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(i)

Abstract

The stratigraphy of the Bathonian White Limestone Formation
(M. Jurassic: Subcontractus = Retrocostatum zones) has been
re-examined and the Formation is divided into three Members instead
of the previous two; the new Excavata Beds at the base, the Ardley
Beds and the Bladon Beds at the top. These are based upon gastropod

subzones using species of the Nerineid genus Aphanoptyxis - :

A. excavata sp. nov., A. ardleyensis and A. bladonensis. A more
precise internal correlation and zonation of the_White Limestone,
which agrees with the known ammonite distribution both in the White

Limestone and elsewhere, is thereby achieved.

The abundant gastropod Eunerinea arduennensis has previously

been mis-identified as Eu. eudesil and considerable taxonomic changes

amongst representatives of the genus Bactroptyxis and other Nerineacean

genera are proposed. A new genus Zenoplocus (type-species Zenoplocus

microplicatus gen. et sp. nov.) is described together with three

other new gastropod species; A. excavata, A. compressa and Fibula

reticulata. Rigauxia, Endiaplocus and Fibuloptyxis, genera previously

best known from the French Bathonian, are shown to be abundant in the

English Bathonian.

Biometric analyses indicate that growth in Bathonian Nerineids
was essentially isometric. A short evolutionary lineage from

A. excavata through A. cf. langrunensis to A. ardleyensis has been

documented from the Excavata and Ardley Beds and computer studies
using multivariate stepwise discriminant analysis have facilitated

species descrimination.
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The helically coiled duct system in the digestive gland/gonad
in Nerineid gastropods has been described. This together with a new
interpretation of the biological function of Nerineid folds suggests
that these gastropods occupied several ecological niches . (both .
infaunal and epifaunal) in carbonate substrates but were essentially

deposit feeders. The stages of epibiontic colonisation, shell

destruction and diagenesis have been outlined. Laevinerinea and
Aptyxiella are shown to poséess crossed-lamel lar shell miérostructures.
It Is suggested that the Nerineacea may best be regarded as

primitive Caenogastropods (Prosobranchs) and problems of their

further classification are disucssed. -



(iii)

Introduction

In October 1968, at the suggestion of Dr. H. S. Torrens, the
author visited Blisworth quarry (G.R. SP 715533) and there first
collected several Nerineid gastropods = specimens of B. implicata.

The fascnnatlon of these unlque gastropods has resulted in thIS thesis

and stlll continues.

Horizons containing abundant representatives of the Nerineacea
are found throughout the Middle Jurassic (Bathonian) wh}te Limestone
Formation of England.  The paucity of ammonites (the usual:zonal
indices of the Jurassic) in this geographically widespread and rather
thick formation (see Chapter 1) led that revered figure of Jurassic-
geology = Arkell - to use the ubiquitous Nerineid gastropods found
in the White Limestone for its internal correlation and zonation - -

(Arkell, 1931). The White Limestone remains the only formation in

the British stratigraphic succession to be zoned using gastropods.

It was immediately apparent that two problems were particularly

outstanding; TR ‘ . R TR }

1) No satisfectory explanation had yet‘been offered to.eccount for
the strange |nternal morpho]ogy of these Nerlneld gastropods. l 

2) The stratlgraphlcal utillty of Nerlneld gastropods in the Whlte |
leestone was urgently in need of reappralsa] bearing in mlnd the‘
recent advances in European Bathonlan stratlgraphy (]argely through

the work of Torrens, 1967a and b 1969)

~The solution of these problems involved many facets of
palaeontology and inevitably widened the scope of this thesis. A '

taxonomic revision of the Nerineid gastropod faunas in the White




(iv)

Limestone was a much-needed, necessary precursor to further work and
the problem of species discrimination was partially resolved with the

aid of biometrical and statistical analyses.

In palééontology,‘sbeculatiods‘ﬁboﬁ the former life of an
organism must also recognise:éhd take into accouhf post-mortém pro-
cesses and data4ldss¢con$eque£t upon fossiTisation. The study_of
the destruction, colonisation and alteration of Nerineid gastropod
‘shells after death provided information not only upon their mode of
life but élsd ébdut thé46epdsitfdnél fegimesvof.the White Limestone:
and the broéd palaeogeography of Bathonian times. Consideration Qas
also given to the vexed problem of the taxonomic affinities of the
Nerineacea and thefr distribution in time andvspaée. Hente‘the>scope

of this thesis.

Natural exposures in the White Limestone are extremely rare and
the pits, quarries and cuttings fo;merly available are not now as
numerous as they once were. The increasing ease of communication and
transportation together}with the decline in the use of lime for
~agricultural purposes, the contraction of the railway nétwork and
especially the increased need for refuse disposal are rapidly depleting
inland exposures everywhere. Consequently many of the shallow pits
described in the lfterature (particularly by Richardson, 1929 and 1933)
are’no loﬁger accessible. However, most of the larger pits are still
available for study éna the position with respect to exposures in the
White Limestone appears to be relatively stable at the present time.
Indeed the ndrth-west face of Foss Cross quarry has been designated a

site of Special Scientific Interest.

AY



(v)

Although the interpretations.presented in this thesis are based
primarily upon data and specimens collected by the author, taxonomic
revisions and the interpretation of those exposuresrno longer
available could only be facilitated by the study of type-specimens

and museum collections. In this context the following museums and

collections were the principal ones visited.

British Museum (Natural History) - collections of:-

Blake, J.F. - divided between the B.M. and |.G.S.M.

Channon, P.J.

Donovan, D.

Morris, J. - not complete, some specimens reported from as far away
as Australia (Torrens, 1975).
Sharp, S.

Slatter, T.J.

Witchell, E. - some of Witchell's types (notably Ptygmatis velox)
were taken from the Hudleston collection and may

now be found at the Sedgwick Museum, Cambridge. '

Institute of Geological Sciences Museﬁm'- collections of:-

Blake, J.F. = (part).

Geological Society's collections. -
Geological Survey dfficial collections.
Lycett, J.

Richardson, L.



(vi)

Oxford University Museum = collections of:-

Arkell, W.J..
Parker, J.
Sharpe, D. - (part).

Walford, E.A.

Sedgwick Museum, Cambridge - collections of:-

Hudleston, W.H.

Leckenby, J.

Muséum National d'Histoire Naturelle, Paris

Specimens sent by Dr. J.-C. Fischer from the following collections:

d'Orbigny, Fischer, J.-C., Fischer, H., Le Mesle, Peron and Piette.

No special techniques were used during the course of this study
except perhaps for the use of X-ray radiography. However, the problems
of using a fixed focus X-ray source (the only apparatus then available
to the author) together with the poor density contftast between the
fossils and théir matrix, did not produce sufficiently encouraging

results to warrant further work at that time.

Median sections of the gastropods were prepared by sli;ing the
specimens on ; diamond saw which in the case of the more acicular |
spécies was not without considerable digital danger. The specimens
were sliced to one side of the columella and the final median section

was achieved by using various grades of abrasive grit.
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Most of the taphonomic and biometric data were taken from acetate
peels or photographic enlargements of these peels but only sections
which were truly median were used for biometric analysis. Modal

analyses were prepared by point-counting rock slices.
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Chapter 1

. THE GASTROPOD FAUNAS AND

STRATIGRAPHY OF THE BATHONIAN WHITE LIMESTONE
OF THE NORTH COTSWOLDS AND OXFORDSHIRE

'If there are obstacles, the shortest line between two points may

be the crooked ohe.'

" Bertolt Brecht, 1938.
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General stratigraphic framework

The pioneer work of William Smith on the Middle Jurassic of
England in the 1790's resulted in a tripartitelgan:?ih of what is
now called the Bathonian stage, into the Fullers Earth, the Great
Oolite and the Forest Marble. The area to be described lies in the
North Cotswolds and in Oxfordshire between Dagham Downs quarry
(SP 002061) and Croughton quarry (SP 562336) (see Fig. 1.1).
Stratigraphically,the succession studied is the lateral equivalent

of the Upper Fullers Earth of William Smith and lies largely within

the White Limestone subdivision of Hull (1857, p. 62 and 1859, p. 19).

The full Bathonian sequence in the area is as follows (Torrens,

1968; McKerrow & Kennedy, 1973; Sellwood & McKerrow, 1974):

Lower Cornbrash

Forest Marble

White Limestone

Hampen Marly Formation

Taynton Limestone

Sharps Hill Formation (inc. Stonesfield Slate)
Chipping Norton Formation

7 Hook Norton Formation (pars.)

The rapid and complex changes in lithology and associated fauna as
one passes from the fully mérine sequence in the Cotswolds across the
, Oxfordshire “shallows" into the fluviatile clastic sequences of the
Midland province is scarcely reflected in the above table. Within -

the area exposures are scarce, frequently temporary, necessitating



Dagham Downs quarry (SP 999061) see Fig. 1.6.
Foss Cross quarry (SP 055092) see Fig. 1.7.

Stony Furlong railway cutting (SP 063105)
see Fig. 1.8.

Composite section at Signet (SP 248100) see Fig. 1.9.
Sturt Farm quarry (SP 271109) see Fig. 1.10.

Worsham (Asthall) quarry (SP 300119) see Fig. 1.12.
Minster Lovell quarry (SP 318109) see Fig. 1.13.

Eton College quarry (SP 297102) see Fig. 1.11.

North Leigh (Fish Hi1l) quarry (SP 389141)
see Fig. 1.14.



10.
11.

12.

13.

14.

15.

16.
17.
18.

Slape Hill quarry (SP 425196) see Fig. 1.5.

Shipton Cement Works (Bunkers Hill) (SP 474175)
see Fig. 1.15.

Enslow Bridge (Gibraltar) quarry (SP 478186)
see Fig. 1.16.

Kirtlington old cement works (SP 494199)
see Fig. 1.17.

Ardley Fields auarry (SP 541265) see Fig. 1.18.

Stratton Audley (EIm Farm) quarry (SP 601255)
see Fig. 1.20.

Croughton quarry (SP 563335) see Fig. 1.19.
Great Rollright quarry (SP 323302) see Fig. 1.21.

Blisworth quarry (SP 715533) see Torrens, 1967,
p. 68.
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a reliance on previous records which are often inadequate or ambiguous
in the context of recent advances. Consequently the stratigraphic
interpretations of the considerable number éf geologists who have
worked on these strata, have a variance almost as great as the strata

themselves.

The broad temporal relationships of the various formations were
established by early workers such as Hull (1857, 1859), Hudleston (1878),
Walford (1883), Woodward (1894) and Richardson (1911). Later.workers
have extended the geographical applicability of the early work and, with
increasing knowledge of the major facies changes, refined the classifica~
tion (e.g. Welch, 1926; Arkell, 1931; tChannon, 1950; Worssam & Bisson,

1961; Torrens, 1967; Sellwood & McKerrow, 1974).

However, many problems still exist. Some of the formational

boundaries are extremely difficult to recognise other than in the area

in which they were first described and the formational status of some
‘members, particularly the Hook Norton Formation (Walford, 1883, p. 237),
fs still controversial. Sellwood and McKerrow (EE'.ELEJ suggest that
iithdlogica]ly the Hook Norton Formation‘is a lécal, basal member of P
the Chipping Norton Formation; whereas Torrens‘(1968, p. 227-8)‘presents
palaeontological evidence (based on ammonites) which indicates the Hook
Norton Formation is of Upper Bajocian/Lower Bathonién ége With a possible

non-sequence between it and the Chipping Norton Formation above.
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The lower boundary of the White Limestone Formation.

