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Foreword

This report describes macrofossils collected by P M Hopson from the Chalk Group of the
Bradfield Southend Borehole (SU57SE229), and their significance for interpretation of
formational stratigraphy.
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Figure 1. Annotated lithological log for part of the Bradfield Southend Borehole [SU 58204
70713], showing horizons and identifications of Chalk Group macrofossils and
interpreted Chalk Group stratigraphy. Original lithological log and interpretation of
Paleogene succession by P M Hopson (see this log for key to log symbology).

Figure 2. Relationship of the Bradfield Southend and Faircross boreholes to regional
gravity anomaly data. Darker colours denote negative anomalies
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Summary

Macrofossils from the Chalk Group of the Bradfield Southend Borehole indicate assignment of
the topmost interval (58.83 — 67.83 m depth), below the contact with Paleogene strata, to the
Uintacrinus socialis and uppermost Micraster cornguinum zones; the boundary between these
zones is tentatively placed at a depth of 67.6 m. The lithology of the chalk assigned to the U.
socialis Zone corresponds with the typically marl-rich Newhaven Chalk Formation. The
remainder of the chalk in the borehole, below 67.6 m to the base of the borehole at 89.6 m, is
assigned to the upper (Santonian) part of the M. coranguinum Zone. This interval contains
tentative evidence for Rowe’s Echinoid Band and the Barrois Sponge Bed, both indicative of
levels near the top of the M. coranguinum Zone in the North Downs. There is no macrofossil
evidence for the succession ranging below the base of the Santonian into the lower (Coniacian)
part of the M. coranguinum Zone.

The lithology of the chalk interval assigned to the M. coranguinum Zone in the Bradfield
Southend Borehole is marl-rich, and unlike the typically marl-free upper Seaford Chalk that
elsewhere in southern England generally corresponds with the upper M. coranguinum Zone.
Similar, but less prolifically marly chalk occurs in the upper M. coranguinum Zone of the
Faircross Borehole south of Reading. Provisionally, this atypical marly facies is designated the
Bradfield Southend Member of the Seaford Chalk Formation. Regional gravity data suggest that
local basin architecture may have influenced the successions found in the Bradfield Southend
and Faircross boreholes.
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1 Introduction

The Bradfield Southend Borehole [SU 58204 70713; BGS SOBI index number: SU57SE229),
about 6.5 km ENE of Thatcham, Berkshire, penetrated Superficial Deposits (2.72 m), Paleogene
strata (56.11 m), and Chalk Group (30.77 m), terminating in the latter at a total depth (TD) of
89.6 m. This report describes macrofossil samples from the Chalk Group in this borehole
(58.83m — 89.6 m depth), and their significance for biozonal and lithostratigraphical
interpretation of the succession.

Author citations for fossil species are given in Appendix 1.

2 Biostratigraphy

Below a flint pebble bed marking the contact with Paleogene strata at 56.11 m, the Chalk Group
of the Bradfield Southend Borehole is characterised by thin wispy marls, nodular flints, and very
conspicuous and abundant bioturbation. The marls are particularly common in the highest 10 m
of the succession, but regularly persist downwards, with a further concentration between 85.5 m
and 87.5 m depth. The bioturbation is picked out by darker-grey, marly chalk infilling burrows.

The macrofossils are dominated by bivalves, echinoids and crinoids, and are predominantly
concentrated in the highest 9 m of the succession, at and above 67.83 m.

2.1 58.83m-67.83m
The macrofauna of this interval is as follows (see Fig. 1):
Bivalvia: Acutostrea incurva
inoceramid shell fragments (indeterminate)
Mimachlamys cretosa
?0yster
Platyceramus
Pseudoperna boucheroni
Pycnodonte
Spondylus?
Crinoidea: Bourgueticrinus (columnals)
?Uintacrinus socialis (brachial)
Asteroidea: isolated skeletal plates
Echinoidea: Conulus
?Echinocorys
cidarid spine

The relatively common oysters, particularly the record of Pseudoperna boucheroni, associated
with possible Uintacrinus socialis, suggests that at least part of this interval is likely to include
the U. socialis Zone. The base of the U. socialis Zone is typically coincident with the base of the
Newhaven Chalk Formation, characterised by regularly developed marl seams.
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Macrofossils from 67.83 m comprise a concentration of echinoid remains (Conulus,
?Echinocorys, cidarid spine), that might compare with the echinoid abundance locally recorded
in the uppermost M. coranguinum Zone (immediately below the U. socialis Zone) in the North
Downs (Rowe’s Echinoid Band; Robinson, 1986). In the Bradfield Southend Borehole, the
echinoid fauna at 67.83 m appears to mark the boundary between frequent oyster and crinoid
remains (above), and more widely scattered macrofossil records below. On this basis, the marl
partings around 67.6 m are tentatively selected as marking the base of the U. socialis Zone. The
underlying upper M. coranguinum Zone, elsewhere in southern England typically represented by
marl-poor upper Seaford Chalk Formation, appears to be developed in chalk with marl seams
(see 3 below).

