
Surface level (+59.1 m) +194 ft Overburden 1.6 m
Water struck at (+56.7 m) Mineral 2.5 m
203 mm percussion Bedrock 1.0 m+
August 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.5 0.5
Alluvium Clay, glutinous, rust brown 1.1 1.6
River Gravel 'Clayey' gravel 2.5 4.1
(Second Terrace) Gravel: fine with coarse, predominantly angular flint
Sand: fine to coarse, mainly flint
Upper Lias Clay, stiff, blue-grey 1.0+ 5.1
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GRADING

Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
~% +tg-3  +z-1 +1-4 +4-16 +16-64 +64 mm
19 40 41 1.6-2.6 24 9 14 15 29 9
2.6-4.1 16 10 15 15 23 21
Mean 19 10 15 15 25 16
SP 87 NE 79 8705 7612 Pytchley Block B
Surface level (+61.6 m) +202 ft Waste 2.8m
Water not struck Bedrock 0.9 m+
203 mm percussion
August 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
River Gravel Clay, firm, orange-brown, sandy and becoming silty 1.9 2.2
(Second Terrace) with depth
Clay, orange-brown, sandy, pebbly 0.6 2.8
Upper Lias Clay, firm, blue-grey 0.9+ 3.7
SP 87 NE 80 8879 7979 Warkton Block B
Surface level (+63.0 ) +208 ft Waste 2.0m
Groundwater conditions not recorded Bedrock 3.2 m+
152 mm perecussion
June 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.2 0.2
Alluvium Clay, soft, red-brown becoming grey, sandy, containing 1.6 1.8
gastropod shells
Sandy gravel, becoming pebbly clay with depth 0.2 2.0
Upper Lias Clay, firm, blue-grey 3.2+ 5.2
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SP 87 NE 81 8825 7869 Kettering Block B
Surface level (+60.0 m) +197 ft Waste 3.1m
Water struck at (+58.5 m) Bedrock 0.9 m+
203 mm percussion
August 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Alluvium Clay, glutinous, pale brown, becoming silty with depth 2.5 2.8
Gravel, coarse, rounded, flint and quartzite 0.3 3.1
Upper Lias Clay, firm, blue-grey 0.9+ 4.0
SP 87 NE 82 8838 7716 Kettering Block B
Surface level (+57.3 m) +188 ft Overburden 2.7 m
Water struek at (+54.6 m) Mineral 1.6 m
203 mm percussion Bedrock 0.7 m+
August 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Alluvium Clay, firm, medium brown, silty 2.4 2.7
River Gravel Gravel 1.6 4.3
(Second Terrace) Gravel: mainly fine with coarse, subangular flint,
rounded ironstone and quartzite
Sand: mainly coarse, flint, ironstone and quartz
Upper Lias Clay, firm, blue-grey 0.7+ 5.0
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% -3 +i-1  +1-4 +4-16 +16-64 +64 mm
1 42 57 2.7-4.3 1 2 16 24 42 15
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SP 87 SE 2 8908 7404 Isham Block B

Surface level (+52.3 m) +172 ft Waste 2.3 m
Water not struck Bedrock 1.0 m+
152 mm percussion

September 1975

LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.2 0.2
Alluvium Clay, medium brown, sandy, with scattered pebbles and 1.8 2.0
carbonaceous matter
'Clayey' sandy gravel 0.3 2.3
Gravel: mainly subrounded to rounded platy ironstone
with rounded sandstone, subangular to subrounded
limestone and angular flint
Sand: quartz, ironstone and flint
Upper Lias Clay, stiff, blue-grey 1.0+ 3.3
SP 87 SE 3 8971 7355 Burton Latimer Block B
Surface level (+50.9 m) +167 ft Overburden 0.3 m
Water struck at (+48.6 m) Mineral 3.3 m
152 mm percussion Bedrock 1.2 m+
September 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.2 0.2
Clay, firm, greenish grey 0.1 0.3
River Gravel 'Clayey' sandy gravel 3.3 3.6
(First Terrace) Gravel: fine, subangular to subrounded ironstone
and angular flint with some subrounded limestone
Sand: fine to coarse, flint, quartz and ironstone
Upper Lias Clay, stiff, blue-grey 1.2+ 4.8
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
] +h-3  +3-1  +1-4 +4-16 +16-64 +64 mm
17 50 33 0.3-1.3 24 21 22 9 17 7
1.3-2.3 21 21 21 12 21 4
2.3-3.6 8 5 17 24 31 15
Mean 17 15 19 16 24 9
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SP 87 SE 4 8966 7305 Finedon Block B
Surface level (+50.0 m) +164 ft Overburden 0.9 m
Water struck at (+48.8 m) Mineral 3.2 m
203 mm percussion Bedrock 1.9 m+
August 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.9 0.9
River Gravel 'Clayey' gravel 3.2 4.1
(First Terrace) Gravel: fine and coarse, subangular, flint and
ironstone
Sand: medium and coarse, subangular, flint, quartz
and ironstone
Upper Lias Clay, firm, blue-grey 1.9+ 6.0
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +e-1  +i-1  +1-4 +4-16 +16-64 +64 mm
14 42 44 0.9-4.1 14 7 15 20 23 21
SP 87 SE 5 8959 7189 Little Harrowden Block B
Surface level (+50.5 m) +166 ft Overburden 0.5 m
Groundwater conditions not recorded Mineral 4.0 m
152 mm perecussion Bedrock 0.9 m+

September 1975

LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.5 0.5
River Gravel 'Wery clayey' sandy gravel 4.0 4.5
(Second Terrace) Gravel: fine and coarse, ironstone and flint with
with some quartzite
Sand: mainly medium, ironstone and flint
Upper Lias Clay, stiff, blue-grey 0.9+ 5.4
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines 46Sand Gravel
- +h-3  +3-1  +1-4 +4-16 +16-64 +64 mm
25 45 30 0.5-3.5 23 20 17 11 15 14
3.5-4.5 31 8 14 13 25 9
Mean 25 17 16 12 17 13
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COMPOSITION

Percentages by weight in gravel (+4-16 mm) fraction

Ironstone  Flint Limestone Quartz Quartzite & Chalk Others
Sandstone
51 42 2 trace 5 0 0
SP 87 SE 6 8997 7208 Finedon Block B
Surface level (+48.8 m) +160 ft Overburden 1.3 m
Water struck at (+47.6 m) Mineral 1.8 m
203 mm pereussion Bedrock 0.6 m+
May 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 1.3 1.3
River Gravel Gravel 1.8 3.1
(First Terrace) Gravel: fine and coarse, angular and subangular
flint and ironstone with rounded and subrounded
limestone and quartzite
Sand: mainly coarse, ironstone, quartz and flint
Upper Lias Clay, stiff, blue-grey 0.6+ 3.7
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +-1  +3-1 +1-4 +4-16 +16-64 +64 mm
4 29 67 1.3-3.1 4 3 8 18 37 26 4
SP 87SE 7 8985 7112 Great Harrowden Block B
Surface level (+47.6 m) +156 ft Waste 2.8 m
Groundwater conditions not recorded Bedrock 0.7 m+

203 mm percussion
December 1974

LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
River Gravel Clay, sandy, with scattered pebbles 2.5 2.8
(First Terrace)
Upper Lias Clay, stiff, blue-grey 0.7+ 3.5
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SP 87 NE 83 8816 7623 Kettering Block B
Surface level (+56.7 m) +186 ft Waste 3.7m
Water struck at (+55.5 m) Bedrock 0.3 m+
203 mm percussion
August 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.4 0.4
Alluvium Silt, medium to dark grey 3.3 3.7
Upper Lias Clay, firm, blue-grey 0.3+ 4.0
SP 87 NE 84 8856 7507 Kettering Block B
Surface level (+50.6 m) +166 ft Overburden 2.3 m
Water struck at (+48.2 m) Mineral 1.2 m
203 mm percussion Bedrock 1.6 m+
August 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.4 0.4
Alluvium Clay, soft, pale brown, becoming firm and pale 1.9 2.3
blue-grey with depth
River Gravel Gravel 1.2 3.5
(First Terrace) Gravel: fine and coarse with cobbles, subangular,
flint and ironstone with quartzite and limestone
Sand: mainly coarse, subangular to rounded, flint,
quartz and ironstone
Upper Lias Clay, firm, blue-grey 1.6+ 5.1
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +e-3  +i-l  +1-4 +4-16 +16-64 +64 mm
3 30 67 2.3-3.5 3 3 8 19 27 29 11

49



SP 87 NE 85 8534 7612 Kettering Block D

Surface level not recorded Waste 3.0m
Groundwater conditions not recorded Bedroek 0.7 m+
76 mm powered auger
July 1978
LOG
Geological classification Lithology Thickness Depth
m m

Made ground 0.4 0.4
Alluvium Clay, firm, brown and grey, with scattered flint pebbles 1.6 2.0

and rare wood fragments. Thin gravel seam at the base

Silt, unconsolidated, light yellow-brown 0.7 2.7

Clay, light olive-brown, pebbly 0.3 3.0
Upper Lias Clay, stiff, dark blue-grey 0.7+ 3.7
SP 87 NE 86 8542 7720 Kettering Block B
Surface level not recorded Waste 2.9m
Groundwater conditions not recorded Bedrock 0.7 m+
76 mm powered auger
July 1978
LOG
Geological classification Lithology Thiekness Depth

m m

Soil 0.2 0.2
Alluvium Clay, medium brown, sandy, silty, with scattered pebbles 2.3 2.5

'Very clayey' gravel 0.4 2.9

Gravel: angular flint, subrounded ironstone and limestone
Sand: quartz, ironstone and limestone