The predominantly carbonate lithologies of the White Limestone
overlie an argillaceous group of strata called the Hémpen Marly
Formation. They were first described as Marly Beds by Woodward
(1894, p. 292) from the Hampen railway cutting near Notgrove and
subsequently recognised by Richardson (1929 and 1933) in varfous
localities in the North Cotswolds and West Oxfordshire. In view of
the importance of these beds and their wide distribution (see Figs.
1.2 and 1.3) Arkell (1931, p. 612) considered that they warranted a
specific name and named them the Hampen Marly Beds with the type

section in the Hampen railway cutting.

To the north-east they are assumed to expand into the Upper
Estuarine Series of the Midlands (Arkell, Richardson & Pringle, 1933,
p. 349), probably at the expense of the lower division of the White

Limestone.

In a boring at Latton, south of Cirencester (Arkell, 1933, p.
181-3) no Hampen Marly Beds were recognisable, thus providing a south-
western geogréphical limit. However, they are present in the Stony-
Furlong railway cutting, 15 kilometres (9.5 miles) north of Latton, but
their thickness is difficult to ascertain. According to Riqhérdson
(1933, p. 63), a very distinctive bed (bed 33 of Richardson, 1911,

p. 111 and the "Organic . Bed'" of Harker, 1890) containing abundant

Praeexogyra hebridica 'would appear to be contemporaneous with the

Hampen bed, but the upper and lower limits of the Marly beds here (i.e.

at Stony Furlong) can only be suggested'. Richardson (1933, p. 61)



Stony Furlong railway cutting (SP 063105)
see Richardson, 1933, p. 61.

Hampen railway cutting (type-section)

(SP 059202) see Richardson, 1929, pp. 104-5.

Windrush quarries (SP 188128)

see Richardson, 1933, p. 43).

Little Barrington quarries (SP 207123)
see Richardson, 1933, p. 44.

Taynton quarries (SP 237154)

see Ricnhardson, 1933, p. 44.

10.

11.



Groves quarry, Milton-under-Wychwood (SP 256157)

see Richardson, 1910, p. 539.

Swinbrook quarry (SP 278124) see Woodward,
1894, p. 305.

Whitehall Wood railway cutting (SP 395156) see

Arkell, 1931, pp. 612-3.

Wood Eaton quarry (SP 535122) see Palmer,

1973, p. 59.

Danes Hi11 (SP 469293) see Torrens in Sylvester-

Bradley and Ford, 1968, p. 254.

Ardley railway cutting (SP 520278; see Arkell,

Richardson and Pringle, 1933, pp. 344-6.
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suggested that their thickness was 24 feet (7.31 metres) although
Arkell, Richardson and Pringle (1933, p. 350) regarded the Hampen
Marly Beds as, ...''barely discernable in the railway cuttings at

Chedworth' (i.e. in the Stony Furlong cutting).

The lithologies of the Hampen Marly Beds reflect a gradual change
from the higher energy carbonate deposition of the preceding Taynton
Limestone into a quieter depositional regime characterised by clays
and marls with, especially in the east, little carbonate material.

The source of this fine-grained terrigenous clastic influx was the
London-Ardennes landmass to the east (Martin, 1967); The prevailing
palaeogeography is reflected in the changing lithologies from the

Upper Estuarine Series of the Midlands westwards across the Hampen Marly
Beds. In the east the Hampen Marly Beds contain more clay bands, more
silt and more carbonaceous material, both as lignite and rootlets.
Westwards there is an increase in the carbonate content, with more marls
and limestones, and a corresponding decrease in clay, silt and carbona-
ceous material, until sbuth of Cirencester the Hampen Marly Beds pass

into a fully carbonate sequence and cease to be lithologically distinct.

The réturn to a carbonate depositional regime in the succeeding
White Limestone was just as gradual as the demise of the Taynton Limestone
sequence. The clastic-argillaceous deposition of tﬁé‘Hampen Mafly Beds
continued longer in the north-east, closest fo the source area and héﬁce
the litho-formational boundary between the Hampen Marly-BedS and the White
Limestone must, to some degree, be diachronous, being older in the west.
Because of the transitional hature of the junction, no precise lithological

criteria exist to adequately distinguish the Hampen Marly Beds from the
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White Limestone. Generally,the junction is taken where a) the greater
proportion of the sequence consists of limesfonés and b) where these
limes tones become distinctly oolitic and Contain only small amounts of
clay and silt. In practice however, exposhres which show the junction
of these two formations are scarce. At present the best section is
probably at Woodeaton (SP 535122) (see Pélmef, 1973, p. 58-59'f0r
section). The older sections such as the Hampen'railway cutting, the
Ardley-FritweiI railWay cutting and Milton-under-WycHwood are now poorly
exposed. McKerrow and Kennedy (1973) suggest that graded sedimentary
cycles are present in the Hampen Marly Beds at Milton-under-Wychwood,

each consisting of a basal oolitic limestone passing‘up into a marl.

Paléeonto]ogically the Hampen Marly Beds are of some interest.

The most characteristic and commonest species being Praeexogyra hebridica

(Forbes) and Kallirhynchia (Burmirhychia) concinna (Sowerby) both of

which often occur in large numbers., Salinity is probably the main
environmental factor which controls both the species diversity and
abundance as well as fhe overall geographical distribution of the fauna
and this fits in well with the palaeogeography outlined above. In the
east, at WOodeafon, Palmer (1973, p. 60) reported the présence of Corbula,

Protocardia, Lycettia, 'Cuspidaria', ?Neomiodon and ?Viviparus from the

Hampen Marly Beds. These genera are probably euryhaline and able to
tolerate reduced salinities. Palmer (op. cit.) suggests that the sedi-
ment ''represents the discharge of a'fairly’]arge river into’a'brackish

water lagoon'',
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In the western part of the outcrop, species have been reported

which are normally associated with fully marine conditions, for example

T. pullus J. de C. Sowerby, Modiolus imbricatus J. Sowerby, Pholadomya
lirata (J. Sowerby) from Windrush near Burford (Worssam & Bisson, 1961,
p. 88); Nucleolites sp. from the HampenvfaiIWay cutting (Richardson,

1929, p. 105); Chomatoseris Eprpites(at North Cerney (Richardson, 1933,

p. 46). Nerineid gastropods have been reported from the Hampen Marly
Beds at Danes Hill (Torrens in Sylvester-Bradley & Ford, 1968, p. 254).

They are recorded as Cossmannea eudesii but in fact they are Melanioptyxis

“altararis (Cossmann). Richardson (1933, p. 4k, 45) also records 'Nerinea’
sp. from the marly beds at Taynton and Pinswell, near Chedworth. There is

also a gastropod bed with 'Natica' and Pseudomelania In the Hampen . -

Rai lway cutting (Richardson;”]929,‘p. 105). The occurrence of Nerineid
gastropods in sequences in which the salinities at the time of deposition
were perhaps not fully marine is interesting and will be discussed in

Chapter 5.

- The Hampen Marly Beds have yielded only one ammonite, the sole

specimen being the holotype of Procerites imitator (S. S. Buckman) and 3

this indicates the Hampen Marly Beds, at least in the Ardley-Fritwell
rai lway cutting where the ammonite was found (Arkell, Richardson and

Pringle, 1933) belong to the Proceri tes progracilis zone. The basal bed

of the White Limestone in the same railway cutting has provided at least
two specimens of Tulites sp. (Torrens in‘Sylvester, Bradley & Ford, 1968,
p. 238); thus the base of the White Limestone falls within the Tulltes

subcontractus zone in the east but probably passes down into the P.

Erogracifis_zone further west. ' The stratigraphy and other palaeontological
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aspects of the Hampen Marly Beds have been reviewed by Arkell,
Richardson & Pringle (1933); Torrens in Sylvester, Bradley & Ford

(1968) and Torrens (1969).

- The upper boundary of the White Limestone Formation.

The White Limestone is succeeded by the Forest Marble. This
simple statement hides a comolfcated retationshio between the tuo
formations and also a considerable controversy which has existed since
1857. The maJornty of the numerous exposures in the White leestone are
of the mlddle and upper parts and frequently show the junction wuth the
overlylng Forest Marble. In splte of this geologlsts have expernenced
consuderable dlfflculty in accurately placing the boundary, principally

due to the lack of a precnse |nternal zonatlon and stratigraphy in the

White Limestone which has hindered accurate correlation between exposures.

The earliest work was by Hull (1857 & 1859). |nlt|ally in the
Cheltenham area, and subsequently around WOodstock He found no dlffi-
culty in adequately deflnnng the boundary between the Whlte leestone and
the Forest‘Marble: viz; 1857, p 65; "Thts llmestone (l e. the highest
bed of the White Limestone -Apresent author) is frequently plerced by
thhodoml vee. it forms a very marked geologlcal horlzon, in fact, thej
only one wh|ch offers a line of demarcatlon between the Great Oolite and
the Forest Marble.‘ It is succeeded by a series of very var!able strata,
whlch afford evndence of a change of physucal condltlons and whlch must
all be included in the Forest Marble'; - 1857, p. 71; 'False bedd|ng is
one of the most characteristic features of this formation and one by which

it may be contrasted with the beds of the upper zone of the Great Oolite."
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and 1859, p. 23; '"The lower beds (of the Forest Marble - present author)
which rest on the White Limestone of the Great Oolite consist of shelly
oolite, much false bedded, splitting into slabs and flags. They are com~
posed principally of enormoﬁs quantities of broken oyster shells with a

smaller number of other shells, cemented by oolitic limestone.'

Thus tﬁe criteria used by Hull to identify the Forest Marble are
as follows:
1. It is false bedded.
2. There is abundant 'oyster' debris.
3. ;lt is frequently;separated from the-White Limestone by‘a
hard ground.

L, There is a marked change in lithologies.

Hull's division was accepted and extended by Woodward (1894, pp. 372-7)
and also by Pocock and Woodward in the 1908 Geological Survey Memoir of
the Oxford Spécial Sheet (Pocock, 1908 and see Arkell, 1931, p. 564).
0dling (1913) described the Bathonian succession in the Ardley-Fritwell
rai lway cutting together with the main quarries in the immediate neigh-
bourhood. As Arkell stressed (1931, p. 564) 0dling's important work was
more detailed than previous descriptions, dividing the Great Oolite into
blocks 1, 2 and 3, but in general térms O0dling agreed with the forma-

tional boundaries of Hull and later workers. 0dling also used the same

criteria as Hull to distinguish the Great Oolite from the Forest Marble.

At this time, Phillips (1860) alone disagreed, believing that the
boundary between the Great Oolite and the Forest Marble should be drawn

at a much lower level. In 1859, Hull (p. 20) described a section in the
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rai lway cutting at Kirtlington Station and included his thanks to
Professor Phillipe for this section. He added in a footnote that
Phillips disagreed with him over the junction of the Great Oolite and
Forest Marble, considering it to be some 8 feet 4 inches (2.54 metres)
lower than Hull had placed it, Yoccurring at the base of the bed of

clay with plants (c - h)".

Subsequently Pringle (1926) and Byzand (in Sollas, 1926) reverted
to Phillips classification on the basis of the misidentification of

Epithyris oxonica Arkell for Epithyris marmorea (Oppel) - a Forest Marble

species from Pickwick near Corsham (see Arkeli, 1931, p. 567-8), and

thereby included the whole of 0dling's Block 1 in the Forest Marble.

