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Foreword

This report summarises the stratigraphical details and correlation of six cored boreholes drilled in
the Chalk Group of the Berkshire Downs as part of the LOCAR (Lowland Catchment Research)
project.
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Figure 8 Lithological log of the Frogmore Farm (cored) Borehole [SU 586 719].

i



XX/00/00; Draft 0.1 Last modified: 2003/02/24 16:28

Summary

Six cored boreholes drilled in the Chalk Group of the Berkshire Downs as part of the LOCAR
(Lowland Catchment Research ) Project show a stratigraphical range from the upper New Pit
Chalk Formation to the upper Seaford Chalk Formation. A combination of lithological,
geophysical and macrofossil criteria can be used to correlate the successions. These correlations
show that the top of the Lewes Nodular Chalk is diachronous, but below the correlative horizon
of Shoreham Marl 2, which marks the top of the Lewes Nodular Chalk in Sussex. There is some
evidence to suggest that the chalk found in the Boxford Borehole may have been affected by
shearing.

1
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1 Introduction

During the summer and autumn of 2002 a suite of boreholes was drilled and geophysically
logged in the Chalk Group of the Berkshire Downs as part of the LOCAR (Lowland Catchment
Research) Project. Six of these boreholes were also cored and lithologically logged, and it is the
stratigraphy of these that is discussed herein. The boreholes are:

Trumpletts Farm (PL10) [SUS513751] SUSTNE72*
Frilsham Meadow (PL11E) [SU538739] SU57SW104*
Broadfield Cottages (PL 13A)  [SU 549 749]  SU57SW112*
Boxford (PL26G) [SU 428 725]  SU47SW191*
Grimsby Wood (PL14B)** [SUS514719] SUS7SW114*
Frogmore Farm (PL02) [SU586719] SUS7SE198*

(*: BGS borehole index number appearing in SOBI (Single Onshore Borehole Index))
(**: borehole also cored Tertiary strata between 13.85 m and 30.0 m depth)

The boreholes are confined to a relatively small geographical area and, with the exception of the
Boxford Borehole, form a cluster in the south-western diagonal half of grid square SU57 (Figure
1). The BGS Banterwick Barn No. 2 (cored) Borehole [ SU 5134 7750] also falls within this
vicinity, and is a key reference point for the interpretation and correlation of the above borehole
successions (Figure 2). The detailed lithological 1ogs of the boreholes are shown in Figs 3 to 8.

In this report, the term 'marl' means clay-rich chalk. Author citations for fossil species are
detailed in Appendix 1.

2 Criteria for correlation

Correlation of the boreholes is based on geophysical, lithological and macro-fossil evidence. For
each of these data types, particular criteria were used to establish correlations between the
successions. These are discussed in turn below.

2.1 GEOPHYSICAL CRITERIA

Borehole resistivity logs have proved valuable in the recognition of Chalk Group formations and
marker-beds (e.g. Mortimore, 1986). This technique has previously been described with respect
to the correlation of Chalk Group successions in the Berkshire Downs (Woods, 2001), and is not
reiterated in detail herein. For the boreholes examined in this study, the key criteria for
establishing a correlation were:

iv
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» Recognition of the sharp low resistivity peak equating with the higher of two marker marls
seen in the Banterwick Barn No. 2 Borehole (seen near the base of the Broadfield Cottages
Borehole & labelled 'A' on Fig. 2).

» Recognition of the sharp low resistivity peak corresponding to the Fognam Marl

» Recognition of the sharp high resistivity peak equating with the hardgrounds and indurated
chalk that comprise the 'Chalk Rock'.

» Recognition of a group of 4 low resistivity peaks labelled 'B' on Fig, 2.
» Recognition of a group of 4 low resistivity peaks labelled 'C' on Fig. 2.

2.2 LITHOLOGICAL CRITERIA

The boreholes examined in this study can be characterised by five main lithological features:

» The occurrence of very frequent and relatively thick marl seams (only seen in the lower part of
the Trumpletts Farm Borehole; Fig. 2).