Upper Lias Clay, stiff, blue-grey 0.7+ 3.6
SP87SE1 8589 7258 Orlingbury Block D
Surface level (+108.8 m) +357 ft Waste 8.1m
Groundwater conditions not recorded Bedrock 0.6 m+

203 mm percussion
August 1974

LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Boulder Clay Clay, firm, weathering to pale brown, containing abundant 7.8 8.1
chalk and with limestone fragments near base
Blisworth Limestone Limestone, oolitic 0.6+ 8.7
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SP 87 SE 20 8945 7001 Wellingborough Block D
Surface level not recorded Waste 1.8 m+
Water not struek
76 mm powered auger
July 1978
LOG
Geological classification Lithology Thickness Depth
m m

Soil, brown, clayey 0.5 0.5
Alluvium Silt, firm to stiff, light brown, clayey 1.0 1.5
Boulder Clay Clay, chalky, containing fine quartzite clasts 0.3+ 1.8
SP 87 SE 21 8659 7148 Little Harrowden Bloek D

Surface level not recorded

Groundwater conditions not recorded

76 mm powered auger

Waste 2.0m
Bedrock 0.8 m+

July 1978
LOG
Geological classification Lithology Thickness Depth
m m

Soil, brown, clayey, silty 0.3 0.3
Alluvium Clay, weathered, with coarse sand sized particles of chalk 1.7 2.0

and ironstone
Upper Lias Clay, stiff, blue-grey 0.8+ 2.8
SP 87 SE 22 8868 7310 Isham Block D

Surface level not recorded

Groundwater conditions not recorded

76 mm powered auger

Waste 3.0m
Bedrock 1.0 m+

July 1978

LOG

Geological classification Lithology Thickness Depth

m m

Soil, brown, clayey, silty, sandy 0.5 0.5

Alluvium Clay, soft, brown, silty. Gravel seam between 2.2 m and 2.4 m, 2.5 3.0
pebbly below 2.4 m

Upper Lias Clay, stiff, blue-grey 1.0+ 4.0
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SP 96 SW 48 9031 6306 Wollaston Block D
Surface level (+46.2 m) +152 ft Waste 1.6 m
Water not struck Bedrock 3.2 m+
203 mm percussion
May 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.5 0.5
Alluvium Clay, hard, yellow-grey, with sand lenses 0.7 1.2
Sand, clayey, yellow-brown, with angular flint pebbles 0.4 1.6
Upper Lias Clay, firm, blue-grey, with silt partings 3.2+ 4.8
COMPOSITION
Percentages by weight in gravel (+4 -16 mm) fraction
Ironstone  Flint Limestone Quartz Quartzite & Chalk Others
Sandstone
39 30 27 trace 4 0 trace
SP 96 SW 49 9093 6189 Strixton Block D
Surface level (+74.4 m) +244 ft Waste 6.0 m
Water not struck Bedrock 1.5 m+
203 mm percussion
May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil and made ground 0.8 0.8
Boulder Clay Clay, silty, with sand and isolated chalk fragments 5.2 6.0
?Upper Lias Clay, firm, blue-grey 1.5+ 7.5
SP 96 SW 50 9030 6049 Strixton Block D
Surface level (+78.2 m) +257 ft Waste 10.4m
Water not struck Bedrock 0.1 m+
203 mm percussion
May 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.5 0.5
Boulder Clay Clay, stiff, dark grey weathering to buff yellow, with chalk 9.9 10.4
fragments and angular flint pebbles
Blisworth Limestone Limestone, oolitie, iron-rich 0.1+ 10.5




SP 96 NW 151 9083 6965 Wellingborough Block B
Surface level (+43.9 m) +144 ft Waste 2.9m
Water not struck Bedrock 0.4 m+
203 mm percussion
May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.1 0.1
Alluvium Clay, medium brown, sandy, pebbly in parts 0.6 0.7
Clay, orange-brown, with fine sand 2.2 2.9
Upper Lias Clay, firm, dark blue-grey 0.4+ 3.3
SP 96 NW 152 9071 6853 Wellingborough Block B
Surface level (+43.3 m) +142 ft Overburden 1.2 m
Water struck at (+42.1 m) Mineral 3.6 m
203 mm percussion Bedrock 0.5 m+
August 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.6 0.6
Alluvium Clay, pale brown, silty 0.6 1.2
River Gravel Gravel 3.6 4.8
(First Terrace) Gravel: fine and coarse, subangular, ironstone with
limestone and flint
Sand: medium and coarse, subangular, flint and quartz
with ironstone
Upper Lias Clay, firm, blue-grey 0.5+ 5.3
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +h-3  +t3-1  +1-4 +4-16 +16-64 +64 mm
1 41 58 1.2-2.2 2 4 13 17 35 29
2.2-3.2 1 3 16 29 44 7
3.2-4.8 1 2 15 24 32 26
Mean 1 3 15 23 36 22
COMPOSITION

Percentages by weight in gravel (+4-16 mm) fraction

Ironstone

Flint

Sandstone

Limestone Quartz Quartzite & Chalk Others

50

17 29 trace

0

trace
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SP 96 NW 153 9011 6751 Wellingborough Block A
Surface level (+43.0 m) +141 ft Overburden 2.2 m
Water struck at (+40.8 m) Mineral 1.2 m
203 mm percussion Bedrock 0.2 m+
May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil and Made Ground 2.1 2.1
Clay, dark, organic deposit 0.1 2.2
River Gravel 'Very clayey' gravel 1.2 3.4
(First Terrace) Gravel: fine and coarse, subangular, flint, limestone,
quartzite and ironstone
Sand: medium, subangular, flint and ironstone
Upper Lias Clay, stiff, weathered to yellowish grey, ironstained in parts 0.2+ 3.6
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
- +x-F  +3-1  +1-4 +4-16 +16-64 +64 mm
22 25 53 2.2-3.4 22 4 13 8 27 26
SP 96 NW 154 9008 6720 Wellingborough Block A
Surface level (+41.5 m) +136 ft Overburden 1.0 m
Water struck at (+40.3 m) Mineral 3.7 m
203 mm perecussion Bedrock 0.5 m+

May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.5 0.5
Clay, pale orange-brown, sandy, with scattered angular flint 0.5 1.0
and rounded ironstone pebbles
River Gravel Gravel 3.7 4.7
(First Terrace) Gravel: mainly fine, subangular and angular, ironstone
and flint with limestone
Sand: medium and coarse, angular to rounded, flint and
ironstone
Upper Lias Clay, firm, blue-grey 0.5+ 5.2
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GRADING

Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
~& +i& -3 +% -1 +1 ~4 +4-16 +16-64 +64 mm
8 43 49 1.0-2.0 16 10 21 16 30 7
2.0-3.0 10 8 22 14 29 17
3.0-4.0 4 2 17 20 42 15
4.0-4.7 2 3 13 22 43 17
Mean 8 6 19 18 35 14
COMPOSITION

Percentages by weight in gravel (+4-16 mm) fraction

Ironstone  Flint Limestone Quartz Quartzite & Chalk Others

Sandstone
34 41 14 5 6 0 trace
SP 96 NW 155 9032 6688 Wellingborough Block A
Surface level (+40.2 m) +132 ft Overburden 1.7 m
Water struck at (+38.5 m) Mineral 2.4 m
203 mm percussion Bedrock 0.2 m+
May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.2 0.2
Alluvium Clay, firm, medium brown, silty 0.5 0.7
Clay, stiff, glutinous, brown with blue-grey patches 1.0 1.7
River Gravel Gravel 2.4 4.1
(First Terrace) Gravel: fine and coarse, subangular, ironstone, flint
and limestone with quartzite
Sand: mainly medium, subangular to rounded, quartz,
flint and ironstone
Upper Lias Clay, stiff, blue-grey 0.2+ 4.3
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
~% +% -3 +% -1 +1 -4 +4-16 +16-64 +64 mm
1 47 52 1.7-2.7 1 3 21 20 37 18
2.7-4.1 1 8 27 15 23 26
Mean 1 6 24 17 29 23




SP 96 NW 156 9012 6565 Little Irchester Block A

Surface level (+42.4 m) +139 ft Overburden 1.2 m
Water struck at (+40.9 m) Mineral 2.7 m
203 mm percussion Bedrock 0.4 m+

November 1974

LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Alluvium Clay, soft, brown, sandy 0.9 1.2
River Gravel Sandy gravel 2.7 3.9
(First Terrace) Gravel: mainly fine, subangular to rounded, ironstone,
flint and quartzite
Sand: mainly medium, subangular, flint, quartz and ironstone
Upper Lias Clay, firm, blue-grey 0.4+ 4.3
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand  Gravel Fines Sand Gravel
-% -3 +3-1  +1-4 +4-16 +16-64 +64 mm
3 54 43 1.2-1.5 No grading data available
1.5-2.5 4 8 44 13 20 11
2.5-3.0 1 2 14 17 46 20
3.0-3.9 2 3 36 16 28 15
Mean 3 5 35 14 29 14
SP 96 NW 157 9125 6728 Wellingborough Block C
Surface level (+40.8 m) +134 ft Overburden 2.8 m
Water struck at (+38.0 m) Mineral 2.2 m
203 mm percussion Bedrock 1.6 m+
July 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.9 0.9
Alluvium Clay, firm, brown, with sand at top 1.9 2.8
River Gravel Sandy gravel 2.2 5.0
(First Terrace) Gravel: mostly fine, subangular, flint and ironstone
Sand: mainly coarse, subangular, flint and ironstone
Upper Lias Clay, stiff, blue-grey 1.6+ 6.6
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand  Gravel Fines Sand Gravel
-% +E-3  +3-1  +1-4 +4-16 +16-64 +64 mm
3 50 47 2.8-3.8 3 4 19 28 32 14
3.8-5.0 3 3 19 26 33 16
Mean 3 4 19 27 32 15
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SP 96 NW 158