It is unfortunate that further debate was based upon sections around
Kirtlington aﬁd Enslow Bridge.: The upper part efethevﬁhite Limestone in
this region is atypical, containing more clays and marls than is usual.
Indeed it sometimes resembles the clayey facies of the Forest Marble to
the north-east (0dling, 1913, p. 485). The lack of a detailed stratigraphy
within the,White Limestone, the atyeical facigs rh‘rhe erea where much of
the research was based and the inadequate palaeonto]oglcal knowledge
resulted in little progress until the publlcations of Ar@}l (1931 33,

L6 & 47) and Richardson (1933, h6).

In the vicinity of Oxford, along the south-east margin of the White
Limes tone outcrop, Arkell’(1931) divided the upper part (= Od)ing's;Block
1) into the following beds: ”

- ' ; . Cream Cheese’Beds = Kemble Beds

"~ 0dling's
Great Oolite Fimbriata - waltoni Beds = ‘

- Block 1

(White :Limestone) Middle Epithyris Bed
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(1)

The Cream Cheese Beds were subdivided into '"two very distinct
facies; they may be either a solid block of amorphous pure white to -
grey 'Fossiliferous Cream Cheese' limestone (better called sublitho-
graphic stone), sometimes crowded with Ep?thyrids and corals, or they
may be represented by massive, false-bedded, blue-hearted, coarsely
oolitic limestones, almost devoid of recognisable fossils, and

presenting the aspect of some of the more massive parts of the Forest

Marble'". Arkell (op. cit.,p. 566).

'Thus, according to Arkel{,{gg. cit.,p. 569), thé Kemble Beds are
thé top part of the Great Oolite; ”dn the evidénce of the correspon-
dencé of the fauna of the Fossiliferous Cream Cheese Beds with the

fauna of the Kemble Beds at Kemble, of the Iateral‘passage of both

into relatively unfossiliferous false-bedded 'Forest Marble', and of

(1

Footnote

The term 'Cream Cheese' was first used by Barrow (1907) for a
prominent band of sublithographic micritic limestone in the railway
cutting at Ardley. 0dling (1913, p. 489) described the same bed, con-
taining 'Nerinea eudesii' Morris & Lycett and Modiolus imbricata Sow.,
as 'Fossiliferous Cream Cheese'. This is without doubt the
Aphanoptyxis bladonensis bed. Beds at the Oxford Portland Cement
works, Kirtlington Quarry and Gibraltar Quarry (Enslow Bridge) were
also described as 'Fossiliferous Cream Cheese' by Odling (op. cit.,

p. 493, L497).. The Kirtlington bed contains corals and the Enslow ;
Bridge bed contains Epithyris oxonica Arkell. These are fossils which
are not associated with the A. bladonensis bed. Research by the present
author in the area around Kirtlington and Enslow Bridge has shown the
typical A. bladonensis bed to be absent. The Kirtlington Cream Cheese
bed of Odling is the bed described by Phillips (1860, p. 118) as a
"solid shelly bed, top oolitic, middle close grained, base more sandy"
and the Enslow Bridge Cream Cheese is the bed described by Hull (1859,
p. 21) as '"Bed b: hard compact grey limestone with Terebratula, Ostrea'.
Neither ¢an be correlated with the 'Cream Cheese! (A. bladonensis bed) .
in the Ardley cutting. Evidently the term 'Cream Cheese' has no strati-
graphic value, having been applied to any of a number of beds of fine-
grained, white to grey, sublithographic limestones in this area. :
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the stratigraphical position of both below strata which loéally contain
at their base the assemblage of tHe Bradford Clay''. Arkell further
recommends the removal of the term Forest Marble frém stratigraphical
literature on the grounds that it is a facies term occurring both in
the Great Oolite (Kemble Beds of Forest Marble facies) and in the true
Forest Marble above the Bradford Clay. The true Forest Marble he pro-
poses to call Wychwood Beds. Also, the junction between the Forest
Marble (Wychwood Beds) and the Great Oolite must be above that proposed
by Hull, Woodward and Odling, and therefore most of the Forest Marble
described by the earlier authors should be regarded as Kembje Beds of
Great Oolite age. The validity of Arkell's subdivisions depends upon
two assumptions: |
1. That the Bradford Clay is isochronous; constitutes a reliable
horizon in correlation, and is at the base of the Forest Marble.
2. That the lateral transition from Forest Marble facies into sub-

lithographic Cream Cheese limestones can be proven.

The base of the Bradford Clay around Bradférd-on;A§on’is a well
developed hardground (Palmer & Firsich, 1974) and pre;umably a con-
siderable length of tiﬁé elapsed befween the deposition of the under-
lying, well-sorted, cross-bedded oobiosparites and the depositién of
the Bradford Clay. It is likely that during this period sediments were
being deposited in other areas. Arkell Qgg. cit. p. 575) considered
the Bradford Clay fauna to be extremely useful, especially in the corre-
lation of the quarry at-lslip with other sections in the area, and con-

cluded, "The restricted vertical range of the Bradfordian fauna over a
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wide area from Buckland Denham near the Mendips to Cirencester and
Swindon renders it a valuable datum in the correlation of the Bathonian
rocks". = (op. cit. p. 567). Other authors did not agree, for example
Hull (1857, p. 69) stated, 'l may also add, that the supposed Bradford
Clay cannot be taken as a true zone of separation between the Great
Oolite and Forest Marble, ...”; Hull also pounted out that the fossuls
whlch were supposedly characterlstlc of the Bradford Clay had in fact
been found at other horlzons, a polnt relterated over 100 years later’

by Green and Donovan (1969, p. 24) ... "the fauna (of the Bradford Clay)
is not restricted to the base of the Forest Marble'. Elements of the
Bradford Ciay fauna were fouhd by Greeh and Donovan at least AO feet
eboye the base of‘the Forest Marble at Farleigh House ehd Mat e loWer
level than the Bradford clay of the type area' at Brown's Folly (p. Zh) '
Moreover the Bradford Clay is laterally dlscontlnuous. lt wedges out |
one mile west ot Bradford-on-Avon (Green & Donovan op. clit. p. 24) and
Richardson (1933) could not find it over much of the area covered in

the Cirencester Memoir. |In areas where the Bradford CTay,is absent;
Arkell was forced to admit ...''the line of demarcation (between the
Wychwood Beds and the Kemble Beds of Forest Marble facies) is difficult

or even impossible." (Arkell op. cit. p. 594),

The imoortance attributed'byvArhell:to the Bradford Cley fauna
cannot be upheld; It is aiﬁost certaihly:not %soohronous and even if it
were, it is notlunreasonable that true’ForeSt MarbieIShould occur below
the Bradford Clay, perhaps belng dep051ted durlng the time represented

by the hard-ground at Bradford- on-Avon
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The occurrence below the Bradford fauna of Cream Cheese limestones
at Islip (Arkell op. cit. p. 576) and Forest Marble limestones at
Crawley Road, Witney (Arkell op. cit. p. 591) was interpreted by Arkell

as a lateral facies transition..

Yet another‘lateral change of facles was sugoested by Blehardson
(1933). He accepted the sudeV|SIons proposed by Arkell (1931) and
recognlsed not only Kemble Beds of Forest Marble and Cream Cheese facies
but also Kemble Beds of Great Oolite facies in the south-western portlon
of the area covered by the Cirencester Memoir (Richardson 1933). It is
of interest to note that whenever the Kemble Beds of Forest Marble
facies oceurs with either of the other two facies, it is invariably found
above them’(Bichardson;1933, p. 57, 60, 6&).”Furthermore the Kemble Beds
of Great Oolite facles and of Cream Cheese facies have never been described

together in any section. -

The term Kemble Beds was flrst used by“woodward‘(ISSQ, p. 256) to
describe a group of strata with a maxlmun’thicknesslot 30 feet (9.14 ﬁ
metres), found between the top of the White leestone and the base of the
Bradford Clay HIS descrlptlon is as follows ”In the nelghbourhood of

Mnnchnq@mptonandfor some distance northwards, it becomes a matter of
difficulty to separate the Great Oollte-and Forest Marble, for in this
area there is a considerable development of false-bedded oolites above
the White Limestone of the Great Oolite. These oolites are overlaid in -
places by the Bradford Clay, but on account of its inconstant character

it is difficult to fit a definite plane of separation. These upper
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ocolites will for convenience be referred to as the KEMBLE BEDS, as they
are well shown near Kemble Station, ....". The fossils quoted by
Woodward (1894, p. 272) as occurring abundantly in the Kemble Beds

include Lima cardiiformis, Lucina bellona and Epithyris oxonica '

(recorded as T. maxillata by Woodward); species which are typical of
the White Limestone below. Indeed the whole fauna has a White Limestone
aspect. Woodward gives no criteria to distinguish the White Limestone
from the Kemble Beds. From his pﬁblished des#riptions,‘éneAméy fnfer‘
that the White Limestone is | |

a)  white

b) fine-grained.

¢) less false bedded than the Kemble Beds, and

d) contains Dagham stone at various horizons.

in the area covered by Woodward, it is probably true that no precise
palaeontological division is possible. However to the north-east, in the

area in which the present author has worked; the Aphanoptyxis bladonensis

bed is taken as a reliable upber boundary of thé White ijéstone.
Unfortunately this bed atfehuétes or beﬁomesyﬁnrecognisable to the south-
west around Minchiqgmpton and Tetbufy. ‘

In the absence of the Bradford Clay fauna Woodward admitted (op. cit.
p. 271) that he found it exceedingly difficult to fix a recogniséble
plane of division between the two groups'' and furthermore stated, (p. 283)
"0n the whole the flaggy beds of Great Oolite (Kemble Beds - present
author) are not so hard nor so thinly divided, as are those of the
Forest Marble; " nor when obliquely bedded, are they separated by the even

bands of blue and shaly clays that mark the Forest Marble. Again, the
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Forest Marble limestones are usually characterised by ochreous clay-
galls and they are more often blue in colour, owing to the protecting
layérs of clay associated with them.'" 1In describing the Forest Marble
around Blechingdonband Kirtlington, Woodward (op. cit. p. 322-3) con-
cludes '"... we have further evidence of the discordance ... ... that the

Forest Marble rests on different members of the Great Oolite'.

Worssam & Bisson (1961) divided the Kemble beds into a lower sub-
division, the Signet Beds, immediately above the White Limestone and a

higher Kemble Beds of Forest Marble facies.

Thus the boundary between the White Limestone and the Forest Marble
is distinguished above all by confusion and a plethora of names viz; the
Kemble Beds of Woodward (1894); theiKemble Beds of Forest Marble facies
and Cream Cheese facies of Arkell (1931); the Kemble Beds of Great
Oolite facies of Richardson (1933); and the Signet Beds of Worssam &
Bisson (1961). The author believes the relationship between these
facies can be elucidated and will subsequently attempt to proveg that
the Cream Cheese facies, including the Epithyris - coral Iimestohe of -
Arkell (gg. £i£°)’ are the lateral equivalent of the upper part of the
White Limestone by virtue of their occurrence below the A. bladonensis
bed; the Kemble Beds of Woodward pass laterally into Richardsons (1933)
Kemble Beds of Great Oolite facies and the Signet Beds of Worssam &
Bisson (1961); the Kemble Beds of Forest Marble facies are true Forest
Marble and the base is diachronous begqming older to thé north-east. The
30 feet of Kemble Beds at Kemble Station is reduced to nothing in:the
region of Kirtlington and in places the Forest Marble even cuts into
the White Limestone, removing the A. bladonensis bed. This reduction in

thickness ' between the Forest Marble and the White Limestone is probably
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due to

a) a thinning of the Kemble Beds to the north-east and

b) erosion and channelling associated with fhe high energy Forest
Marble environments. |

The evidence for these relétionships will be discussed later.