» The occurrence of beds of intensely hard chalk and hardgrounds (seen in core from Trumpletts
Farm, Broadfield Cottages and the Boxford Borehole; Fig. 2).

» The occurrence of hard, nodular, rough-textured chalk (seen in all of the boreholes, and
indicated by pink shading on Fig. 2).

» The occurrence of chalk with very few marl seams in the upper part of the Trumpletts Farm,
Broadfield Cottages, Frilsham Meadow and Boxford boreholes.

» The occurrence of spongiferous chalk in the upper part of the Trumpletts Farm and Broadfield
Cottages boreholes.

2.3 FAUNAL CRITERIA

Three main faunal criteria can be used to correlate the above borehole successions:
» The total range of Platyceramus.
» The total range of Volviceramus (including V. involutus).

» The total range of Cremnoceramus.

Additionally, the occurrence of Micraster normanniae in the Trumpletts Farm and Broadfield
Cottages boreholes assisted in correlating these successions.

3 Interpretation

Combining the above criteria allows the borehole successions at Trumpletts Farm, Broadfield
Cottages, Frilsham Meadow and Boxford to be correlated and lithostratigraphically interpreted
(Fig. 2). The stratigraphical range of these boreholes is from the upper New Pit Chalk Formation
to the upper Seaford Chalk Formation. The interpretation of the Grimsby Wood and Frogmore
Farm boreholes is discussed separately (3.4 below).
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3.1 NEW PIT CHALK FORMATION

The New Pit Chalk Formation is typically moderately weak chalk with common marl seams and
sparse flint nodules. The only borehole core that samples this formation is in the basal part of the
Trumpletts Farm succession. However, this interval can also be recognised in the basal part of
the geophysical log for the Broadfields Cottages Borehole, which contains a marker ('A' on Fig.
2) that can be correlated with the New Pit Chalk in the Banterwick Barn Borehole. The
lowermost part of the geophysical log for the Frilsham Meadow Borehole may also penetrate the
top of the New Pit Chalk.

3.2 LEWES NODULAR CHALK FORMATION

The Lewes Nodular Chalk Formation is typically hard, nodular chalk with common flints. In the
Berkshire Downs, the basal interval is characterised by a suite of hardgrounds and very indurated
chalk ('Chalk Rock"), which is easily recognised in borehole core and on geophysical logs (Fig.
2). However, in the Trumpletts Farm Borehole, there appears to be a thicker interval of hard,
nodular chalk below the 'Chalk Rock' than seen in the Banterwick Barn Borehole (Fig. 2; Woods
& Aldiss, in prep.).

In the Berkshire Downs, the top of the Lewes Nodular Chalk is rather gradational, and difficult
to recognise. Previous borehole correlations suggested that a pronounced inflection in the
resistivity log could be used to infer the top of nodular chalk facies, and thus the top of the
Lewes Nodular Chalk Formation (Woods, 2001). Work on the Banterwick Barn No. 2 Borehole
(Woods & Aldiss, in prep.) showed that the top of the Lewes Nodular Chalk in that succession,
as defined by lithology and by geophysical signature, is below the horizon of Shoreham Marl 2
which marks the top of the Lewes Nodular Chalk in the Sussex stratotype succession
(Mortimore, 1986). Correlation of the LOCAR boreholes has added to the information about
how the top of the Lewes Nodular Chalk is developed in the Berkshire Downs. The following are
the key points relating to the Trumpletts Farm, Broadfield Cottages, Frilsham Meadow and
Boxford boreholes:

» The geophysical inflection inferred to represent the horizon of the Shoreham Marl 2 in the
Banterwick Barn Borehole can be correlated through the boreholes (Fig. 2). This horizon is the
lowest of a set of four geophysical markers ('B' on Fig. 2) that can be used to correlate the
boreholes.