9187 6819 Wellingborough Block C
Surface level (+41.5 m) +136 ft Overburden 3.7 m
Water struck at (+37.8 m) MIneral 2.8 m
203 mm percussion Bedroek 1.5 m+
November 1974
LOG
Geological classification Lithology Thiekness Depth
m m
Soil 0.9 0.9
River Gravel Clay, rust brown, sandy, with some ironstone gravel 2.8 3.7
(First Terrace)
Gravel 2.8 6.5
Gravel: mainly fine, ironstone and flint with
quartzite and some limestone and quartz
Sand: coarse, subrounded, flint quartz and
ironstone
Upper Lias Clay, firm, blue-grey 1.5+ 8.0
GRADING

Mean for deposit

Depth below

percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
~% te-1  ta-1  +1-4 +4-16 +16-64 +64 mm
4 24 72 3.7-4.7 7 4 0 21 44 14
4.7-5.7 1 0 4 12 64 19
5.7-6.5 5 1 4 14 48 26 2
Mean 4 2 6 16 52 19 1
COMPOSITION
Percentages by weight in gravel (+4-16 mm) fraction
Ironstone Flint Limestone Quartz Quartzite & Chalk Others
Sandstone
52 30 4 5 9 0 trace
SP 96 NW 159 9299 6823 Irthlingborough Block C
Surface level (+39.9 m) +131 ft Overburden 3.0 m
Water struck at (+36.9 m) Mineral 3.0 m+
203 mm percussion
November 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.1 0.1
Made Ground Clay, sandy, with rubble 1.4 1.5
Alluvium Clay, dark grey, becoming brown at depth, sandy 1.0 2.5
Silt, black, organic, with comminuted white gastropod shells 0.5 3.0
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River Gravel Gravel 3.0+ 6.0
(First Terrace) Gravel: fine, angular to rounded ironstone and flint

with quartzite, limestone and some quartz

Sand: coarse with medium, subangular quartz and flint

Hole abandoned in rising gravel

GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +ig —% +1 -1 +1 -4 +4-16 +16-64 +64 mm
4 47 49 3.0-6.0 4 2 17 28 40 9
SP 96 NW 160 9211 6747 Irchester Block C
Surface level (+40.2 m) +132 ft Overburden 2.0 m
Water struck at (+38.2 m) Mineral 2.1 m
203 mm percussion Bedrock 1.0 m+
July 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 2.0 2.0
River Gravel Gravel 2.1 4.1
(First Terrace) Gravel: fine and coarse, subangular, flint and
ironstone with quartz and quartzite and some
limestone
Sand: medium and coarse, flint, quartz and ironstone
Upper Lias Clay, firm, blue-grey 1.0+ 5.1
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-1 k-3 +z3-1 +1-4 +4-16 +16-64 +64 mm
1 29 70 2.0-3.0 1 2 12 20 46 19
3.0-4.1 1 1 9 15 45 29
Mean 1 2 10 17 46 24
SP 96 NW 163 9429 6937 Irthlingborough Block C
Surface level (+46.0 m) +151 ft Overburden 2.6 m
Water not struck Mineral 1.5 m
203 mm percussion Waste 2.6 m
July 1974 Bedrock 0.7 m+
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.8 0.8
River Gravel Clay, stiff, medium brown, silty 1.8 2.6
(First Terrace) "Wery clayey' sandy gravel 1.5 4.1

Gravel: fine and coarse, subangular, ironstone
Sand: mainly fine, subangular, quartz and flint
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Clay, pale brown, silty 2.6 6.7

Upper Lias Clay, stiff, blue-grey 0.7+ 7.4
GRADING

Mean for deposit Depth below

percentages surface (m) Percentages

Fines Sand Gravel Fines Sand Gravel

-% +e-3  +3-1 +1-4 +4-16 +16-64 +64 mm
28 47 25 2.6-4.1 28 20 14 13 15 10

SP 96 NW 164 9435 6784 Rushden Block C
Surface level (+40.0 m) +131 ft Overburden 4.0 m
Water struck at (+37.0 m) Mineral 4.0 m
203 mm percussion Bedrock 0.5 m+
November 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.1 0.1
Alluvium Clay, rust brown, sandy, with some fine flint and quartz 3.9 4.0
gravel
River Gravel Gravel 4.0 8.0
(First Terrace) Gravel: fine and coarse, subangular, limestone with
ironstone and flint
Sand: medium and coarse, flint, quartz and ironstone
Upper Lias Clay, firm, blue-grey 0.5+ 8.5
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +5-3  +3-1  +1-4 +4-16 +16-64 +64 mm
5 43 52 4.0-5.0 4 5 18 20 21 18 14
5.0-6.0 5 7 17 18 33 20
6.0-7.0 5 5 14 18 31 27
7.0-8.0 6 7 24 19 19 25
Mean 5 6 18 19 26 23 3
COMPOSITION

Percentages by weight in gravel (+4-16 mm) fraction

Ironstone

Flint Limestone

Quartz Quartzite & Chalk Others

Sandstone

31

15 53 trace

trace trace
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SP 96 NW 185 9430 6728 Rushden

Surface level (+54.1 m) +178 ft
Groundwater conditions not recorded
203 mm percussion

Block D

Waste 2.6 m
Bedrock 2.7 m+

May 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.2 0.2
Clay, soft, buff-brown 0.7 0.9
Peat Clay, soft, dark brown to black, organie, sandy 1.2 2.1
Clay, firm, dark grey, sandy 0.5 2.6
Upper Lias Clay, firm, blue-grey 2.7+ 5.3
SP 96 NW 186 9449 6612 Rushden Block D

Surface level (+84.4 m) +227 ft
Groundwater conditions not recorded
152 mm percussion

September 1975

Waste 5.7m
Redrock 0.6 m+

LOG
Geological classification Lithology Thickness Depth
m m

Soil 0.2 0.2
Boulder Clay Clay, stiff, containing angular flint, subangular ironstone 5.5 5.7

and fine rounded chalk fragments
Blisworth Clay Clay, stiff, dark grey, with some shell debris 0.6+ 6.3
SP 96 NW 187 9358 6610 Knuston Block D

Surface level not recorded
Groundwater conditions not recorded
76 mm powered auger

Waste 2.0 m
Bedrock 0.8 m+

July 1978

LOG ‘

Geological classification Lithology Thickness Depth

m m

Soil 0.3 0.3

Alluvium Clay, yellow-brown, sandy, with scattered pebbles 1.3 1.6
Clay, glutinous, streaked yellow-brown and grey, 0.4 2.0
with shell fragments and carbonaceous patches

Upper Lias Clay, firm, medium grey, with ferruginous patches 0.8+ 2.8
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SP 96 NE 1 9525 6986

Surface level (+35.5 m) +116 ft
Water struck at (+34.2 m)
152 mm percussion

Higham Ferrers Block C

Overburden 1.3 m
Mineral 2.6 m
Bedrock 1.5 m+

July 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Alluvium Clay, firm, mottled grey and brown, sandy in parts 1.0 1.3
River Gravel Gravel 2.6 3.9

(First Terrace)

Gravel: fine and coarse, angular to rounded,
ironstone and flint with limestone and quartzite
Sand: medium and coarse, subangular to rounded,
sandstone, quartzite, flint and ironstone

Upper Lias Clay, stiff, blue-grey, with shell debris 1.5+ 5.4
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +te-3  +i-1 +1-4 +4-16 +16-64 +64 mm
5 41 54 1.3-2.3 6 3 11 26 41 13
2.3-3.9 4 4 18 20 23 31
Mean 5 3 16 22 30 24
COMPOSITION

Percentages by weight in gravel (+4-16 mm) fraction

Ironstone  Flint Limestone Quartz Quartzite & Chalk Others
Sandstone

31 33 21 1 14 0 trace
SP 96 NE 3 9606 6765 Rushden Block D
Surface level (+63.6 m) +209 ft Overburden 1.3 m
Water struck at (+56.6 m) Mineral 8.7 m+
152 mm percussion
September 1975
LOG
Geological classification Lithology Thickness Depth

m m
Boulder Clay Clay, firm, brown and grey; pebbles of flint, sandstone 1.3 1.3
and chalk

Glacial Sand and Gravel 'Clayey' pebbly sand 8.7+ 10.0

Gravel: mainly fine, angular to subrounded, flint,
ironstone and limestone with quartzite
Sand: fine to coarse, flint and ironstone
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GRADING

Mean for deposit Depth below

percentages surface (m) Percentages

Fines Sand Gravel Fines Sand Gravel

-% +HE-3 +3-1 +1-4 +4-16 +16-64 +64 mm

11 68 21 1.3-2.3 13 20 47 14 6
2.3-3.3 19 36 28 8 8 1
3.3-4.3 15 12 37 21 13 2
4.3-5.3 10 13 41 18 16 2
5.3-6.3 7 11 48 11 18 5
6.3-7.3 8 17 40 14 18 3
7.3-9.0 10 9 27 22 19 13
9.0-10.0 6 5 27 20 27 15
Mean 11 15 36 - 17 15 6

SP 96 NE 4 9746 6885 Higham Ferrers Block D
Surface level (+74.2 m) +243 ft Waste 1.6 m
Water not struck Bedrock 3.1 m+
152 mm percussion
June 1975
LOG
Geological classification Lithology Thickness Depth
m m