The internal correlation of the White Limestone

Previous work

0f the early workers only Woodward (1894) commented on the
possibility of further subdivision of the White Limestone. Woodward
Qﬂl‘.&iﬁ') clearly thought that #urther work would be difficult,
viz: '"None of the subdivisions of the Great Oolite can be regarded
as very constant' (p. 249), and '"The fossils of the‘Great Oolite do
not lend themselves to particular zonal grouping" (p. 253). Neverthe-
less, a subdivision of the Great Oolite (i.e. White Limestone) in the
Ardley-Fritwell railway cutting was proposed by Barrow (1907) and was
subsequently adopted with some revision by Odling.0913)(Fig. 1.4).
The beds in the railway cutting section which 0dling found mést valuable
for correlation with nearby quarry sections were the gastropod and
brachiopod horizons. »The recbgnition by Barrow and 0dling of three unfts
(Blocks 1, 2 and 3) within the'thte Limes tone was a fundamental sub-
division which can still be supported today. The Bladon Beds
(Arkell, 1947), = the Ardley Beds (pars. Arkell, op. city) and the
Excavata Beds of the present author (see later) correspond to Blocks

1, 2 and 3 respectively. 0dling endeavoured to establish a correlation
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with sections exposed in quarries to the south, especially at
Kirtlington, and Enslow Bridge (Gibraltar and Green-Hi11 Quarries).
The misidentification of the Cream Cheese beds in the various quarries
resulted in correlations which were only partially successful (see
footnote previously) and in conclusion 0dling commented (gg.‘glt.,

p. 510) "The beds of the Great Oolite cannot be correlated in detail;

Be tween ]911 and 1946 Rlchardson publlshed a number of papers on
the Great Oollte/Whlte leestone of the Cotswolds (Rnchardson, 1911,
1919, 1920, 1929, 1933, 1935, 1946). His work provided no satlsfactory
basis for the zonation and subdivision of the White Limestone as he con--
firmed in 1946 (p. 37); "The writer has for many years endeavoured to
find in the Great Oolite of the Cotswolds, fossils that are sufficiently
restricted in verticai range to be of use in zoning, but, while progress

has been made, results have not as yet come up to the desired requirements''.

The only real advance in the zonation ofvthe White Lihestone was
through thevwork‘of Arkeli (1931, 1933a and b, 1947). His’important 1931
paper is a curbous mixture of insight and errors but’it established for
the tirst time a sequence of Nerineid gastropod horizons which were of
zonal value. Based in Oxford, it is perhaps understandable but neverthe-
less unfortunate that Arkell regarded Kirtltngton as the type section of
the Whute leestone. Sections at Klrtlcngton and other quarries in the
|mmed|ate vucunlty of Oxford were used by Arkell (1931) to lllustrate his
solutlon of the Forest Marble/Whlte leestone boundary problem and in so

dolng he trued to use three horizons of abundant Terebratulids (the Upper,

s
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Middle and Lower Epithyris beds) for local correlation of the Great
Oolite (i.e. Arkell's White Limestone + Kemble Beds). However, the
Epithyris beds show evidence of lateral transition from non-drifted
Coral - Epithyris assemblages into drifted EEithyris beds - (McKerrow - -
et. al., 1969). - Indeed they can be seen passing laterally into
unfossiliferous strata within a sing)e section, as at Kirtlington and
Enslow Bridge. Moreover, the three Epithyris beds are not strati- .
graphically distinguishable and in the absence of other evidence, it
is impossible to ascertain whether a.given Epithyris bed is the Upper,’

. Middle or Lower Epithyris bed.

During ‘the nlneteenth century, the clays occurrlng above the Mlddle
EE|thyr|s bed at Klrtllngton (also Glbraltar Quarry, near Enslow Brldge
and at Bletchingdon) were the source of many fine bones of Cetlosaurus
oxoniensis Phllllps (Phllllps, 1871, P. 2h5 294) The fauna of these
lignitiferous clays and marly llmestones was orlgunally recorded by o
Odling (19?3) and enlarged upon by Arkell (1931) Because of the |

abundance of Astarte flmbrlata Lycett and Gervnllla wal ton] Lycett in

these beds, Arkell (gg. cit. ) proposed the name Flmbrlata - waltont Beds

for them. These are the fimbriatus - waltoni clays of McKerrow et. al.

(1969) the change in nomenclature belng neceSSItated by the faunal
revtstons of Cox & Arkell (1948 50). The Flmbrlata - waltonn Beds were
consndered by Arkell (_E cnt ) to be a dlstinct, stratlgraphlcally |
|mportant subdivision between the Kemble Beds and the White leestone.
Consequently horlzons Wthh contalned a fauna simllar to that found in

the Fimbriata - waltonl Beds of Kirtlungton (i.e. “Eomi odon flmbrlatusyé

Bakevillia waltoni, Modlolus |mbr|catus, Protocardna chettla, Corbula
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hulliana étc.) were also classified by Arkell as Fimbriata - waltoni
Beds. Unfortunately, the bivalve fauﬁa of these beds is a facies fauna
and can be shown to have occurred at several clay:and marl horizons
within the White Limestone where conditions were ecologically suitable.
The use by Arkell (1931) of the Fimbriata - waltoni fauna and the
several Epithyris horizons in the correlation of the White Limestone
resulted in several errors. Some were minor, such as the confusion over
the several sections at Bladon (partially corrected by Arkell, 1933 and
1947, p. 56) and the difficulties encountered by Arkell in the inter-
pretation of Eton College Quarry (1931, p. 608 and partially‘corrected by
Worssam & Bisson; 1961, p. 95) whereas others were much more serious.
Because Arkell found elements pf,Fhe Fimbriata = waltoni fauna in the

Aphanoptyxis bladonensis bed'(]93], p. 584), he presumed this bed to be

part of the‘Fimbriata - waltoni Beds. At localities such as Orchard
Quarry, Bladon (1931, p. 584), Handborough Station Quarry (1931, p.v586)
and Minster‘Love]] War Memorial Quarry (1931; p. 608) Arkell found coarse,
buff, false-bgdded, shelly and detrital limestones above a bed (the_ﬁ.
bladonensis bed) which he considered to be part Qf‘thé‘Fimbriata - waltoni
Beds. The unavoidable conclusion reached by Arkell was that the limestones
of Forest Marble facies above the A. bladonensis bed at Minster Lovell etc.
were laterally equivalent to the Cream Cheese facies above the Fimbriata

- wa]tbni Beds at Kirtlington. Arkell Qﬂa._gl;));coUId-hot'consider the
Forest Marble facies limestones as true Forest Marble because of the
absence of the Bradford Clay fauna which he believed to be a necéssary
precursor to true Forest Marble. Arkell (op. cit.) named the Cream Cheese
facies, together with the supposed lateral equivalénts, Kemble Beds assum-
fng them to be coeval with the Kemble Beds of Mincﬁiqgmbton, Tethrngnd

Cirencester (Woodward, 1894).
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The much needed revision of the Great Oolite gastropod faunas,
especially the Nerineacea,was initiated by Arkell (1931). His work
resulted in '"... several new gastropods of the foldless genus

Aphanoptyxis, which can be demonstrated to form definite zones of at

least local utility in fieldwork'" (Arkell 1931, p. 623). The following
sequence of Nerineid gastropods was established within the Fimbriata =
waltoni Beds and White Limestone of Arkell (1931).

Gastropod zone Lithostratigraphic unit

Aphanoptyxis bladonensis Arkell 1931 Fimbriata - waltoni Beds

Aphanoptyxis ardlexgnsis Afkell 1931 )

‘ , ) White Limestone
Nerinea eudesii Morris & Lycett 1850 )

The Fimbriata - waltoni Beds containing_ﬁ, bladonensis were later included
in the White Limestone (Richardson et. al., 1946; Arkell, 1947; Worssam
& Bisson, 1961; Palmer, 1973) although McKer row et. al. (1969) continued
to use Arkell's earlier (1931),¢iassification and on the basis of oyster

abundance assigned a Forest Marble age to the fimbriatus - waltoni clay

and overlying beds at Kirtlington.

Arkell's (1931) gastropod sequence was extended to other White
Limestone outcrops, e.qg. Hook Norton (Arke1l, 1946), Witney (Richardsbn,
1946), Sherbourne and Burford (Worssam & Bisson, 1961); although no

adequate attempt was made to modify or refine the schemé. Arkell (1947)

suggeéted Ptygmatis (Bactroptyxis) bacillus (d'Orbigny), = B. implicata

(d'Orbigny), found a few feet below the A. ardleyensis bed was almost as
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infallible a subzonal index as A. ardleyensis. The White Limestone was
thus formally divided into the Bladon Beds at the top and thé Ardley
Beds below with A.:bladonensis and A. ardlexensié being the gastropod
subzonal indices. The White Limestone was considered to form part of the

T. subcontractus zone (Arkell, 1947, p. 42).

Problems of correlétion

Carbonate environments are especially sﬁbject to rapid changes in
detailed lithology and fauna, posing formidable correlative problems over
even short distances.  In modern shallow-water carbonate envfronments the
distribution patterns of carbonate grain types-(lithofacies) are closely
reflected in those of benthonic faunal assemblages (biofacies) (Newell"
et. al., 1959; Bathurst, 1971). ‘This.is largely because environmental
factors such as salinity, water temperature and circulation, which control
the deposition of carbonate grain types also influence the abundance and
distribution of the associated benthos. - Furthermore accumuiating carbonate
clasts form substrates of varying texture, sorting énd compaction, which in
turn determine‘the organic detritus and watér content of the substraté; |
features important in the distribution of epifaunal and infaunal.inverte-

brates.

Coarse= gralned carbonate llthologies are usually relatively devoid
of plant and animal llfe, largely as a result of the moblllty of the sub-
strate. Newell et. al. (1953, p. 219) found the Tivela community in the
Bahamas Bank has a low species diversity and abundance and this correlates

well with its development in an unstable oolite sand lithofacies, Fossil
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analogues of such environments are particularly difficult to correlate
and usually result in lithostratigraphic classifications. The false
bedded, shelly oolites in the Bath area, which are the lateral equiva-
lents of the White Limestone, have been studied by Green & Donovan
(1969). Little detailed palaeontological subdivision was possible in
these high energy lithologies (e.g. the Combe Down oolite, the Freshford
facies of the Twinhoe Beds and the Bath oolite) and the regulting corre-
lation is largely lithologically based. Sellwood and McKerrow (1974)
used a lith§stratigraphic framework in discussing the palaeogeography of
basal Bathonian of the English Midlands. However, lower energy
carbonate deposits contain an abundant fauna and flora. This is
primarily due to the higher carbonate mud content (providing organic
detritus) and the increased substrate stability. Studie§ in the Gulf of
Batabano, Cuba (see summary in Bathurst, 1971) indicate a high molluscan
species diversity and abundance (200 - 2,000 specimens per 300 gms. sedi-
ment) in areas of sediment with a high carbonate mud cbntenf (graih size
> 621). In the Bahamas bank, Newell et. al. (1959) found the areas of
stable peilet sand and grapestone sand contained a rfch and4divefse
organic community but the areas of pellet mud west'of Andfos Island,
revealed a sparse epifauna and a low mollusca Species diversity and

abundance (except for Cerithidea costata and Pseudocyrena colorata).

They concluded that this was in part controlled by the hypersaline

waters in this region.

