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GEOCHEMISTRY OF THE BUDE AND BIDEFORD FORMATIONS, DEVON

S. DISKIN

INTRODUCTION

The significance of sedimentary geochemistry in determining
the provenance of sedimentary suites, their evolution, and
source weathering is well established (Bhatia, 1983; Condie et al.,
1995; Cullers, 1994a and b; Cullers et al., 1987, 1988; McLennan
et al., 1990, 1993; Roser and Korsch, 1986; Roser and Korsch,
1988; Wronkiewicz and Condie, 1987). The relationship
between the tectonic setting and variables such as provenance,
relief, physical sorting and weathering, control the composition
of sediments. Immobile trace element compositions and rare
earth element (REE) abundances of sediments are good
indicators of source rock chemistry, since these elements are
little-fractionated by sedimentary processes and low grade
metamorphism (Taylor and McLennan, 1985; McLennan, 1989).
The relationship between the geochemical composition, the
provenance of sediments and the tectonic setting can be a
useful tool in elucidating information from ancient rocks. The
use of major (Bhatia, 1983; Roser and Korsch, 1986, 1988) and
trace element (Bhatia and Crook, 1986) compositions in
diagnostic diagrams has been used in determining tectonic
settings of deposition for sedimentary rocks. Here an attempt is
made to examine the relationships of the sediments deposited
in the Westphalian Culm Basin of Devon and Cornwall to
ascertain the likelihood of their having the same source by
considering their geochemical signatures.

GEOLOGICAL SETTING

Within the Culm Basin of Cornwall and Devon, the
sedimentary rocks comprise mainly marine deposits (Thomas,
1988) and two distinct sedimentary sequences are recognised,
namely the Bude and Bideford formations (Hartley, 1993). The
Westphalian Bude Formation comprises some 1300 m of
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The depositional relationship of the Bude and Bideford formations is not fully understood, therefore a geochemical study was
undertaken to help elucidate it. Twenty one samples were collected from mudstones and siltstones from the Bude and Bideford
(including Westward Ho!) formations and were analysed for major and trace (including REEs) elements as determined by ICP-AES
and ICP-MS. Major and trace element results, in general do not suggest any differences between the geochemistry of the two
formations. However, for REEs, two non-overlapping fields can be drawn showing the distribution of LaN/SmN against GdN/YbN.
The Bideford Formation shows a comparative enrichment in LREEs and depletion in HREEs as would be expected for sediments
with more Archaean crustal input. The Bude Formation sediments all fall into a field comparable with the Westphalian of South
Wales, whereas the Bideford Formation sediments do not, indicating that they may not be depositionally related.
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mudstones and laterally extensive sandstones which show
many similarities to the Crackington Formation (Freshney et al.,
1980). Flute casts and tool marks show palaeoflows from all
directions except the south (Higgs, 1984). The Westward Ho!
Formation, which crops out on the northern side of the Culm
Basin, is partially equivalent in age to the Crackington
Formation and consists of coarsening upward cycles indicating
progressive shallowing (Higgs et al., 1991). The overlying
Bideford Formation comprises nine large-scale (50-100 m)
coarsening upwards cycles, with dark grey shales at the
base passing gradually upwards into feldspathic sandstones
(Eager and Li, 1993). The Bideford Formation may be a lateral
equivalent of the upper part of the Crackington Formation and
part of the lower Bude Formation (Higgs et al., 1991).

The Culm Basin is separated from the South Wales Basin by
the Bristol Channel Fault Zone (Freshney and Taylor, 1980).
The original relationship between these depositional areas is
unclear with major differences between the Upper
Carboniferous of the Culm Basin, and that of the coal bearing
basins to the north (Guion et al., 2000). Various issues have
thrown doubt on a straightforward relationship with South
Wales, and that of the accepted northerly provenance for many
of the sandstones (Thomas, 1988). It is difficult to make
meaningful palaeogeographic reconstructions, at present, of the
Upper Carboniferous of the Culm Basin on account of the post
depositional tectonic shortening and unknown relative
positions of the Bude-Crackington and Bideford-Westward Ho!
sequences. However, most workers consider the Bideford-
Westward Ho! succession to have been deposited on the
shallow northern margin of the deeper water Culm Basin in
which the Bude and Crackington formations were deposited
(Guion et al., 2000).