Soil 0.1 0.1
Boulder Clay Clay, firm, sandy, pebbly; pebbles of chalk and flint 1.5 1.6
Kellaways Sand Clays, variegated, with fine sand partings and 3.1+ 4.7

calcareous seams

SP 96 NE 5 9815 6811 Higham Ferrers Block D
Surface level (+71.5 m) +235 ft Overburden 1.4 m
Water not struck Mineral 3.3 m
152 mm percussion Bedrock 0.5 m+
June 1975
LOG
Geological classification Lithology Thickness Depth
m m

Soil 0.2 0.2
Boulder Clay Clay, medium brown, sandy, pebbly; pebbles of flint, quartz 1.2 1.4

and chalk
Glacial Sand and Gravel 'Clayey' pebbly sand 3.3 4,7

Gravel: fine, angular to rounded, limestone, sandstone,
ironstone and flint
Sand: medium with coarse, flint, ironstone and sandstone

Kellaways Sand Clay, streaked greenish yellow, with fine sand 0.5+ 5.2
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GRADING

Mean for deposit

Depth below

percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +5-3  +z3-1  +1-4 +4-16 +16-64 +64 mm
15 74 11 1.4-2.4 17 13 59 6 5
2.4-4.0 14 18 45 8 13 2
4,0-4.7 No grading data available
Mean 15 16 51 7 10 1
SP 96 NE 6 9894 6892 Chelveston cum Caldecott Block D
Surface level (+68.4 m) +225 ft Overburden 1.2 m
Water not struck Mineral 2.5 m
152 mm percussion Bedrock 1.0 m+
June 1975
LOG
Geological classification Lithology Thickness Depth
m m
Made ground 1.2 1.2
Glacial Sand and Gravel 'Clayey' sand 2.5 3.7
Sand: medium and coarse, orange-brown
Kellaways Sand Clay, firm, dark grey, with sand partings and scattered 1.0+ 4.7
sandstone pebbles
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +-31 +3-1  +1-4 +4-16 +16-64 +64 mm
14 84 2 1.2-2.2 19 56 18 3 3 1
2.2-3.5 10 34 54 1 1
3.5-3.7 No grading data available
Mean 14 43 39 2 1 1
SP 96 NE 20 9704 6978 Higham Ferrers Block D
Surface level not recorded Waste 2.5m
Groundwater conditions not recorded Bedrock 1.5 m+
76 mm powered auger
duly 1978
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.5 0.5
Alluvium Clay, yellow-brown, sandy, with scattered fine pebbles and 1.8 2.3
shell fragments
Sand, fine, greenish grey 0.2 2.5
Upper Lias Clay, firm, blue-grey, with sandy ferruginous patches, shell 1.5+ 4.0

fragments and race
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SP 87 SE 23

Surface level not recorded

8602 7368

Pytchley

Groundwater conditions not recorded

76 mm powered auger
July 1978

Block D

Waste 2.8m
?Bedrock 0.7 m+

LOG
Geological classification Lithology Thiekness Depth
m m
Soil 0.5 0.5
Alluvium Clay, brown becoming greenish grey with depth, sandy, with 2.3 2.8
scattered pebbles below 1.3 m
?Lower Estuarine 'Series’ Fine sand, silt and clay, blue-grey, pebbly, with peat patches 0.7+ 3.5
SP 87 SE 24 8808 7467 Isham Block D

Surface level not recorded

Groundwater conditions not recorded

76 mm powered auger
July 1978

Waste 2.7Tm
Bedrock 0.3 m+

LOG
Geological classification Lithology Thickness Depth
m m

Soil 0.3 0.3
Alluvium Clay, brown, with streaks of grey near the top, sandy, 2.0 2.3

with shell fragments and fine pebbles

Clay, glutinous, grey-green, very sandy in patches, silty 0.4 2.7
Upper Lias Clay, firm to stiff, medium grey with yellow-brown silt partings 0.3+ 3.0
SP 87 SE 25 8930 7149 Great Harrowden Block D

Surface level not recorded

Groundwater conditions not recorded

76 mm powered auger
July 1978

Waste 1.7m
Bedrock 1.2 m+

LOG
Geological classification Lithology Thickness Depth
m m
Alluvium Clay, medium red-brown becoming red with depth, silty, with 1.7 1.7
scattered fine pebbles
Upper Lias Clay, firm, light grey, with scattered ironstone nodules 1.2+ 2.9

and calcite crystals

64



SP 96 SW 51 9127 6320 Wollaston Block D
Surface level (+91.4 m) +300 ft Overburden 3.1 m
Water not struck Mineral 1.3 m
203 mm percussion Bedrock 0.7 m+
May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.4 0.4
Boulder Clay Clay, firm, sandy, pebbly, medium brown; pebbles of chalk 2.7 3.1
and flint
Glacial Sand and Gravel 'Very clayey' sandy gravel 1.3 4.4
Gravel: fine, subangular to rounded, flint
Sand: fine quartz with medium ironstone
Blisworth Limestone Limestone, hard, oolitic 0.7+ 5.1
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +e-3  +i-1 +1-4 +4-16 +16-64 +64 mm
30 47 23 3.1-4.1 39 17 17 8 14 5
4.1-4.4 0 23 27 14 21 15
Mean 30 19 19 9 15 8
SP 96 SW 52 9194 6118 Strixton Block D
Surface level (+94.5 m) +310 ft Waste 6.1 m+
Water not struck
203 mm percussion
May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.5 0.5
Boulder Clay Clay, dark grey weathering khaki-brown, econtaining pebbles 5.4 5.9
of chalk
Clay, stiff, grey 0.2+ 6.1
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SP 96 SW 53 9283 6472

Irchester Block D
Surface level (+89.3 m) +293 ft Overburden 0.2 m
Water not struck Mineral 0.7 m
203 mm percussion Waste 5.4m
May 1975 Bedrock 0.2 m+
LOG
Geological classification Lithology Thickness Depth

m m

Soil 0.2 0.2
Glacial Sand and Gravel 'Very clayey' sand, medium brown, pebbly, angular flint 0.7 0.9

and subrounded to rounded chalk
Boulder Clay Clay, yellow-brown, sandy, with flint and chalk pebbles 5.4 6.3
Blisworth Limestone Limestone, oolitie, grey 0.2+ 6.5

GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
- +6-1  +i-1  +1-4 +4-16 +16-64 +64 mm
40 54 6 0.2-0.9 40 22 24 8 4 2
SP 96 SW 54 9205 6388 Farndish Block D
Surface level (+97.5 m) +320 ft Waste 10.0m
Water not struck Bedrock 0.1 m+
203 mm percussion
May 1975
LOG
Geological classification Lithology Thickness Depth
' m m
Made Ground 0.8 0.8
Boulder Clay Clay, stiff, pebbly, with pebbles of flint and sandstone, 1.0 1.8
and sand partings, sand largely chalk particles
Clay, pebbly, sandy, yellow, with chalk fragments 1.0 2.8
Clay, stiff, yellowish grey; pebbles of flint and sandstone 7.2 10.0
with chalk
Cornbrash ? Hard rock. No recovery 0.1+ 10.1
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +E-3  +t3-1  +1-4 +4-16 +16-64 +64 mm
64 30 6 1.8-2.8 64 22 4 4 5 1
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SP 96 SW 55 9226 6265 Wollaston Block D

Surface level (+90.9 m) +298 ft Waste 13.3m
Water not struck Bedrock 0.1 m+
203 mm percussion
May 1975
LOG
Geological classification Lithology Thickness Depth
m m
Made Ground 0.5 0.5
Boulder Clay Clay, stiff, dark grey weathering to brown; pebbles of flint, 12.8 13.3
chalk and sandstone
Blisworth Limestone Limestone, oolitic, buff-yellow, ironstained, sandy 0.1+ 13.4
SP 96 SW 56 9327 6418 Farndish Block D
Surface level (+57.3 m) +188 ft Waste 2.3m
Water not struck Bedrock 1.1 m+
203 mm percussion
July 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Alluvium Clay, firm, sandy 2.0 2.3
Upper Lias Clay, firm, blue-grey 1.1+ 3.4
SP 96 SW 57 9399 6414 Farndish Block D
Surface level +69.7 m (+229 ft) Overburden 2.7 m
Water not struck Mineral 2.5 m
203 mm percussion Bedrock 0.1 m+
July 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 1.1 1.1
Clay, very sandy 1.6 2.7
Glacial Sand and Gravel 'Clayey' pebbly sand 2.5 5.2

Gravel: fine, rounded, tabular, ironstone and flint
with limestone

Sand: fine to medium, subangular, flint, quartz,
ironstone and limestone

Blisworth Limestone Limestone, hard, oolitic 0.1+ 5.3
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GRADING