» The top of the Lewes Nodular Chalk defined by the development of nodular facies in the
borehole core is diachronous, but below the marker representing Shoreham Marl 2. However,
the top of nodular chalk facies is almost coincident with the inferred horizon of Shoreham Marl
2 in the Broadfield Cottages Borehole.

» A pronounced geophysical inflection that, in the absence of other data, might be used to
recognise the top of the Lewes Nodular Chalk, is present in the boreholes (labelled and marked
in blue on Fig. 2). This inflection is simply picked at a conspicuous change in the borehole
resistivity log signature, and is not intended to represent the same stratigraphical level in each
borehole. This inflection is approximately coincident with the top of nodular chalk facies in the
Trumpletts Farm, Broadfield Cottages and Boxford boreholes, but is below the top of nodular
chalk facies in the Frilsham Meadow Borehole.
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Within the Lewes Nodular Chalk, the horizon of the Fognam Marl (= Southerham Marl 2 of
Gale, 1996) can be identified in the core of the Trumpletts Farm Borehole, and recognised in the
geophysical logs of the Broadfield Cottages and Frilsham Meadow Borehole. In the Trumpletts
core, this marl has the typical thick, plastic texture and abundance of Labyrinthidoma (=
Coskinophragma of Mortimore, 1986) that is distinctive of the Fognam Marl / Southerham Marl
2. Slightly higher in the Trumpletts Borehole succession, an acme of Cremnoceramus ex gr.
walterdorfensis, associated with a closely spaced marl pair in strongly indurated chalk is
suggestive of the paired Navigation Marls and associated Navigation Hardground. This horizon
marks the approximate position of the Turonian / Coniacian boundary in the succession.

3.3 SEAFORD CHALK FORMATION

The higher part of the successions in the Trumpletts Farm, Broadfield Cottages, Frilsham
Meadow and Boxford boreholes is inferred to belong wholly to the Seaford Chalk Formation.
However, as already discussed, the basal part of this interval in these boreholes, falling below the
inferred horizon of Shoreham Marl 2 (Fig. 2), actually equates with the higher part of the Lewes
Nodular Chalk Formation in Sussex. Common marl seams, Volviceramus and Platyceramus,
seen in all of the aforementioned boreholes, can be equated with the lower part of the Seaford
Chalk in the type Sussex succession. However, lack of macrofossils from the higher part of these
successions makes formational assignment less certain. The Frilsham Meadow Borehole is close
to a chalk pit [SU 5134 7750] which showed Cladoceramus undulatoplicatus, indicative of the
middle part of the Seaford Chalk (and the Coniacian / Santonian boundary), just below the
contact with Tertiary strata (Woods, 2000). C. undulatoplicatus also possibly occurs in an old
chalk pit near Trumpletts Farm [SU 5089 7498] (Woods, 2000). If this is also the approximate
horizon of the top of the Frilsham Meadow and Trumpletts Farm boreholes, then based on the
borehole correlation shown in Fig 2, there is only likely to be a further 20 m or so of
stratigraphically younger strata present in the Broadfield Cottages and Boxford boreholes,
making assignment to the Seaford Chalk seem reasonable. However, faunal evidence from the
Faircross Borehole [SU 6972 6322] shows that. the higher part of the Seaford Chalk is locally
condensed, raising the possibility that at least the top of the Broadfield Cottages succession
might include the basal Newhaven Chalk. This question could be resolved by examination of
micro-fossil samples from this interval.