Nektonic and planktonic organisms have dominated the biostrati-
graphic zonation of most systems, especially the Jurassic with its

dependance on ammon i tes. Unfortunately nektonic and planktonic organisms

B e
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suitable for zonation and correlation are uncommon, even rare, in
carbonate environments, the White Liméstohe being no ex?eption.
Newell et. al. (1959) noted that fish bones and teeth (i.e. nektonic
in origin) were completely lacking or extraordinarly rare throughout "
the Bahamas bank. The rarity of ammonites in the White Limestone
necessitates the use of benthonic organisms in correlation and, hope-
fully, zonation. Jurassic stratigraphers have in the past'tended to
ignore benthonic invertebrates, rg]ying heavilybon ammonite;, whereas
Palaeézoic stratigraphers have used mpbile benthos, such as trilobites‘
and conodonts, and’sessile benthos, such as brachiopods; with consider=
able success. In general»benthonic ofganisms have beenrignored evén
though they are plentiful fp the fossilyreﬁqrd, because of the widely

held view that they would not spread rapidly enough through a deposi-

tional basin to have near-isochronous boundaries,

Kauffman (1970) advocates the use of the total faunal content
involving population studies on evolving lineages to establish a bio-
stratigraphy that is not limited by the maximum evolutionary rates of
the dominant biostratigraphic indices. He states (1970, p. 626) "Careful
systematic studies of Mesozoic Inoceramids. throughout the world have
shown cleéfly that in spite of their sessile benthonic ]iving%habit, they
were for the most part cosmopolitan or intercontinentally distributed at
the species and subspecies level, with range boundaries as nearly iso-

chronous as those of ammonites or planktonic Foraminifera''.

“Within the White Limestone the author considers that the Nerineid -

gastropods are potentially the most useful organisms for correlation and

zonation. Of invertebrates which occur abundantly in the White Limestone,
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they appear to be the least facies dependant. ' (0f the five subtidal
communities recognised by Newell et. al. (1959), three were characterised
by gastropods and the S. costatus community occupied such differing
lithologies as mixed skeletal sand, stable oolite, grapestone sand and
pellet sand) Certalnly, the non- drlfted EEIthxrus assemblages are much

more facies dependant than the Nerineids.

The Nerineids are mostly mobile infannal benthos (see Chapter 5)
contrasted with the brachiopod Epithyris which is sessile and epifaunal.
This means the Nerineids have a greater geographical distribution potential
in their adult life than fauna which are sessile and the possibility of
post-mortem transportation is minimised. It has long been known that
pelaglc larval stages are the main means of geograph|cal dispersal in
benthonlc organtsms. Scheltma (1966b ]968 1971) recorded te|epan|c
larvae (]ong ranglng larvae from shallow water benthonlc gastropods)
the North At\antic w:th representatlves of the following famllles
Nerltldae, Natlctdae Trlphorldae, Lamellarlldae, Archutectonncudae,
Cymatlldae, Cassndae, Tonnidae, Murlcndae, Bursidae, Corallaophllldae,
Ovulidae and Cypraeidae.  Some had pelagic development periods of over
three months. |If the resultsrof Scheltma's work are in any way applicable
to fossil gastropods, it would mean the substrate condltlon was the major
lnfluence in the geographical dlstrlbutlon of the Nerlneldae and other -

gas tropods.

Without doubt the Nerineid gastropods are the most abundant macro-
invertebrate group within the White Limestone. Not only are they numeri-

cally abundant but also taxonomically diverse involving some seven genera
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and eleven species. Thus it seems reasonable to conclude that the
Nerineid gastropods in the White Limestone have a high biostratigraphic

potential.

" Other authors have hinted at this, fof example, Arkell’(1931;
p- 623) stated that '‘the gastropod zones have been found to be dis-
tributed more consistently than the brachiopod colonfes“ énd Rfchardsoﬁ”
(in Richardon, Arkell & Dines, 1946, p. 37) considered, "The epithyrid;;
..;, are unfeliable for the purpose offextensive correlation. The
gastfbpods prové more satisfactory;...'". This potential Has noti‘

previously been fully éXﬁIoited.r

Given that’the gastropod faunas can be used in correlation, the
problem of their i§ochroneity or otherwise still remains. The present
author contends that the distribution of the gastropod faunas in the
Whité Limegtone is fsochronous or nearly so and therefore the faunas are
of zonal valué. Their stratigraphic distribution is consistent with

that of the rare ammonites which have been found in the White Limestone.

The distribution of Gastropods in the White Limestone

Probably the best section for the sfudyrof the témpofal sequence of
Nerineid gastropods in the White Limestone is at Slape Hill Quarry (owned
by Soil Ferfility Ltd. G.R. - SP 425196). The distinctive succession of
Qastropod hoﬁizons wﬁféh'can be established here ?5 fodnd, with some |
modification, in éli Nerfneid bearing White Lime tone éXposQres within the

aréa under‘consideration. The sequence of gastropod beds éthlape Hi 1l
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is as follows, in descending order:

1. Aphanoptyxis bladonensis Arkell 1931 (bed 18 in Fig. 1.5)
2. Upper Aphanoptyxis ardleyensis Arkell 1931 kbed 14 in ng. 1.5)
3. Lower Aphanoptyxis ardleyensis Arkell 1931 kbed 12 in Fig. 1.5)
L. Bactroptyxis implicata (d'Orb. 1851) (rare)(bed 9 in Fig. 1.5)
5. Eunerinea arduennensis (Buvignier 1852) (bed 7 in Fig. 1.5)
6. Eu. arduennensis  (Buv.): Nerinella cf. acicula

(d'Archiac 1843) (bed 5 in Fig. 1.5)
7. Aphanoptyxis excavata Bed containing: (bed 3 in Fig. 1.5)

Aphanoptyxis excavata sp. nov.; Aphanoptyxis compressa sp. noV.;

Endiaplocus munieri (Rigaux et Sauvage 1868)

Eu. arduennensis (Buv.): Rigauxia varicosa (Rigaux et Sauvage 1868)

Further details of the fauna and lithologies at this and other exposures

are given in Figs. 1.5 to 1.21.

Figure 1.22 shows the proposed correlationof the gastropod horizons

in the White Limestone.

Except at Slape Hill and North Leigh (SP 388142), the lowest
gastropod bed, containing A. excavata sp. nov., is found immediately below
a well developed hardground (Type 1/3a of Goldring and Kagg;rczak,197k).‘
The recognition of this new species (see Chapter 2) and its widespread
occurrence below a marked stratigraphic hiatus, suégest that the beds

below the hardground should be regarded as a separate lower subdivision

of the White Limestone and it Is proposed to call them the Excavata Beds.



Major non-Nerineacean fauna at Slape Hill

(within each class species are arranged in decreasing abundance)

Bed 5. Gastropods

Chartroniella infrastriata Cox and Arkell

Neritoma (Neridomus) cf. cooksonii (Eudes-Deslongchamps)
Procerithium (Rhabdocolpus) pulcrum (Lycett)

Dicroloma laevigatum (Morris and Lycett)

Metriomphalus (Metricanthus) altus (Morris and Lycett)
Nummocalcar polygonium (d'Archiac)

Dicroloma cf. pupaeforme (d'Archiac)

Goniocylindrites brevis (Morris and Lycett)
Pseudomelania sp.

Globularia sp.

Discohelix cf. turbiniformis (Lycett)

Procerithum (Cosmocerithum) betulae (d'Orb.)
Ceritelia sp.

Amberleya bathonica Cox and Arkell

Naricopsina subcaniculata (Morris and Lycett)
Cylindrites caniculatus

Bed 5. Bivalves

Protocardia cf. buckmanni (Morris and Lycett)
Trigonia (Vaugonia) cf. moretoni (Morris and Lycett)
Praeexogyra hebridica (Forbes)

Cavilucina (Mesomiltha) bellona (d'Orbigny)

Trigonia pullus J. de C. Sowerby

Nucula (Palaeonucula) waltoni Morris and Lycett
Pteroperna sp. cf. costulata (Eudes-Deslongchamps)
Protocardia cf. stricklandi (Morris and Lycett)
Cucullaea cf. minchinhamptonensis Cox and Arkell

Other fauna Chomatoseris porpites (W. Smith)

Asteracanthus sp., Pagurid

Bed 3. GastroEods

Neritoma (Neridomus) cf. cooksonii (Eudes-Deslongchamps)
Procerithium (Rhabdoco[ggsi sp.

Nummocalcar polygonium (d'Archiac)

Chartroniella infrastriata Cox and Arkell

Procerithum (Cosmocerithum) sp.

Globularia cf. formosa (Morris and Lycett)

Naricopsina subcaniculata (Morris and Lycett)

Ceritella sp.

Metriomphalus sp.

Cylindrites sp.

Bed 3. Bivalves

Nucula (Palaeonucula) waltoni Morris and Lycett
Protocardia stricklandi (Morris and Lycett)
Parallelodon sp.

Modiolus imbricatus J. Sow.

Trigonia pulius J. de €. Sowerby

I sognommon isognommonoides (Stahl)

Modiolus (lnoperna) plicatus J. Sow.

Cavilucina (Mesomiltha) bellona (d'Orb.)

Pteroperna sp.

Entolium sp.

Other fauna Clypeus sp., Acrosalenia sp., Pagurid.
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Major non-Nerineacean fauna at Dagham Downe

(within each class species are arranged in decreasing abundance)

Bed 12. Gastropods

Cylindrites angulatus Morris and Lycett

Neritoma (Neridomus) cf. Eooksonii(Eudes-Deslonqchamp%)

Pseudomelania (Oonia) sp.

Dicroloma cf. pupaeforme (d'Archiac)

Chartroniella infrastriata Cox and Arkell

Globularia cf. morrisi Cox and Arkell

Procerithium (Cosmocerithium) cf. betulae

Metriomphalus sp.

Globularia formosa (Morris and Lycett)

Bed 12. Bivalves

Nucula (Palaeonucula) waltoni Morris and Lycett

Protocardia cf. stricklandi (Morris and Lycett)

Protocardia sp.

Meleagrinella echinata (W. Smith)

Trigonia (Vaugonia) cf. moretoni (Morris and Lycett)

Cucullaea sp.

Praeexogyra sp.

Bed 7. Gastroeods

Rigauxia varicosa (Rigaux et Sauvage)

Trochotoma sp.

Dicroloma laevigatum (Morris and Lycett)

Bed 7. Bivalves

Lima (Plagiostoma) cardiiformis J. Sowerby

Chlamys (Radulopecten) vagans (J. de C. Sowerby)
Praeexogyra sp.

Other fauna

Burmirhynchia sp.

Solenopora jurassica Brown

Thamnasteria sp., ganoid fish scales.
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Major non-Nerineacean fauna at Foss Cross

(within each class species are arranged in decreasing abundance)

Bed 10. Gastropods

G. minchinhamptonensis (de Loriol) Trochotoma sp.

G. formosa (M. & L.) D. cf. armatum (M. & L.)

P. LB.S cf. pulchrum (Lycett) P. (0.) delia (d'Orb.)

M. (M.) hamptonensis (M. & L.) C. turris (Cossmann ex Piette)
Bed 10. Bivalves

L. (P.) cardiiformis J. Sow. P. cf. costatula (E. Desl.)

C. annulatus (J. de C. Sow.) Pseudotrapezium sp.

C. (M.) bellona (d'Orb.)

Other fauna

isastraea limitata (Lamouroux) Microsclena excellisa Edwards and Haine

Lepidotus sp. Sgéphodus sp. 7Stylina sp. Solenopora jurassica Brown
Burmirhynichia hopkinsi

Bed 7. Gastropods

M. altararis (Cossmann) - rare G. formosa (M. & L.)

P. (L.) composita M. & L. Globularia sp.

B. (E.) cf. hamptonensis (M. & L.) Dicroloma cf. armatum (M. & L.)

F. cf. phasianoides (M. & L.) C. patruelina (Cossmann)

Trochotoma sp. G. michelini (d'Arciac)
Proconulus sp.