Mean for deposit

Depth below

percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +5-3 +t3-1  +1-4 +4-16 +16-64 +64 mm
14 69 17 2.7-4.0 15 17 39 15 13 1
4.0-5.2 14 15 32 19 17 3
Mean 14 16 36 17 15 2
SP 96 SW 58 9340 6259 Podington Block D
Surface level (+70.3 m) +231 ft Overburden 2.5 m
Water struck at (+65.7 m) Mineral 7.7 m
203 mm percussion Bedrock 1.0 m+
July 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.4 0.4
Boulder Clay Clay, firm, rust brown, sandy 2.1 2.5
Glacial Sand and Gravel Sandy gravel 7.7 10.2
Gravel: fine with coarse, subrounded ironstone and
limestone and angular flint
Sand: mainly medium, subangular, flint and ironstone
Lower Estuarine 'Series' Clay, firm, dark blue, silty, micaceous 1.0+ 11.2
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-5 +E-%  +d-1 +1-4 +4-16 +16-64 +64 mm
7 66 27 2.4-4.5 13 7 42 17 20 1
4.5-6.5 6 15 59 8 10 2
6.5-8.5 4 7 27 19 31 12
8.5-10.2 3 5 31 27 28 6
Mean 7 8 40 18 22 5
SP 96 SW 59 9471 6492 Wymington Block D
Surface level (+62.4 m) +205 ft Overburden 3.0 m
Water not struck Mineral 1.4 m
203 mm percussion Waste 2.7m
July 1974 Bedrock 0.9 m+
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Clay, firm, medium brown, silty 2.7 3.0
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Glacial Sand and Gravel Sandy gravel 1.4 4.4
Gravel: fine, angular to rounded, quartzite, flint
and limestone with ironstone
Sand: fine to coarse, angular and subangular, quartz,
flint and ironstone
Boulder Clay Clay, firm, grey, pebbly 2.7 7.1
Upper Lias Clay, firm, blue-grey 0.9+ 8.0
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
~% +s-%  +i-1  +1-4 +4-16 +16-64 +64 mm
7 66 27 3.0-4.4 7 14 36 16 23
SP 96 SW 60 9367 6268 Podington Bloek D

Surface level not recorded

Groundwater conditions not recorded

76 mm percussion

Overburden 5.0
?Mineral 1.7 m
Bedrock 1.3 m+

July 1978
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.8 0.8
Alluvium Clay, medium brown, silty, with scattered pebbles and 1.2 2.0
some plant material
Silt, soft, grey~-brown 3.0 5.0
Glacial Sand and Gravel Sand, fine, silty brown 1.7 6.7
Upper Lias Clay, dark blue-grey 1.3+ 8.0
SP 96 SW 61 9406 6356 Podington Block D

Surface level not recorded

Groundwater conditions not recorded

76 mm powered auger

Waste 2.6 m
Bedrock 1.4 m+

July 1978

LOG

Geological classification Lithology Thickness Depth

m m

Soil 0.6 0.6

Boulder Clay Clay, firm, brown and grey, with pebbles and rare shell 1.3 1.9
fragments
Clay, dark yellow-brown, sandy, with pebbles 0.2 2.1
Clay, dark blue-grey variegated, pebbles of flint, limestone 0.5 2.6
and quartzite

Upper Lias Clay, stiff, blue~grey, with iron nodules, white calcite 1.4+ 4.0

erystals and shell fragments
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SP 96 SW 62 9491 6428 Wymington

Surface level not recorded
Groundwater conditions not recorded
76 mm powered auger

Block D

Overburden 2.6 m
Mineral 1.4 m
Bedrock 1.2 m+

July 1978

LOG

Geological classification Lithology Thickness Depth

m m

Soil, dark brown, clayey, sandy 1.4 1.4

Boulder Clay Clay, sandy, pebbly 0.1 1.5
Clay, stiff, grey and brown, with pebbles 1.1 2.6

Glacial Sand and Gravel 'Very clayey' pebbly sand 1.4 4.0

Gravel: flint, ironstone and chalk
?Upper Lias Clay, stiff, blue-grey 1.2+ 5.2
SP 96 SW 63 9477 6426 Wymington Block D

Surface level not recorded
Groundwater conditions not recorded
76 mm powered auger

Overburden 1.5 m
Mineral 0.8 m
Waste 2.0 m+

July 1978

LOG

Geological classification Lithology Thickness Depth

m m

Soil and made ground 0.5 0.5

Boulder Clay Clay, firm to stiff, sandy, pebbly, becoming very sandy with 1.0 1.5
depth

Glacial Sand and Gravel 'Wery clayey' sand with scattered pebbles 0.8 2.3

Boulder Clay Clay, stiff, grey-brown, pebbly, interbedded with pebble-free 2.0+ 4.3
seams containing shell fragments and race

SP 97 NW 305 9382 7673 Cranford Block D

Surface level not recorded
Groundwater conditions not recorded
76 mm powered auger

Waste 4.7Tm
Bedrock 1.3 m+

July 1978
LOG
Geological classification Lithology Thickness Depth
m m
Alluvium Clay, light to medium brown, silty, with rare pebbles 1.7 1.7
Clay, soft, glutinous, medium grey becoming greenish grey 3.0 4.7
Upper Lias Clay, firm, bluish grey 1.3+ 6.0
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SP 97 NE 151 9545 7514

Surface level (+69.2 m) +227 ft
Water not struck
152 mm percussion

Great Addington

Block D

Waste 8.4 m
Bedrock 0.6 m+

dJune 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.4 0.4
Boulder Clay Clay, firm, streaked blue-grey and grey-brown, with pebbles 6.6 7.0
of ironstone, limestone and flint and some secondary calcite
Glacial Sand and Gravel Sand, medium orange-brown, clayey, with scattered pebbles 1.4 8.4
Oxford Clay Clay, firm, dark blue-grey 0.6+ 9.0
SP 97 NE 152 9667 7809 Woodford Block D
Surface level (+37.8 m) +124 ft Waste 1.9m
Water not struck Bedrock 0.6 m+
203 mm percussion
August 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.2 0.2
Alluvium Clay, glutinous, pale brown, silty with some sand and pebbles 1.7 1.9
at base
Upper Lias Clay, stiff, blue~grey 0.6+ 7.5
SP 97 NE 153 9695 7603 Woodford Block D
Surface level (+31.4 m) +103 ft Overburden 1.4 m
Water struck at (+30.0 m) Mineral 2.2 m
203 mm percussion Bedrock 0.4 m+
August 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Alluvium Clay, glutinous, pale yellow-brown, slightly silty 1.1 1.4
River Gravel Gravel 2.2 3.6
(First Terrace) Gravel: fine with medium, subangular to rounded,
ironstone, flint, limestone and quartzite
Sand: medium and coarse, subangular, flint, ironstone
and quartz
Upper Lias Clay, firm, dark blue-grey 0.4+ 4.0
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GRADING

Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
- +e-3 +3-1  +1-4 +4-16 +16-64 +64 mm
2 47 51 1.4-2.4 3 6 19 20 34 18
2.4-3.6 1 5 24 20 35 15
Mean 2 5 22 20 35 16
SP 97 NE 154 9726 7659 Ringstead Block C
Surface level (+30.8 m) +101 ft Overburden 0.9 m
Water struck at (+30.3 m) Mineral 2.2 m
203 mm percussion Bedrock 2.5 m+
May 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.1 0.1
Alluvium Clay, yellow-brown with pale grey mottling, containing some 0.8 0.9
plant remains
River Gravel Gravel 2.2 3.1
(First Terrace) Gravel: fine with coarse, subangular to subrounded,
flint with quartzite and limestone
Sand: medium and coarse, flint, ironstone and quartz
Upper Lias Clay, firm, brown-grey, becoming blue-grey with depth 2.5+ 5.6
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
- +5-2 +3-1 +1-4 +4-16 +16-64 +64 mm
6 45 49 0.9-2.0 8 3 25 24 35 5
2.0-3.1 4 4 16 18 30 28
Mean 6 4 20 21 33 16
SP 97 NE 155 9765 7558 Woodford Block C
Surface level (+31.5 m) +103 ft Overburden 0.4 m
Water struck at (+30.0 m) Mineral 4.0 m+
203 mm percussion
May 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.4 0.4
River Gravel Sandy gravel 4.0+ 4.4
(First Terrace) Gravel: mainly fine, angular to subrounded,

ironstone, flint, limestone and quartzite
Sand: medium and coarse, flint, quartz and
ironstone

Hole abandoned in rising gravel
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GRADING

Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% e~ +7 -1 +1-4 +4-16 +16-64 +64 mm
9 53 38 0.5-1.5 15 10 36 10 23 6
1.5-2.4 10 7 32 20 28 3
2.4-4.0 7 5 19 21 35 7 5
4,0-4.4 1 2 20 42 32 3
Mean 9 6 27 20 3 5 2
SP 97 NE 156 9842 7986 Islip Block D
Surface level (+33.1 m) +109 ft Waste 5.1m
Groundwater conditions not recorded Bedrock 0.9 m+
203 mm percussion
November 1974
LOG
Geological classification Lithology Thickness Depth
m m
Made ground 1.4 1.4
Alluvium Clay, soft, yellow-brown, containing fine pebbles, shell 0.9 2.3
debris and peat
Clay, soft, dark blue-grey, organic, becoming pebbly with 2.8 5.1
depth
Upper Lias Clay, stiff, dark blue-grey 0.9+ 6.0
SP 97 NE 157 9874 7802 Islip Block C
Surface level (+31.9 m) +105 ft Overburden 0.8 m
Groundwater conditions not recorded Mineral 1.6 m
203 mm percussion Waste 1.6 m
May 1975 Bedrock 1.5 m+
LOG
Geological classification Lithology Thiekness Depth
m m
Soil 0.8 0.8
River Gravel 'Clayey' gravel 1.6 2.4
(First Terrace) Gravel: fine and coarse, angular to subrounded,

ironstone, limestone and flint
Sand: fine to coarse, flint, quartz and ironstone
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Clay, grey, with sand and silt partings and scattered pebbles 1.6 4.0

Upper Lias Clay, firm, dark blue-grey 1.5+ 5.5
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% + -1 +% -1 +1 -4 +4-16 +16-64 +64 mm
14 38 48 0.8-1.6 21 23 18 12 18 8
1.6-2.4 6 5 10 8 27 44
Mean 14 14 14 10 22 26
COMPOSITION

Depth below Percentages by weight in gravel (+4 -16 mm) fraction
surface (m)