In the Boxford Borehole, there is implied expansion of the interval between the 'Chalk Rock' and
the base of the group of geophysical markers in the Seaford Chalk labelled 'B' on Fig. 2. This is
based on the core and partial correlation of the geophysical log with adjacent boreholes.
Extensive core loss in the lower part of the Boxford Borehole means that fixing the precise
horizon of the 'Chalk Rock' is problematic. This could be resolved if the Boxford resistivity log
extended lower in the succession, but obstructions in the borehole mean that this is not possible
at present (D K Buckley, pers. comm., 2003). If expansion is present in this interval, then a
sedimentary or structural cause (or combination of the two) seems most likely. Interestingly,
there is a pronounced high gamma peak around 50 m depth on the geophysical log for the
Boxford Borehole. The coincidence of this peak with a pronounced low value peak on the
resistivity log for this borehole might suggest a marl-rich interval. This is the case for a similar
peak at 28m depth, but the only marl in the core around 50 m depth is a 20 mm thick seam at
49.35 m. However, the core at 50 m depth is highly fragmented, and conspicuously stained with
iron. These features may explain the geophysical signatures, and could be caused by a fault zone
or shear horizon. Sheared and slumped strata are known to locally occur in the Seaford Chalk at
outcrop in the nearby Boxford Pit [SU 431 719], locally causing inversion of the succession
(Mortimore et al., 2001). Prounounced faulting in the succession might also explain the very
poor core recovery from the Boxford Borehole.
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A final point of interest in the borehole correlation is the presence of a bed of hard, rough-
textured chalk at c. 21 m depth in the Broadfield Cottages Borehole. This horizon is marked by a
high value peak on the resistivity log, and it is tempting to speculate that this is equivalent to a
hard bed locally mapped in the higher part of the Seaford Chalk in the Berkshire Downs.

34 FROGMORE FARM AND GRIMSBY WOOD BOREHOLES

Relatively short intervals were cored in these two boreholes. Neither has any distinctive
lithological of faunal characteristics, and for this reason they are considered separately from the
previous boreholes. The moderately weak to moderately strong, flinty chalk seen in the two
boreholes is consistent with assignment to the Seaford Chalk Formation, and the sparsity of
fauna compares with the higher part of the Seaford Chalk seen in the cores of the Trumpletts
Farm, Broadfield Cottages, Frilsham Meadow and Boxford boreholes. The Grimsby Wood
Borehole, in which Tertiary strata occur to a depth of at least 30 m, is also relatively close to an
old chalk pit [SU 5396 7292] where the highest chalk seen below the Palacogene contact belongs
to the middle Seaford Chalk (Woods, 2000).

4 Conclusions

The LOCAR cored boreholes can be correlated using a combination of geophysical, lithological
and macro-fossil criteria. These correlations show that the succession in the boreholes ranges
from the upper New Pit Chalk Formation to the upper Seaford Chalk Formation. The top of the
Lewes Nodular Chalk is diachronous, but generally below the inferred horizon of the Shoreham
Marl 2. In the Frilsham Meadow Borehole, there is some discrepency between what might have
been assumed to be the geophysically defined top of the Lewes Nodular Chalk, and the actual
top defined on lithology. In the Trumpletts Farm Borehole, the Lewes Nodular Chalk appears to
extend to a lower stratigraphical horizon than in the Banterwick Barn No. 2 Borehole. There is
some tentative evidence that the Boxford Borehole succession might have been affected by
faulting / shearing.
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Appendix 1 - author citations for fossil species

Cladoceramus undulatoplicatus (RGemer, 1855)
Cremnoceramus waltersdorfensis (Andert, 1911)
Micraster normanniae Bucaille, 1883

Volviceramus involutus (J de C Sowerby, 1828)
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FIGURE 2. The correlation and lithostratigraphical interpretation of the main cored LOCAR
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Key to symbols used on lithological log
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FIGURE 3: Lithological log of the
Boxford (cored) Borehole [SU 428 725]
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FIGURE 4: Lithological log of the Grimsby Wood
(cored) Borehole [SU 514 719]
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FIGURE 5: Lithological log of the Trumpletts Farm
(cored) Borehole [SU 513 751]
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FIGURE 6: Lithological log of the Frilsham Meadow
(cored) Borehole [SU 538 739]
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FIGURE 7: Lithological log of the Broadfield Cottages
(cored) Borehole [SU 549 749]
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FIGURE 8: Lithological log of the Frogmore Farm
(cored) Borehole [SU 586 719]
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