2.2 67.83m-89.6m

Below the echinoid fauna seen at 67.8 m, inferred to occur within the highest M. coranguinum
Zone (2.1 above), there are widely scattered records of macrofossils, with local concentrations at
69 — 71 m depth.

The fauna is as follows (Fig. 1):

Brachiopoda: Kingena sp.
Orbirhynchia sp.

Bivalvia: ?Acutostrea incurva
Platyceramus

oyster
Crinoidea: Bourgueticrinus (columnal)
Echinoidea: Conulus sp.

Micraster sp.

The above fauna, whilst not biozonally diagnostic, is consistent with assignment to the upper
(Santonian) part of the M. coranguinum Zone. Typically, hard, nodular, sponge-bearing chalk,
associated with the echinoid Conulus, occurs towards the top of the M. coranguinum Zone;
broadly equivalent to the Barrois Sponge Bed that underlies Rowe’s Echinoid Band in the North
Downs succession (Bailey et al., 1983; Robinson, 1986). In the Bradfield Southend Borehole, a
slightly harder, nodular chalk surface was observed in a sample at 70.46 m, with a record of
Conulus a short distance above, and might represent an expanded equivalent of the Barrois
Sponge Bed. On this basis, as well as the evidence for the U. socialis Zone higher in the
succession, the remainder of the cored chalk in the Bradfield Southend Borehole is assigned to
the higher part of the M. coranguinum Zone. There is no evidence for the lower (Coniacian) part
of the M. coranguinum Zone in the borehole, which is typically capped by an abundance of the
inoceramid bivalve Cladoceramus undulatoplicatus, marking the base of the Santonian.

3 Lithostratigraphy

The chalk assigned to the U. socialis Zone in the Bradfield Southend Borehole has the typical
marl-bearing character of the Newhaven Chalk, consistent with the lithostratigraphical
correlation of this biozone elsewhere in southern England. However, the downward persistence
of these marl seams into the inferred upper part of the M. coranguinum Zone is not typical; this
biozonal interval normally equates with the upper Seaford Chalk which lacks marl seams,

2
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although marls are present in the basal and lower parts of the formation. The presence of marl in
the upper M. coranguinum Zone, and the abundance of bioturbation, suggests an unusual
depositional setting with a localised source of detrital material, perhaps controlled by local basin
architecture. If correct, and acknowledging that marls are a component of part of the Seaford
Chalk Formation, and that the concept of this formation covers both rock and fossil content, it is
suggested that this marly interval of the upper M. coranguinum Zone is provisionally regarded as
a new member of the Seaford Chalk; the name Bradfield Southend Member is proposed. Given
the sparse and tentative nature of the macrofossil evidence, this interpretation should be
confirmed with follow-up analysis of the calcareous micropalaeontology of the Chalk in the
borehole succession.

3.1 GRAVITY ANOMALY DATA

Examination of gravity anomaly data (Fig. 2) shows that the borehole site is at the edge of a
discrete gravity low centred on an area south of Reading. Whilst the gravity data are likely
responding to deep-seated contrasts in rock density, a negative gravity anomaly may indicate the
presence of structures at depth that could have influenced local deposition of the Chalk, or
highlight regions underlain by thicker low density rock successions that may have permitted
greater compactional subsidence during Chalk deposition.

Regions north, south and west of the borehole site show the presence of ‘ridge-like’ features in
the gravity anomaly data, with significantly less negative gravity values. The Faircross Borehole
[SU 69720 163220; SU66SE21] is located on the edge of a gravity ‘ridge’ at the southern margin
of the gravity low (Fig. 2), and a detailed log of the succession (by R N Mortimore) in BGS
archives shows the unusual development of glauconitic surfaces in the U. socialis Zone, with
only 16 m of chalk separating the lowest record of U. socialis and the basal Santonian index
fossil C. undulatoplicatus (compared with about 30 m in both the North Downs and South
Downs; Mortimore, 1986; Robinson, 1986); thin marls also occur in the interval between these
biomarkers. These observations suggest that there may have been increased erosional winnowing
of sediment during accumulation of the Chalk succession at Faircross, and that this is reflective
of a relatively more prone structural situation within the depositional basin. However, the
persistent record of marl seams in the inferred upper part of the M. coranguinum Zone at
Faircross suggests that this feature may relate to the influence of a larger-scale structural or basin
architecture feature, perhaps proximity to the edge of the London Platform further to the north-
east (Fig. 2).
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Appendix 1 — Author citations for fossil species

Acutostrea incurva (Nilsson, 1827)

Cladoceramus undulatoplicatus (R6emer, 1855)
Mimachlamys cretosa (Defrance in Brongniart 1822)
Orbirhynchia pisiformis Pettitt, 1954

Pseudoperna boucheroni (Woods non Coquand, 1859)
Uintacrinus socialis Grinnell, 1876
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Figure 1.

Annotated lithological log for part of the Bradfield Southend Borehole
[SU 58204 70713], showing horizons and identifications of Chalk Group
macrofossils and interpreted Chalk Group stratigraphy. Original
lithological log and interpretation of Paleogene succession by P M
Hopson (see this log for key to log symbology).
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