Ironstone  Flint Limestone Quartz Quartzite & Chalk Others

Sandstone
40 26 32 trace 2 trace trace
SP 97 NE 158 9845 7670 Woodford Block C
Surface level (+31.0 m) +102 ft Overburden 1.5 m
Water struek at (+29.7 m) Mineral 4.3 m
152 mm percussion Bedrock 0.6 m+
July 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.2 0.2
Alluvium Clay, firm, brown, sandy, containing scattered pebbles and 1.1 1.3
rootlets
Clay, very pebbly, sandy 0.2 1.5
River Gravel Gravel 4.3 5.8
(First Terrace) Gravel: fine and coarse, angular to rounded, ironstone
with flint, limestone and some quartzite
Sand: medium and coarse, flint and ironstone
Upper Lias Clay, firm, dark blue-grey 0.6+ 6.4
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GRADING

Mean for deposit

Depth below

percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
- +5-3 +i-1  +1-4 +4-16 +16-64 +64 mm
8 38 54 1.5-2.5 8 4 18 14 33 23
2.5~3.5 9 4 15 21 32 19
3.5-5.8 7 6 15 17 33 22
Mean 8 5 16 17 33 21
COMPOSITION

Percentages by weight in gravel (+4 ~16 mm) fraction

Ironstone Flint Limestone Quartz Quartzite & Chalk Others
Sandstone
53 24 20 trace 3 trace trace
SP 97 NE 159 9928 7958 Islip Block C
Surface level (+27.8 m) +91 ft Overburden 1.1 m
Water struek at (+25.7 m) Mineral 4.9 m
203 mm percussion Bedrock 0.4 m+
August 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 1.0 1.0
Alluvium Clay, sandy, silty, ironstained 0.1 1.1
River Gravel Sandy gravel 4.9 6.0
(First Terrace) Gravel: mainly fine, subangular, ironstone, flint
and limestone
Sand: mainly medium, subangular, flint, quartz and
ironstone
Upper Lias Clay, firm, blue-grey 0.4+ 6.4
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GRADING

Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-5 Hs-3  +z-1 +1-4 +4-16 +16-64 +64 mm
3 72 25 1.1-2.1 7 12 46 11 20 4
2.1-3.1 2 8 48 19 17 6
3.1-4.1 2 10 59 7 16 6
4,1-5.1 2 11 56 9 19 3
5.1-6.0 2 10 47 11 25 5
Mean 3 10 51 11 20 5
COMPOSITION
Percentages by weight in gravel (+4 -16 mm) fraction
Ironstone  Flint Limestone Quartz Quartzite & Chalk Others
Sandstone
31 30 31 trace 3 0 5
SP 97 NE 160 9917 7831 Thrapston Block C
Surface level (+31.2 m) +102 ft Overburden 4.1 m
Groundwater conditions not recorded Mineral 3.0 m
152 mm percussion Waste 1.4 m
May 1975 Bedrock 0.2 m+
LOG
Geological classification Lithology Thickness Depth
m m
Made ground 4.1 4.1
River Gravel Gravel 3.0 7.1
(First Terrace) Gravel: mainly coarse, angular to subrounded, flint,
limestone and ironstone
Sand: mainly coarse, quartz with flint and ironstone
Clay, firm, blue-grey, with silt patches 1.4 8.5
Upper Lias Clay, firm, blue-grey, containing fossils 0.2+ 8.7
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-3 +5-3  +3-1 +1-4 +4-16 +16-64 +64 mm
3 41 56 4.1-5.1 4 3 25 21 35 12
5.1-7.1 2 1 11 26 45 15
Mean 3 1 16 24 42 14
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SP 97 NE 161 9904 7766 Thrapston Block C

Surface level (+30.2 m) +99 ft Overburden 2.1 m
Water struck at (+28.2 m) Mineral 1.9m
203 mm percussion Bedrock 0.3 m+

August 1974

LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.8 0.8
Alluvium Clay, firm, sandy, pebbly 1.3 2.1
River Gravel 'Very clayey' sandy gravel 1.9 4.0
(First Terrace) Gravel: fine, ironstone, flint, limestone and quartzite
Sand: fine to coarse, quartz, flint and ironstone
Upper Lias Clay, firm, blue-grey 0.3+ 4.3
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines $Sand Gravel Fines Sand Gravel
~% -2 +t3-1  +1-4 +4-16 +16-64 +64 mm
23 56 21 2.1-3.0 33 21 30 6 9 1
3.0-4.0 15 9 28 18 29 1
Mean 23 15 29 12 20 1
SP 97 NE 162 9889 7694 Denford Block C
Surface level (+30.6 m) +100 ft Overburden 1.0 m
Water struck at (+29.6 m) Mineral 2.9 m
152 mm percussion Bedrock 1.6 m+
July 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.2 0.2
Clay, brown, sandy, pebbly 0.8 1.0
River Gravel Sandy gravel 2.9 3.9
(First Terrace) Gravel: mainly fine, angular to rounded, flint,
ironstone, limestone and quartzite
Sand: medium and coarse, flint, ironstone and quartz
Upper Lias Clay, stiff, blue-grey 1.6+ 5.5
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +te-1  +ti-1  +1-4 +4-16 +16-64 +64 mm
8 54 38 1.0-2.0 9 7 18 20 37 9
2.0-3.9 7 6 30 23 25 9
Mean 8 6 26 22 29 9
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SP 97 NE 163 9967 7603 Denford Block D

Surface level (+65.8 m) +216 ft Waste 7.7m
Water not struck Bedrock 0.1 m+
203 mm percussion

December 1974

LOG
Geological classification Lithology Thickness Depth
m m
Made ground 0.8 0.8
Boulder Clay Clay, stiff, blue-grey, containing pebbles of chalk, flint, 5.3 6.1
limestone and ironstone
Glacial Sand and Gravel Sandy gravel 1.6 7.7
Gravel: fine, angular to rounded, flint, ironstone,
limestone and quartzite
Sand: medium with coarse, quartz, flint and ironstone
?Cornbrash Limestone, hard, cream to pale grey 0.1+ 7.8
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand  Gravel Fines Sand Gravel
-7 +5-% +3-1  +1-4 +4-16 +16-64 +64 mm
3 70 27 6.1-7.7 3 6 44 20 25 2
SP 97 NE 164 9913 7564 Ringstead Block D
Surface level (+60.7 m) +199 ft Waste 2.1m
Water not struck Bedrock 0.9 m+
203 mm percussion
August 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.9 0.9
Boulder Clay Clay, stiff, yellowish brown, sandy 1.2 2.1
Blisworth Limestone Limestone, soft and weathered, becoming hard 0.9+ 3.0
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SP 97 SW 273 9009 7217 Finedon Bloek B
Surface level (+50.5 m) +166 ft Waste 3.7m
Water struck at (+48.2 m) Bedrock 1.3 m+
203 mm percussion
December 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.2 0.2
River Gravel Clay, sandy, pebbles of flint and quartzite 3.5 3.7
(First Terrace)
Upper Lias Clay, stiff, blue-grey 1.3+ 5.0
SP 97 SW 274 9042 7103 Finedon Block B
Surface level (+46.9 m) +154 ft Qverburden 0.7 m
Water struck at (+45.8 m) Mineral 2.1 m
203 mm percussion Bedrock 1.1 m+
July 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.7 0.7
River Gravel Gravel 2.1 2.8
(First Terrace) Gravel: fine and coarse, subangular, flint, ironstone
and limestone
Sand: mainly coarse, flint and limestone

Upper Lias Clay, firm, blue-grey 1.1+ 3.9
GRADING

Mean for deposit Depth below

percentages surface (m) Percentages

Fines Sand  Gravel Fines Sand Gravel

-% +s-3  +3-1  +1-4 +4-16 +16-64 +64 mm
5 44 51 0.7-2.8 5 6 15 23 32 19
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SP 97 SW 275 9032 7051 Finedon Block B

Surface level (+43.9 m) +144 ft Overburden 1.6 m
Water struck at (+42.3 m) Mineral 1.9 m
203 mm percussion Bedroek 1.1 m+
July 1974
LOG
Geological classification Lithology Thickness Depth
m m

Soil 1.6 1.6
River Gravel Gravel ) 1.9 3.5
(First Terrace) Gravel: mainly fine, subangular to rounded, flint,

limestone and ironstone, with quartzite cobbles
Sand: mainly coarse, ironstone and flint

Upper Lias Clay, stiff, blue-grey 1.1+ 4.6
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand  Gravel Fines Sand Gravel
-% +i§ -3 +3 -1 +1-4 +4-16 +16-64 +64 mm
2 46 52 1.6-2.6 1 3 17 24 41 14
2.6-3:5 2 3 21 25 26 4 19
Mean 2 3 19 24 34 9 9
SP 97 SW 276 9468 7428 Great Addington Block D
Surface level (+78.7 m) +258 ft Waste 12.0m
Water not struck Bedrock 0.1 m+
203 mm percussion
May 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Boulder Clay Clay, soft becoming firm, yellow-brown becoming dark grey, 11.7 12.0
sandy, containing abundant chalk fragments and scattered
pebbles of sandstone and limestone
Kellaways Clay Clay, stiff, dark grey, containing belemnites 0.1+ 12.1
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SP 97 SW 277 9492 7030 Irthlingborough Block C
Surface level (+36.3 m) +119 ft Waste 3.4m
Water struck at (+33.3 m) Bedrock 1.0 m+
203 mm percussion
July 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Alluvium Clay, glutinous, medium brown, becoming blue-grey 2.7 3.0
with depth, silty
River Gravel Gravel 0.4 3.4
(First Terrace) Gravel: fine and coarse, angular to rounded, flint
with ironstone and quartzite
Sand: quartz, ironstone and flint
Upper Lias Clay, stiff, blue-grey 1.0+ 4.4
SP 97 SE 102 9571 7417 Little Addington Block D
Surface level (+62.5 m) +205 ft Waste 3.3m
Water not struck Bedrock 2.7 m+