Bed 7 Bivalves

L. (P.) cardiiformis J. Sow. Gervillia sp.

T. pullus J. de C. Sow. Tancredia sp.

T. (V.) moretoni M. & L. P. cf. lirata (J. Sow.)

E. cf. imbricatus (J. de C. Sow.) P. hirsonensis (d'Arc.)

C. (C.) retiferus (M. & L.) C. undulata M. & L.)

C. concentrica (J. de C. Sow.) Praeexogyra sp.

C. fﬂ.i bellona (d'0Orb.) Lithophaga sp.

Lopha sp. L. ZE,i minchinhamptonensis C. & A.

C. annulatus (J. de C. Sow.) C. rigidus (J. Sow.)

Chlamys sp. L. cf. gibbosa (J. Sow.)

Grammatodon sp.

Other fauna

Epithyris oxonica Arkell Strophodus sp.
Burmirhynchia hopkinsi S. jurassica Brown

D. digonoides (S.S. Buckman) C. cf. mulleri Wright
Stiphrothyris sp. Favreina

Bed 4. Gastropods
Globularia sp. Ampullospira sp.

Bed 4. Bivalves

M. imbricatus (J. de C. Sow.) L. cf. costata (J. de C. Sow.)
C. iﬂ.i bellona (d'0Orb.) Praeexogyra sp.
L (P.) cardiiformis J. Sow. Chlamys sp.

Astarte sp.

Other fauna

C. porpites (W. Smith) S. jurassica Brown
Cladophyllia sp. Strophodus sp.
N. woodwardi (Wright) Favreina

Bed 2. Gastropods

N. (N.) cooksonii (E. Desl.) Dicroloma sp. .
€. formosa (M. & L.) Pseudomeliantia (99n|a) sp .
A. Tabadeyi (d'Arc.) Metriomphalus sp.

Bed 2. Bivalves

! igi . Sow.)
c. (M.) bellona (d'0Orb.) C. rigidus (J
T. pu i . Sow.
T. pullus J. de C. Sow. MU licatus J

p E-(jE

e o~ e — - H 1
Anisocardia sp. pes-bovis (d'Arc.)

Other fauna

M. (S.) cf. tenuiradiata (de Fromentel et Fgrry).
T. porpites (W. Smith) Epithyris sp.
N. woodwardi (Wright) Lepidotus sp.
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Major non-Nerineacean fauna at Sturt Farm

(within each class species are arranged in decreasing abundance)

Bed‘S. Gastropods

Amberleya bathonica Cox and Arkell

Neritoma (Neridomus) cf. cookson{i(Eudes-Deslongchamps)

Globularia formosa (Morris and Lycett)

Paracerithium cf. costigerum (Piette)

Pseudomelania (Oonia) cf. leymeriei (d'Archiac)
Dicroloma sp.- ' ‘

Ceritella actaeoniformis (Piette)

Metriomphalus (Metriomphalus) hamptonensis (Morris and Lycett)
Ataphrus belus (d'Orb.)

Nummocalcar polygonium (d'Archiac)

Cylindrobullina sp.

Ceritella conica (Morris and Lycett)

~ Neridomus neritoides (Morris and Lycett)

Bed 5. Bivalves
Cavilucina (Mesomiltha) bellona (d'0rb.)

Trigonia pullus J. de C. Sowerby
Pteroperna sp.

Camptonectes sp.

Other fauna

Nucleolites woodwardi (Wright)

Chomatoseris porpites (W. Smith)

Burmirhynchia sp.
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Major non-Nerineacean fauna at Eton College

(within each class specimens are arranged in decreasing abundance)

Bed 14 - upper part. Gastropods

Amberlya bathonica Cox and Arkell

Neritoma (Neridomus) cf. cooksonii (Eudes-Deslongchamps)

Pseudomelania (Oonia) sp.

[

Bed 14 - upper part. Bivalves

Modiolus (lnoperna) sp.

Sphaeriola sp.

Anisocardia sp.

For further details of fauna in this section see Arkell, 1931 and Worssam

and’Bisson, 1961.
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Major non-Nerineaccean tauna at Woo b

(within each class species dare artanged ETRT

Bed 10. Gastropods

Fibula cf. phasianoides (Morris and Lycctty

Neritoma (Neridomus) cooksonii (Eudes=Ges Tongcbam

Procerithum (Cosmocerithium) cf. dorvali (Lo

Procerithium sp.

htaphrus sp.
Metriomphalus sp.

?Ceritella sp.

Bed 10. Bivalves

Protocardia cf. buckmanni (Morris and lycctt)

Trigonia (Vaugonia) impressa Broderip

Trigonia pullus J. de C. Sowerby

Trigonia (Vaugonia) moretoni (Morris and lycetrt)

Eonavicula minuta (J. de C. Sowerby

Chlamys (Radulopecten) cf. vagans (J. de C. Souerby)

Costigervillia sp.

Bed 6.

Amberleya bathonica Cox and Arkell

Globularia formosa (Morris and Lycett)

Neridomus (Neritoma) cf. FOOkSOnii(Eudus‘Uvnlquthdmpmi

Pseudomelania (Qonia) cf. delia (d'Orb.)

Other fauna

Burmirhynchia sp.

Nucleolites sp.

abundance)



Major non-Nerineacean fauna at Worsham (Asthall)

(within each class species are arranged in decreasing abundance)

Bed 10. GastroEods

Fibula cf. phasianoides (Morris and Lycett)

Neritoma (Neridomus) cooksonii (Eudes-Deslongchamps)

Procerithum (Cosmocerithium) cf. dorvali (Cossmann)

Procerithium sp.

Ataphrus sp.

Metriomphalus sp.

2Ceritella sp.

S

’ Bed 10. - Bivalves

Protocardia cf. buckmanni (Morris and Lycett)

Trigonia (Vaugonia) impressa Broderip

Trigonia pullus J. de C. Sowerby

Trigonia (Vaugonia) moretoni (Morris and Lycett)

Eonavicula minuta (J. de C. Sowerby

Chlamys (Radulopecten) cf. vagans (J. de C. Sowerby)

Costigervillia sp.

Bed 6.

Amberleya bathonica Cox and Arkell

Globularia formosa (Morris and Lycett)

Neridomus (Neritoma) cf. cooksonii (Eudes-Deslongchamps)

Pseudomelania (Oonia) cf. delia (d'Orb.)

Other fauna

Burmi rhynchia sp.

Nucleolites sp.
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Major non-Nerineacean fauna at North Leigh

(within each class specimens are arranged in decreasing abundance)

Bed 17. Gas tropods

Neritoma (Neridomus) cf. cooksonii (Eudes-Deslongchamps)

Bed 17. Bivalves

s -

P

Trigonia pullus J. de C. Sowerby

Protocardia cf. stricklandi (Morris and Lycett)

Cavilucina (Mesomiltha) bellona (d'0Orb.)

Pteroperna sp.
Pinna sp.

Osteomya dilata (Phillips)
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Major non-Merineacean fauna at

Bunkers Hill (Shipton-on-Cherwell Cement Works)

(within each class species are arranged in decreasing abundance)

Bed 21. Gastropods _

Neridomus (Neritoma) cf. cooksonii (Eudes-Deslongchamps)

Trochotoma sp.

o

o

Bed 21. Bivalves

" Modiolus imbricatus J. Sowerby

Lima (Plagiostoma) cardiiformis J. Sowerby

Other fauna

Isastraea sp.

Cyathopora pratti Edwards and Haime

Epithyris oxonica Arkell

Bed 7. Bivalves

Lima (Plagiostoma) cardiiformis J. Sowerby

Praeexogyra sp.

Other fauna

Epithyris oxonica Arkell

Burmirhynchia sp.

Isastraea sp.

Acrosalenia sp.

Bed 6.

As bed 21 together with Burmirhynchia sp.

Cavilucina (Mesomiltha) bellona (d'Orb.) and Praeexogyra
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Major non-Nerineacean fauna at Ardley Fields Quarry

(within each class species are arranged in decreasing abundance)

Bed 44. Gastropods

Naricopsina subcaniculata (Morris and Lycett)
Trochotoma obtusa Morris and Lycett

Bed 4k4. . Bivalves ‘

Modiolus imbricatus J. Sowerby
Lima (Plagiostoma) subcardiiformis (Greppin)
Praeexogyra hebridica (Forbes)

Other fauna

Epithyris oxonica Arkell
Isastraea sp.

Bed 41. Gastropods

Cylindrobullina luidii (Morris)

Amberleya bathonica Cox and Arkell

Naricopsina cotswoldensis Cox and Arkell

Neritoma (Neridomus) cf. cooksonii (Eudes-Deslongchamps)
Procerithium (Rhabdocolpus) variabile (Morris and Lycett)
Ataphrus cf. ovulatus (Heb et Deslongchamps)

Bed 41. Bivalves

Protocardia cf. strfcklandi (Morris and Lycett)

Mactromya varicosa (J. Sowerby)

Cavilucina (Mesomiltha) bellona (d'Orb.)

Bed 32a.
see text (Tables 5.E and 5.F)

Bed 30. Gastropods

Amberleya bathonica Cox and Arkell
Neritoma (Neridomus) cf. cooksonii (Eudes-Deslongchamps)
Globularia cf. formosa (Morris and Lycett)

Bed 30. Bivalves

Protocardia sp.

Nucula (Palaeonucula) waltoni Morris and Lycett
Modiolus imbricatus J. Sowerby

Modiolus (lnoperna) plicatus

Pteroperna cf. costulata (Eudes-Deslongchamps)
Anisocardia sp.

Astarte sp.

Lima (Plagiostoma) subcardiiformis (Greppin)
Cavilucina (Mesomiltha) bellona (d'Orb.)
Praeexogyra hebridica (Forbes)

Trigonia pullus J. de C. Sowerby

Eonavicula minuta J. de C. Sowerby

Pholadomya sp.
Ceratomya sp.

Other fauna

Clypeus mulleri Wright

Kallirhynchia sp.

Indet. Terebratulid - see Arkell, Richardson and Pringle, 1933
lsastraea sp.
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Major non-Nerineacean fauna at Croughton

(within each class spe¢ies are arranged in decreasing abundance)

Bed 10.
Anisocardia sp. ' “Nucleolites sp.
Stip hrothyris sp. o ; Acrosalenia sp.

Bed 7. GastroEods

Globularia sp.

/Bed 7. BiVaIves

~Trigonia (Vaugonia)'cf. moretoni (Morris and Lycett)

Trigonia pullus J. Sowerby

Pholadomya sp.

Grammatodon sp.

Chlamys (Radulopecten) vagans (J. de C. Sowerby)

Praeexogyra sp.
Lopha sp{

Protocardia sp.

Other fauna

Chomatoseris sp. Pagurid, serpulids and echinoid debris.

Bed 3. Gastropods

Amberleya bathonica Cox and Arkell

Globularia sp.

Bed 3. Bivalves

Trigonia pullus J. Sowerby

Pholadomya sp.
Homomya sp.

:VOther fauna

Clypeus mulleri Wright

Nucleolites sp. .

