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THE LITHOSTRATIGRAPHY OF THE SHALES-WITH-BEEF MEMBER

OF THE CHARMOUTH MUDSTONE FORMATION, LOWER JURASSIC

R.W. GALLOIS

INTRODUCTION

The wholly exposed, richly fossiliferous Lower Jurassic
succession exposed in the cliffs between the Axe Valley in east
Devon and Seatown in west Dorset has attracted geologists and
fossil collectors for over 200 years. The contributions to the
early development of the earth sciences made by fossil
collectors such as Mary Anning and the Philpot sisters, and by
local geologists Henry de la Beche, William Buckland and
William Conybeare, have been well documented. They were
instrumental in changing the study of the physical and
biological history of the Earth from one based on a literal
reading of the Bible to one based on observation and
hypothesis. Buckland’s (1829) discovery of the “the faeces of
the Ichthyosaurus” in the Lias at Lyme Regis was a turning point
that was to lead on to the theory of evolution and a
reassessment of the age of the Earth.

De la Beche (1826), using the nomenclature of William
Smith’s (1815) geological map of England and Wales, described
the Jurassic succession exposed in the coastal sections around
Lyme Regis as Blue Lias overlain by c. 36 m of fossiliferous
‘slaty marls’ with thin beds of indurated marl, nodular
concretions and selenite crystals. He subsequently (Buckland
and De la Beche, 1836) referred to the thin seams of fibrous
calcite that are common in the lower part of the succession as
‘beef’, a term adopted from quarrymen working the Purbeck
Beds in west Dorset (Challinor, 1961).

The first detailed description of the beds that overlie the Blue
Lias was that of Woodward (1893) under the name Black Ven
Beds: this was repeated and expanded on in Woodward and
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The Shales-with-Beef Member of the Charmouth Mudstone Formation (Lower Jurassic) crops out in almost continuous cliff and
foreshore sections over a distance of c. 5 km between Pinhay Bay, east Devon and Charmouth, west Dorset. A fault-bounded
outlier, 3.5 km west of Pinhay Bay, exposes the lower part of the member. At its type section on the foreshore and in cliffs below
Black Ven, Charmouth, the member consists of c. 30 m of thinly interbedded organic-rich mudstones and calcareous mudstones
with numerous thin beds of fibrous calcite (‘beef’) and several beds of tabular and nodular limestone. Many of the individual beds
of mudstone are richly fossiliferous and this has previously been used, in combination with the lithological variations, to divide
the succession into over 100 numbered and lettered beds. However, as noted in the original study, many of the thinner beds are
laterally impersistent and few can be recognised with confidence away from the type section. In addition, the type section is
separated from the main Shales-with-Beef Member outcrop in the Lyme Regis area by a penecontemporaneously active fault belt
that had an effect on sedimentation. Other fault belts at Lyme Regis and westwards from there divide the outcrop into areas with
successions that differ in detail from the type section and from one another. As a result, few of the numbered beds can be traced
from one of these areas into the adjacent area. A simplified system of bed numbering is described here based on sections that crop
out on the west and east sides of Lyme Regis, supplemented by the successions proved in cored site-investigation boreholes drilled
at Lyme Regis. The proposed lithostratigraphy provides a framework that takes account of the lateral variations in the member over
its full outcrop distance, and enables material collected from any part of the exposure to be placed in its correct stratigraphical
context.
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Ussher (1911). It included most of the named marker beds of
later descriptions, in particular Table Ledge at the base of the
succession and the Birchi Tabular Bed in the middle part.
Woodward (1893), working on the exposures adjacent to Lyme
Regis, divided the succession between these two marker beds
into nine units in which five limestones (0.1 to 0.3 m thick)
were separated by mudstones (3 to 7.5 m thick). Lang (1914)
introduced the name Shales-with-‘beef’ for this part of the
succession which he described as “paper-shales, marls, indurated
bands, and limestone nodule-beds, with numerous, more or
less impersistent, interbedded seams of fibrous calcite”. In the
formalised nomenclature of the Lias Group (Cox et al., 1999) the
Shales-with-Beef is now the basal member of the Charmouth
Mudstone Formation (formerly the Lower Lias Clay). The base of
the formation is defined as the top of the youngest limestone in a
mudstone succession that contains numerous limestone beds.
At Lyme Regis, the junction is taken (following Hallam, 1960) at
an erosion surface at the top of a limestone bed (Grey Ledge)
that marks a sudden upward change from a succession of
mudstones with numerous limestone beds (c. 40% by volume)
to mudstones with few (<5% by volume) limestones.

Lang et al. (1923) used the cliff and foreshore reefs [SY 357
930 to 362 930] immediately west of Charmouth to produce
detailed bed-by-bed descriptions of the lithologies and
ammonite assemblages of the Shales-with-Beef. With the
exception of specimens collected from a few cemented beds,
the ammonites are crushed and difficult to extract from the
cliffs, and the reefs in the intertidal area are the most accessible