152 mm percussion
September 1975

LOG
Geological classification Lithology Thickness Depth
m m
Boulder Clay Clay, greenish yellow and orange-brown, containing 3.3 3.3
fragments of chalk, flint and sandstone
Oxford Clay Clay, stiff, blue-grey, containing shell debris 2.7+ 6.0
SP 97 SE 103 9581 7047 Irthlingborough Block C
Surface level (+35.7 m) +117 ft Overburden 0.9 m
Water struck at (+34.8 m) +114 ft Mineral 3.6 m
203 mm percussion Bedrock 1.0 m+
July 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.9 0.9

River Gravel Sandy gravel 3.6 4.5
(First Terrace) Gravel: fine, subangular to rounded, flint, ironstone,

limestone and quartzite

Sand: mainly medium with coarse, subangular, flint,

quartz and ironstone
Upper Lias Clay, firm, blue-grey 1.0+ 5.5
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GRADING

Mean for deposit

Depth below

percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
- +E-% +3-1  +1-4 +4-16 +16-64 +64 mm
7 50 43 0.9-2.9 11 12 27 12 29 9
2.9-4.5 2 5 23 20 40 10
Mean 7 9 25 16 34 9
SP 97 SE 104 9679 7483 Great Addington Block C
Surface level (+32.1 m) +105 ft Overburden 1.4 m
Water struck at (+30.7 m) Mineral 2.4 m
152 mm percussion Bedrock 1.2 m+
July 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.2 0.2
Clay, firm, mottled brown and grey, sandy, with scattered 1.2 1.4
pebbles
River Gravel Gravel 2.4 3.8
(First Terrace) Gravel: fine with coarse, angular to rounded, flint,
ironstone, quartzite and limestone
Sand: mainly coarse, ironstone with flint
Upper Lias Clay, stiff, dark blue-grey 1.2+ 5.0
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand  Gravel Fines Sand Gravel
-% -3 +E-1 +1-4 +4-16 +16-64 +64 mm
5 48 47 1.4-3.4 5 4 18 26 33 14
SP 97 SE 105 9647 7403 Little Addington Block C
Surface level (+35.1 m) +115 ft Overburden 2.7 m
Water struck at (+34.8 m) Mineral 3.8 m
203 mm percussion Bedrock 0.5 m+
November 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Alluvium Loam, yellowish grey, pebbly 1.3 1.6
Clay, pebbly 1.1 2.7
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River Gravel Gravel 3.8 6.5
(First Terrace) Gravel: fine with coarse, angular and subangular,
limestone, sandstone, ironstone and flint
Sand: coarse with medium, quartz and ironstone with
limestone
Upper Lias Clay, stiff, blue-grey 0.5+ 7.0
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% tE-3 +td-1  +1-4 +4-16 +16-64 +64 mm
2 31 67 2.7-3.7 2 2 8 13 47 28
3.7-4.7 2 3 10 19 43 23
4,7-6.5 3 4 11 23 48 11
Mean 2 3 10 18 46 21
SP 97 SE 106 9680 7399 Little Addington Block C
Surface level (+32.7 m) +107 ft Overburden 2.0 m
Water struck at (+30.7 m) Mineral 1.9 m
152 mm percussion Bedrock 2.1 m+
July 1975
LOG
Geological classification Lithology Thickness Depth
‘ m m
Soil 0.2 0.2
Alluvium Clay, firm, brown, sandy 0.7 0.9
Clay, firm, grey, silty 1.1 2.0
River Gravel Sandy gravel 1.9 3.9
(First Terrace) Gravel: fine, angular to rounded, ironstone and
limestone with flint and some quartzite
Sand: mainly coarse, ironstone, limestone and flint
Upper Lias Clay, stiff, blue-grey 2.1+ 6.0
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +k-3  +3-1  +1-4 +4-16 +16-64 +64 mm
3 52 45 2.0-3.9 3 3 19 30 38 7
COMPOSITION
Percentages by weight in gravel (+4 -16 mm) fraction
Ironstone  Flint Limestone Quartz Quartzite & Chalk Others
Sandstone
38 19 37 trace 6 trace trace
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SP 97 SE 107 9650 7187 Irthlingborough Block C
Surface level (+34.7 m) +114 ft Overburden 1.4 m
Water struck at (+33.3 m) Mineral 3.0 m
203 mm percussion Bedrock 1.2 m+
July 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 1.4 1.4
River Gravel Sandy gravel ) 3.0 4.4
(First Terrace) Gravel: fine, subangular to rounded, quartzite, flint,
limestone and ironstone
Sand: medium and coarse, subangular to rounded, flint,
ironstone, quartz and quartzite
Upper Lias Clay, stiff, blue-grey 1.2+ 5.6
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand  Gravel Fines Sand Gravel
-% +5 -1 +3 -1 +1-4 +4-16 +16-64 +64 mm
3 64 33 1.4-2.4 3 3 35 23 33 3
2.4-3.4 4 5 38 21 29 3
3.4-4.4 3 6 39 22 28 2
Mean 3 5 37 22 30 3
SP 97 SE 108 9635 7120 Irthlingborough Block C
Surface level (+34.4 m) +113 ft Overburden 1.3 m
Water struck at (+33.1 m) Mineral 4.3 m
203 mm percussion Bedrock 1.2 m+
July 1974
LOG
Geological classification Lithology Thiekness Depth
m m
Soil 1.3 1.3
River Gravel Gravel 4.3 5.6
(First Terrace) Gravel: mainly fine, subangular, ironstone, flint,
limestone and quartzite
Sand: medium and coarse, rounded, flint, quartz and
ironstone
Upper Lias Clay, stiff, blue-grey 1.2+ 6.8
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +%-3 +3-1  +1-4 +4-16 +16-64 +64 mm
3 42 55 1.3-3.3 4 3 29 27 33 4
3.3-4.3 2 2 9 18 50 19
4.3-5.6 2 2 14 23 48 11
Mean 3 2 17 23 44 11
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SP 97 SE 109 9635 7037 Stanwick Bloek C
Surface level (+38.1 m) +125 ft Overburden 1.2 m
Water struck at (+33.2 m) Mineral 1.0 m
203 mm percussion Waste 2.7m
May 1975 Mineral 1.6 m
Bedrock 0.6 m+
LOG
Geological classification Lithology Thickness Depth
m m
Clay, medium orange~brown, sandy, with fine pebbles of 1.2 1.2
limestone and sandstone
River Gravel a 'Very clayey' pebbly sand 1.0 2.2
(First Terrace) Gravel: fine and coarse, sandstone
Sand: fine and medium with coarse, mainly quartz
Clay, sandy, with scattered pebbles 2.6 4.8
Clay, soft, blue-grey, silty 0.1 4.9
b Gravel 1.6 6.5
Gravel: fine with coarse, angular flint, subrounded
limestone and rounded quartzite
Sand: medium and coarse, quartz
Upper Lias Clay, stiff, blue-grey 0.6+ 7.1
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand  Gravel Fines Sand Gravel
-% +5-3 +3-l +1-4 +4-16 +16-64 +64 mm
a 26 66 8 1.2-2.2 26 35 27 4 4 4
b 7 40 53 .9-5.5 7 6 20 14 46 7
.5-6.5 No grading data available
ean 7 6 20 14 46 7
atb 18 57 25 Mean 18 23 26 8 20 5
SP 97 SE 111 9745 7338 Raunds Block C
Surface level (+33.9 m) +111 ft Overburden 2.6 m
Water struck at (+31.3 m) Mineral 2.2 m
203 mm percussion Bedrock 0.1 m+
May 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.2 0.2
Alluvium Clay, sandy, with scattered pebbles and shell debris 2.4 2.6
River Gravel Gravel 2.2 4.8
(First Terrace) Gravel: fine with coarse, subangular, flint, ironstone,
quartzite and limestone
Sand: medium and coarse, quartz, flint and ironstone
Upper Lias Clay, stiff, blue-grey 0.1+ 4.9
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GRADING

Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-1 +e-1  +i-1  +1-4 +4-16 +16-64 +64 mm
1 34 65 2.6-3.5 2 1 23 24 42 8
3.5-4.8 1 1 11 12 51 24
Mean 1 1 16 17 48 17
SP 97 SE 112 9776 7282 Raunds Block C
Surface level (+33.5 m) +110 ft Overburden 3.5 m
Groundwater conditions not recorded Mineral 1.4 m
203 mm percussion Bedrock 0.4 m+
November 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.2 0.2
Alluvium Clay, variegated, silty, with peat partings below 2.8 m 3.3 3.5
River Gravel Gravel 1.4 4.9
(First Terrace) Gravel: fine and coarse, angular and subangular,
ironstone and limestone with quartzite and flint
Sand: medium and coarse, quartz with ironstone and
limestone
Upper Lias Clay, stiff, blue-grey 0.4+ 5.3
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +5-%  +3-1  +1-4 +4-16 +16-64 +64 mm
4 28 68 3.5-4.9 4 1 11 16 39 29
SP 97 SE 113 9716 7231 Stanwick Block C
Surface level (+33.8 m) +111 ft Overburden 1.8 m
Water struck at (+32.0 m) Mineral 3.3 m
203 mm percussion Bedrock 0.7 m+
July 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.8 0.8
Alluvium Clay, stiff, pale blue-grey, ironstained 0.5 1.3
Silt, soft, black, organic, containing gastropod shells 0.5 1.8

and peat partings

86



River Gravel Gravel 3.3 5.1
(First Terrace) Gravel: mainly fine, subangular, flint, ironstone,
quartzite and limestone
Sand: coarse with medium, flint, quartz and ironstone
Upper Lias Clay, stiff, blue-grey 0.7+ 5.8
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +e-%  +3-1  +1-4 +4-16 +16-64 +64 mm
3 40 57 1.8-3.8 2 3 18 24 44 9
3.8-5.1 3 1 12 20 42 22
Mean 3 2 16 22 43 14
SP 97 SE 114 9716 7128 Stanwick Block C
Surface level (+35.7 m) +117 ft Overburden 0.2 m
Water struek at (+32.6 m) Mineral 5.0 m
203 mm percussion Bedrock 0.9 m+
July 1974
LOG
Geological classification Lithology Thiekness Depth
m m
Soil 0.2 0.2
River Gravel 'Clayey' pebbly sand 5.0 5.2
(First Terrace) Gravel: mainly fine, subangular, flint, ironstone,
limestone and quartzite
Sand: fine to coarse, subangular, flint, quartz and
ironstone
Upper Lias Clay, firm, blue-grey 0.9+ 6.1
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand  Gravel Fines Sand Gravel
-% -3 +3-1  +1-4 +4-16 +16-64 +64 mm
10 69 21 0.2-1.2 17 21 29 12 19 2
1.2-2.2 14 24 40 10 11 1
2.2-3.2 10 30 37 10 10 3
3.2-5.2 5 12 36 18 22 7
Mean 10 20 36 13 17 4
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SP 97 SE 115 9805 7495 Ringstead

Surface level (+33.7 m) +111 ft

Block C

Overburden 0.9 m

Groundwater conditions not recorded Mineral 4.5 m+
203 mm percussion
November 1974
LOG
Geological classification Lithology Thickness Depth
m m

Soil 0.9 0.9

River Gravel 'Clayey' sandy gravel 4.5+ 5.4

(First Terrace)

limestone and flint
Sand: fine to coarse, subangular to subrounded, quartz,
limestone and ironstone

Hole abandoned in rising gravel

Gravel: fine with coarse, subangular, ironstone,

GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-3 +-3  +z-1 +1-4 +4-16 +16-64 +64 mm
12 56 32 0.9-1.9 17 24 27 15 15 2
1.9-2.9 19 23 28 13 15 2
2.9-3.9 12 21 49 6 9 3
3.9-4.9 3 4 14 11 35 33
4,9-5.4 1 5 16 16 56 6
Mean 12 16 28 12 22 10
COMPOSITION
Percentages by weight in gravel (+4 -16 mm) fraction
Ironstone Flint Limestone Quartz Quartzite & Chalk Others
Sandstone
37 23 37 trace 1.5 trace 1.5
SP 97 SE 116 9886 7433 Raunds Block D
Surface level (+69.8 m) +229 ft Waste 6.4 m
Water not struck Bedrock 2.5 m+
203 mm percussion
May 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.4 0.4
Boulder Clay Clay, brown and grey, chalky, pebbly, with sand partings 6.0 6.4
Oxford Clay Clay, firm, blue-grey, silty, with fossils 2.5+ 8.9
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TL 07 NW 36 0061 7964

Thrapston Block C
Surface level (+28.7 m) +94 ft Overburden 2.3 m
Water struck at (+26.4 m) Mineral 3.7 m
203 mm percussion Bedrock 0.4 m+
November 1974
LOG
Geological classification Lithology Thickness Depth
m m
Made ground 1.4 1.4
Clay, soft, orange-brown, pebbly 0.9 2.3
River Gravel Sandy gravel 3.7 6.0
(First Terrace) Gravel: fine and coarse, subangular to well rounded,
ironstone with flint and limestone and some quartzite
Sand: fine to coarse, subangular to subrounded, iron-
stone, quartz, limestone and flint
Upper Lias Clay, stiff, dark blue-grey 0.4+ 6.4
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +-1  +3-1  +1-4 +4-16 +16-64 +64 mm
7 45 48 2.3-3.3 14 39 26 7 12 2
3.3-6.0 4 4 16 15 28 33
Mean 7 13 19 13 24 24
COMPOSITION
Percentages by weight in gravel (+4 -16 mm) fraction
Ironstone Flint Limestone Quartz Quartzite & Chalk Others
Sandstone
67 20 11 0 2 0 trace
TL 07 NW 37 0015 7806 Thrapston Bloek D
Surface level (+60.9 m) +200 ft Overburden 0.3 m
Groundwater conditions not recorded Mineral 1.3 m
152 mm percussion Bedrock 1.6 m+
June 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Glacial Sand and Gravel 'Very clayey' pebbly sand 1.3 1.6
Gravel: fine, angular flint, rounded ironstone,
limestone and quartzite
Sand: fine to coarse
Oxford Clay Clay, stiff, blue-grey 1.6+ 3.2
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GRADING
Mean for deposit

Depth below

percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +E-%  +3-1  +1-4 +4-16 +16-64 +64 mm
38 53 9 0.3-1.6 38 14 22 17 9
TL 07 NW 38 0062 7659 Denford Block D
Surface level (+68.0 m) +223 ft Waste  12.0 m+
Water not struck
203 mm percussion
December 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Boulder Clay Clay, brown and grey, sandy in patches, eontaining pebbles 11.7+  12.0
of chalk and flint
TL 07 NW 39 0127 7818 Thrapston Block D
Surface level (+67.3 m) +221 ft Overburden 9.1 m
Water not struck Mineral 3.5 m
152 mm percussion Bedrock 1.4 m+
May 1975
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.2 0.2
Glacial Sand and Gravel Clay, brown, very sandy, pebbly 1.5 1.7
Boulder Clay Clay, firm, blue-grey, sandy, containing abundant chalk 7.4 9.1
and pebbles of flint
Glacial Sand and Gravel Pebbly sand 3.5 12.6
Gravel: fine, subangular to subrounded, ironstone and
limestone with flint and some quartz and chalk
Sand: medium with fine and coarse, flint, quartz and
ironstone
Oxford Clay Clay, stiff, blue-grey, containing shell debris 1.4+ 14.0
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% +ig -2 +3-1 +1-4 +4-16 +16-64 +64 mm
5 73 22 9.1-10.1 4 7 38 20 29 2
10.1-11.1 5 9 44 10 27 5
11.1-12.1 6 12 56 16 10
12.1-12.6 8 13 59 16 4
Mean 5 10 48 15 20 2



COMPOSITION

Percentages by weight in gravel (+4 -16 mm) fraction

Ironstone Flint Limestone Quartz Quartzite & Chalk Others

Sandstone
50 2 48 0 0 0 trace
TL 07 NW 40 0362 7807 Titchmarsh Block D
Surface level (+60.1 m) +197 ft Waste 3.1m
Water not struck Bedrock 4.9 m+
203 mm percussion
December 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.3 0.3
Boulder Clay Clay, brown, sandy, containing pebbles of chalk and flint 2.8 3.1
Oxford Clay Clay, firm, dark grey, with sand partings and abundant shell 4.9+ 8.0
debris
TL 07 NW 41 0408 7533 Keyston Block D
Surface level (+57.6 m) +189 ft Overburden 4.3 m
Water struck at (+52.3 m) Mineral 6.1 m
203 mm percussion Bedrock 2.1 m+
November 1974
LOG
Geological classification Lithology Thickness Depth
m m
Soil 0.4 0.4
Boulder Clay Clay, stiff, grey, containing chalk and flint pebbles 3.9 4.3
Glacial Sand and Gravel Sandy gravel 6.1 10.4
Gravel: fine, subangular to well rounded, ironstone
and limestone with flint and some quartzite
Sand: medium with coarse, subangular, quartz and
ironstone with some limestone
Oxford Clay Clay, dark grey, silty 2.1+ 12.5
GRADING
Mean for deposit Depth below
percentages surface (m) Percentages
Fines Sand Gravel Fines Sand Gravel
-% -2 +a-1  +l1-4 +4-16 +16-64 +64 mm
5 66 29 4.3-5.3 4 7 40 22 26 1
5.3-6.3 2 8 47 18 25
6.3-7.3 2 9 54 13 20 2
7.3-8.3 4 11 51 12 20 2
8.3-9.3 3 6 31 18 39 3
9.3-10.4 12 6 34 12 33 3
Mean 5 7 43 16 27 2
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TL 07 NW 42 0456 7969

Surface level not recorded

Titchmarsh

Groundwater conditions not recorded

76 mm powered auger
July 1978

Bloek D

Waste 1.0m
Bedrock 2.0 m+

LOG
Geological classification Lithology Thickness Depth
m m

Soil 0.3 0.3
Alluvium Clay, firm, yellow-brown, containing flint clasts 0.7 1.0
?0xford Clay Clay, dark yellow-brown, ironstained, with ?race and 2.0+ 3.0

shell fragments
TL 07 SW 2 0436 7498 Keyston Block D

Surface level not recorded

Groundwater conditions not recorded

76 mm powered auger
July 1978

Waste 2.7m
Bedrock 1.3 m+

LOG
Geological classification Lithology Thickness Depth
m m

Soil 0.4 0.4

Alluvium Clay, brown, sandy, with pebbles of flint and limestone, 2.3 2.7
frequency increasing with depth, also belemnite fragments
and shell fragments

Oxford Clay Clay, firm, medium grey, with shell fragments 1.3+ 4.0
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