Pagurid and serpulids. Indet. Terebratulid as at Ardley Fields Quarry,
bed . 30.
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Major non-Nerineacean fauna at Great Rollright

(within each class species are arranged in decreasing abundance)

Bed 1. GastroEods

Neritoma (Neridomus) cf. cooksonij (Eudes-Deslongchamps)

Globularia sp.

Dicroloma laevigatum (Morris and Lycett)

Amﬁérleya bathonica Cox and Arkell

Fibula sp.

Bed 1. Bivalves

Fimbria lajoyei (d'Archiac) abundant

Trigonia (Vaugonia) moretoni (Morris and Lycett)

Protocardia sp.

Pteroperna costulata (Eudes-Deslongchamps)

Chlamys (Radulopecten) sp.

Modiolus imbricatus J. Sow.
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Faunal characteristics of the Excavata Beds .

A) The A. excavata bed

The fauna of the A. excavata bed has been étudied at five
localities, viz. Foss:Cross, Sturt Farm, Worsham, Slape Hill and Ardley
Fields Quarry (see Fig. 1.1 for localities; Figs. 1.23 - 1.27 for
details of fauna and Figs. 1.7, 1.10, 1.12, 1.5 and 1.18 for details of

sections).

A. excavata and the pseudo Nerineid Rigauxia varicosa (Rigaux et

Sauvage) (a genus not previously recorded from this country) are the
commonest and most characteristic species of this hokizon.;‘Détails of
the morphology and taxonomy of these and other species are given in

Chapter 2. Rigauxia varicosa is also found at Dagham Downs but at

stratigraphically higher horizons and in much smaller numbers. This is
the only additional occurrence of Rig. varicosa known to the author

other than in the A. excavata bed. Neridomus (Neritoma) cooksonii (Desl.)

and Globularia formosa (Morris ¢ Lycett) are also common and widely dis~-

tributed throughout the A. excavata bed but their widespread occurrence
at other horizons in the White Limestone suggests they are of little

stratigraphic value. The distribution of Amberleya bathonica Cox &

Arkell is very similar to that of N. cooksoni and G. fcrmosé but although
this species is especially abundant at Sturt Farm and Ardley Fields

Quarry, it also is sporadically ubiquitous throughout che White Limestone. f
‘Two other Nerineid gastropods'ﬁ. compressa sp. nov. anc Endiaplocus |
munieri (a genus not previously recorded from thic couccry)éoccuf within

the A. excavata bed in small numbers and over a wide area, although-
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neither are restricted to this horizon. However, A. compressa is much
rarer above this level (e.g. Slape Hill bed5). The unique combination

of four Nerineid gastropods (ﬁ. excavata, A. compressa, Endiaplocus

munieri and Fibula reticulata sp. nov. (see Chapter 2) and the pseudo

Nerineid R. variosa is faunally diagnostic of this horizon and does not
occur in the White Limestone other than at the base of the formation.
This béd forms the lowest correlatable gastropod horizon in the White
Limestone and is a valuable datum throughout the area. Examination of
Figs. 1.24 - 1.27 reveal several faunal gradients within the A. excavata

bed. Nucleolites woodwardi (Wright), common in the south-western part

of the outcrop, decreases in abundance to the north-east whilst Clypeus

Wﬁ}l?[i becomes more common. Similarly, the corals Chomatoseris porpites

(Smith) and Montlivaltia (Stereophyllia) cf. tenuiradiata (de Fromentel

et Terry) which are abundant in the south-west are replaced by lIsastrea

sp. at Slape Hill and Ardley Fields Quarry in the north-east. Amongst

the Bivalves many were either not sufficiently abundant or not sufficiently

widespread to establish definite density gradients e.g. Camptonectes

rigidus, |sognommon isognomonoides, Parallelodon sp., Lima subcardiiformis.

However, Pteroperna sp. Modiolus imbricatus (J. Sow.) Modiolus (inoperna)

SPp., Elggggglglg cf. stricklandi and Nucula (Palaeonucula).waltoni‘were

.

all found to decrease south-westwards from Ardley Fields Quarry, both in

total abundance and as a percentage of the total Bivalve population.

Amongst the Bivalves only Ca-vilucina (Mesomiltha) bellona showed a decrease

in abundance towards the north-east.
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The distribution patterns amongst the Gastropods are somewhat more
complex. - A few show relatively simple gradients, for example F. reticulata
sp. nov. and Ataphrus spp., both decreasing to the north-east. A. compressa

and Rig. variosa also show a somewhat similar trend. The more complex

distribution of Eu. arduennensis shows a distinct inverse relationship to

that oflﬂ.'excavaté. This is found to be generally true throughout the

White Limestone; either Eunerinea sp. greatly outnumbers the Aphanopthis

sp. or vice versa. The two genera are rarely found in equal abundance in
the same bed. Afmost certafnly this refationship is ecologically based‘
and is discussed‘in Cﬁapter 5. kBoth‘ﬁ. bathonica and G. formosa show
similar distribution patterns to that of A. excavata. The modern
Globularia is a predaceous carnivore feeding mainly on bivalves. Palmer

(1973, p. 57) found a Globularia/Pholadomya ratio of 1:10 in the Pholadomya

marl at Ardley Fields Quarry. In a modern living assemblage this is

_approximately the ratio between carnivore and prey of roughly the same

size (Palmer op. cit. p. 57). The ratio of Globularia to Aphanoptyxis

spp. in the A. excavata bed is shown below.

Foss Cross Sturt Farm  Worsham Slape Hill Ardley . Mean

1:16.7 1:9.2 1:4,7 1:8 1:20.3 1:11.8

It is possible that these ratios may also represent a predator/prey

relationship between Globularia and Aphanoptyxis spp.

It was possible to establish the A. bathonica/Aphanoptyxis ratios

in the A. excavata bed in only three localities. They are as follows:-

Sturt Farm Worsham | Ardley

1:5.8 . 1:4.7 | 1:3.4
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- The morphology of A. bathonica suggests an epifaunal browsing mode
of life but the significance of large numbers of A. bathonica associated

with abundant Aphanoptyxis spp. is as yet unknown.

. The fauna of the A. excavata bed is not everywhere abundant. The
diagnostic gastropod fauna appears to be absent at Croughton and is only
poorly represented at North Leigh and Worsham. In the Chedworth Cuttings,

the abundance of Cavilucina (Mesomiltha) bellona at" this level led

Richardson (1911, p. 111) to name this bed, and those below, the Lucina
Beds. He further stated (Richardson, 1933, p. 63), '"The Lucina beds
constitute a notable palaeontological horizon in this cutting and in the

[

neighbourhood'.

B) The horizons below the A. excavata bed

The lower horizons of the Excavata Beds are only sporadically
fossiliferous. Gastropods are rare and irregularly distributed. Bivalves
and Echinoids are more common but never abundant. Infaunal bivalves

(1. pullus; C. (M.) bellona, Gervillia and Myaceans) are more frequent

than epifaunal forms (Camptonectes, Plagiostoma, Modiolus and Praeexogxra)

and amongst the Echinoids, C. mulleri is commonly found in the north-east
whilst Nucleoiités{iS'rather more widespread. Some Rhynchonellids,

Terebratulids (? Stiphrothyris; see Arkell, Richardson & Pringle, 1933,

p. 347), coral debris and lignite/wood also occur, mainly in the north-

east. See Figs. 1.5 - 1.20 for details.
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The lithologies of the Excavata Beds

A) The A. excavata bed |

The sediment was originally a biopel/intra micrite which has
subsequently undergone considerable diagenetic alteration. At Ardley
Fields Quarry and Sturt Farm the sediment has been very heavily mieritised
and the margins of the original pellets/intraclasts, which are distinctly
smaller at these two localities, are obscure. The matrix at Ardley
Fields Quarry contains abundant ostracod valves and Nodosarlld foramlnl-
fera which appear to have been replaced by neomorphic spar, but no silt
sized‘quartz grains were found in the matrfx. At Slane Hill the pellets/
intraclasts are slightly larger and occasional silt-sfzed quartz grains
are encountered in the micritic matrix. Molluscan she]l.debris'is common
here and replaced by sparry calcite cement via a cavity stage (see
Chapter 6). Small patches of neomorphic spar replacing the original

micritic matrix can also be seen.

The largest clasts in the excavata bed, WhICh represent the
coarsest original sediment, were found at WOrsham and Nor th Lelgh endv 
are associated with abundant snlt-snzed quartz gralns in the matrlx |
Occa5|onal original cavities in the lnterstlces between clasts are now
filled with sparry cement but most of the matrix is mncrltlc or neomorphlc
spar replacement of the orlglnal micritic matrlx. The neomorphlc spar
often seems to spread into the micritie matrix from areas of cavnty fl\led
sparry celcite (see plateei:A).7 In areas ef mfcrite the clasts are

obscure but in the regions of neomorphic spar they are distinct. The
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following criteria were used to distinguish originally micritic matrix

now altered to spar by aggrading neomorphism:

a) intercrystalline boundaries non planar;
b) enfacial junctions rare;
¢) clasts 'floating' in spar;

d) quartz grains 'trapped' in spar (see Bathurst, 1971, p. 476-516).

The appearance in thin section approaches that of 'structure grumeléux'
(Cayeux, 1935; Bathurst, op. cit., p. 511). Further to the south-west
at Sturt Farm the sediment becomes finer-grained, with less quartz and

finally at Foss Cross no quartz was found in the matrix.

The hardground a£ the top of the A. excavata bed is not apparenf
at Slape Hill and North Leigh (although a poorly developed one is found
d.13 m above the top of the A. excavata bed at North Leigh and this may
indicate the top of the Excavata Beds). The absence of the hardground
is probably due to the more continuous sedimentation;]n this région. The
sediment atﬂWorsham, North Leigh and Slape Hill is‘coarser and contéins
more silt-sized quartz than elsewhere andrwas presumably deposited under
higher hydrodynamic regimes. Signs of local post-mortal fraﬁsport,'for
example, damage to the whorl sides of Gastropods, disarticulation of
Bivalves, and abrasion and slight orientation of the turretted Gastroppds

Eunerinea and Aphanoptyxis, are found in the faunas at Sturt Farm and

Slape Hill. Howeyer, the coarsest sediment, at WOrsham’and North Leigh,

contains only a very sparse fauna. This is summarised in Figure 1.28.
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The distribution patterns of_Aphanoptyxis excavata and Eunerinea .

arduennesis can probably be related to the depositional environments.

Aphanoptyxus apparently preferred the quueter reglmes and finer sediment.

This is conflrmed by the dlstrlbutlon of other specnes of Aphanoptyxus

at hlgher levels in the Whlte leestone

B) The horizons below the A. excavata bed

" The remaining Excavata Beds below the A. excavata bed are mostly
fine-gralned biopel/intramicrites and marls. The beds become very rich
in clayt(presumably detritél terrigenous'clay derived from the London-
Ardennes land mass) to the north-east. »,lt is of interest to note that
all the Excavata Beds at North Leigh are conspicuously sandy, suggest|ng
thIS had been an area of hlgher energy deposntlonal regimes for some
tlme before the deposutlon of the A excavata bed. Mlnor hard-grounds
appear more frequently and are better developed in the Lower Excavata

Beds to the south-west.

The Ardley Beds

‘At Slape Hill the five gastropod horizons from 2 to 6 constitute
the most complete and most fossiliferous section of Ardley Beds known =
to the author. The Ardley Beds were described by Arkell (1947, p. 42)
as comprising ''the lower two-thirds of the White Limestone and are

defined upward by a llmestone near the top crowded wnth the gastropod

Aphanoptyxis ardleyensis L The base of the Ardley Beds was not

deflned Arkell s lelSlon of the White leestone |nto the Bladon Beds
and Ardley Beds is replaced ln the present work by the Bladon Beds,

Ardley Beds and Excavata Beds. Thus the Iower llmlt of the redefined
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Ardley Beds is taken as the marl/clay on top of the Aphanoptyxis excavata

bed.

In the area to the north-east of Sturt Farm, the Ardley Beds are
nell deflned and a satisfactory correlatlon of the gastropod horizons can
be achieved. South—west of SturtnFarm the correlation of the Ardley Beds
with the sections at Dagham Downs, Foss Cross and the nearby rallway

| cuttlngs is dlfflcult and will be dnscussed later.

The Ardley Beds north east of Sturt Farm

1. The base of the Ardley Beds

The base of the Ardley Beds consists of a highly characteristic and -
uniform sedimentary sequence (the basal Ardley bed) which everywhere
commences with a thick clay layer containing Praeexogyra (especially

at Croughton and Ardley) and lignite. Bakevellia waltoni (Lycett) and

?Tancredia have been found at Eton College Quarry (Arkell, 1931, p. 607)
and rootlets occur at Croughton.  Vertebrate remains are COmmonly found

at Worsham and North Leigh and include Asteracanthus magnus (Agassiz),

palatal teeth of Eomesodon, ganoid fish scales (?Holostean) and teeth of

Pliesiosaurus sp. ' The clay layer gnadually becomes silty, passes up into

a decalcified sandy limestone and finally merges into a massive limestone
stratum. The transition is so gradual that it is impossible to satis-

factorily subdivide this lithological unit.’

The decalcufled sandy base of - the llmestone contalns poorly preserved

blvalves such as Protocardia cf. strlcklandi, Plnna Trigonia, Caviluc:na,

Bakevellia and Praeexogxra. Above the clay base, the limestone at North

Leigh, Bunkers Hill and Croughton is unfossiliferous.



- 1:35 -

At Eton College and Worsham the limestone portion of the basal
Ardley bed is much coarser containing large clasts of limestone (up to
0.03 m diameter) and lenses of gastropod debris with occasiional large
Fibula cf. varians. At Slape Hill and Ardley Fields Quarry, this bed is
extremely fossiliferous at the base passing into barren 'oolite' higher
up and, although the fauna is somewhat reduced,.the bed oan be_traced to
Stratton Audley (see Figs. 1.20 and 1.22) . in soite of reports to the
contrary (Pa]mer,’1973. p. 58). The extremely uniform lithology over
such a wide}area (except for the higher energy depositional conditions
at Eton College and Worsham, associated with the linestone pebbles)’and‘
the presence of an abundant fauna only at the base of the limestone at
Slape Hill and Ardley suggeststhat | |
a) depositional conditions were both quiet and widespread and
b) that a close relatlonshlp exnsted be tween the fauna and the sediment.
The decalcnflcatlon of the base of the llmestone has eV|dently progressed
much further at Ardley Fnelds Quarry and the fossils are found as moulds
and casts ln a well developed roach stone This is the Roach Bed of
Arkell, Rlchardson and Pringle (1933, P 343) which Arkell descrnbed as‘
"'Siliceous brown llmestone,_ln the lower part of whuch fossnls have
abounded but have been dissolved out probably by water held up by the

subjacent clay."

Only the aragonitic shells have been dissolved, the
calcite ones (e.g. Praeexogxra) not being affected. As noted by Palmer
(1973, p. 58) the resulting cavity is usually infilled b9 sparry calcite
" cement but he concluded that this process had not taken place in the

Roach Bed at Ardley.' The present author is of the opinion that the

fossils of the Roach Bed were secondarily infilled by cavity spar and that
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the subsequent decalcification was a later diagenetic process. The
occasional occurrence within the Roach Bed of small areas of fossils
with a sparite cement and the invariable occurrence of them above the

Roach Bed tends to support this hypothesis.

The Roach Bed is found as scattered blocks in Ardley Fields Quarry
and the nearby Ardley station Quarry (SP 539269). With a little
excavation it can also bé examined in situ in Ardley Fields Quarry and
in the nearby Railway cutting. At Slape Hill the equivalent bed is well
exposed in the working quarry and beautifully weathered out specimens
with an extensive fadna can be obtained from joint faces. A detailed study
of the relationship between the sediment and the fauna in the basal

Ardley bed at these two localities is given in Chapter 5.

2. Strata between the basal Ardley bed (i.e. Ardley Roach Bed and

lateral equivalents) and the Aphanoptyxis ardleyensis beds

a) Eton College, Worsham & North Leigh.
Another gastropod horizon occurs at the top of the basal Ardley .
bed at these three localities (see Figs. 1.11, 1.12 and 1.14). The

gastropods in this horizon are distributed as follows::
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Eton College Nerinella cf. pseudocylindrica (d'Orb.) ) Equal numbers
) and very
Aphanoptyxis cf. langrunensis (d'Orb.) ) abundant

|

. formosa

. bathonica

I>

Worsham No Nerinella or Eunerinea

cf. langrunensis ° V. abundant

. formosa

Iz lo 1> |

bathonica

N. (N.) cooksonif

North Leigh Eunerinea arduennensis V. abundant

A. cf. langrunensis’ 4 Rére
Other fauna is given in Figs. 1.11, 1.12 and 1.14.

The changes in the gastropod faunas is once again associated with
changes in the litholegy. At North Leigh the Eunerinea is found in a
fine-grained but very well sorted intrabiosparite which contains

approximately 15% detrital quartz. Aphanoptyxis cf. langrunensis occurs

abundantly at Worsham in a sediment very similar to the A. excavata bed -
at Sturt Farm. The sediment at Worsham is coarser than at North lLeigh,
of the same general petrographic type but with only 1 or 2% detrital

quartz. At Eton College both A. cf. langrunensis and Nerinella cf.

pseudocylindrica are found in equal abundance in a sub-lithographic
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limestone. The sediment has been intensely micritised and the clasts
are indistinguishable in hand specimen. In spite of changes in the
gastropod fauna and lithology, there can be little doubt that at these

three localities, these beds are laterally equivalent and correlatable.

b) Slape Hill, Bunkers Hill, Kirtlington, Ardley Fields and Croughton.

At these localities a correlatable gastropod bed occurs between
0.36 metres and 0.90 metres above the top of the basal Ardley bed (Fig.

1.22). Eunerinea arduennensis is common throughout. Melanioptyxis

altararis is found at Ardley Fields Quarry in association with Bactroptyxis

implicata (d'0Orb.), which-is also found at Croughton. E. munieri is common
at both these localities and at Bunkers Hill. The lithology is a rather
coarse intrabiosparite with considerable amounts of comminuted shell

debris in some places (Crodghton) and detrital quartz in others (10-15%

at Ardley)-

This bed is, in part, the Nerinea eudesiti bed of’Arkell and others

(Arkell, 1931; Arkell, Richardson & Pringle, 1933; Richardson, 1946) .
It is tentatively correlated with the gastropod bed‘océurring at the_top
of the basal Ardley bed at Eton College, Worsham and North Leigh_(see

previous]y). At Bunkers Hill the Eg.varduennenéis bed is divided into

two by a thin marl parting. The lower part of the bed contains Nerinella

cf. pseudocylindrica and A. cf. langrunensis in a lithology almost

identical to that at Eton Collegé. Since the only other occurrence of

N. cf. pseudocylindrica in the White Limestone is at Eton College and

A. cf. langrunensis occurs only at Eton College, Worsham and North Leigh,
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there is some evidence to suggest a correlation of these two gastropod

horizons.

c) Bactroptyxis implicata bed.

Arkell (1947, p. 43) stated "A few feet below the Ardleyensis bed

another gastropod, Ptygmatis (Bactroptyxis) bacillus, (=B. implicata),
provides almost as infallible a subzonal index as the name-fossil''

whereas Richardson (1946, p. 37) considered "Ptygmatis bacillus

(= B. implicata) marks a horizon in either. the bottom part of the Nerinea

eudesii Beds or just below'.

The author has found that neither statement satisfactorily accounts

for the distribution of Bactroptyxis implicata. The gastropod occurs at

Minster Ldvell War Memorial Quarry below thé_ﬂ. bladonensis bed and at
the base of coarse white oolites which are cross-bedded in places; ‘This
occurrence was described by Arkell (1931, p{ 608) who aléo noted the

occurrence of N. eudesii at a lower horizon, exposed in a nearby road

excavation. This N. eudesii horizon is the Nerine)la/Aphanoptyxis/
Eunerinea bed of Eton College, Worsham and North Leigh (see Fig. 1.22).
There, B. implicata should occur above the N. eudesii bed of Arkell

(op. cit.) and indeed does so at North Leigh;'Slépé HI11 and Worsham.

8. imElicaia occurs only rarely at North Leigh and Slape Hill at the basé
of thick cross-bedded limestone units and the éaétropods show damagé and

abrasion associated with‘transport.

The occurrence of B. implicata at Worsham is again associated with

high energy depositional regimes. The gastropods show obvious signs of
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exhumation and erosion after an earlier phase of lithification (see
Chapter 6). Furthermore, most specimens show evidence of shell-boring

algae, oncolite encrustation and Ectoproct colonisation.

It is difficult to imagine how Arkell‘Qyz._Elg.)came to regard the
occurrence of B. imglicata below the Ardleyensis bed as a good strati-
graphic index. He quotes just two occurrences of B. implicata below
the A. ardleyensis bed: one at Grintleyhill Bridge, Coombe (Arkell,
1931, p. 611; 1947, p. 5k4: see also Richardson 1946, p. 60) and the 7
other’at Rollright Halt (Arkell, 1947, p. 6b4). The Grintleyhill Bridge
sectipn is only 2.25 km north-east of North Leigh and correlates well
with the section there. Arkell (op. cit.) did not record the presence
of B. implicata in the type section of the Ardley Beds in the Ardley-
Fritwell railway cutting (Arkell, Richardson & Pringle; 1933). However,
B. imElicata is present‘at nearby Ardley Fields Quarry ‘and Croughton,
but only as a hinor constituent of the‘fauna in the fgnerinea bed (Figs.

1.18 and 1.19).

It is therefore suggested that-B. implicata should not be regarded

as a good stratigraphic index fossil because:

a) Its distribution in the north-eastern part of the White Limestone is
impersistent.
b)' It occurs at three sepafate sfratigraphic horizons in the south-
western part of the outcrép.
c) It also occurs widely in the Bajocian strata of England (e.g. Clypeus
.Grit at Aston Blank, SP~1461§5 and Golden Valley SO 902022) (see

Chapter 2).
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The detailed correlation of Sturt Farm, Eton College, Worsham and
Minster Lovell is of interest in view of previous authors' interpretations
of the Eton College section (Arkell, 1931, p. 607-8; Richardson, 1946,

p. 48-49; Worssam & Bisson, 1961, p. 95) and the absence of gas tropod

beds above the Excavata Beds at Sturt Farm.

Eton College Quarry was first described by Arkell (1931, p. 607-8)

who believed the section showed, in descending order, the Aphanoptyxis

bladonensis bed, the fimbriatus-waltoni Clay and the A. ardleXensig bed.
It is difficult to imagine how Arkell, who named the two gastropod
species involved, could have mis-identified both of them at this

locality.

The present author believes that having mid-identified A. excavata
as A. ardlexénsis,_Arkel] examined the clays above and, upon finding

G. waltoni, believed them to be the fimbriatus-waltoni clay. He further

—

expected to find the A. bladonensis bed above. The gastropod bed above

the supposed fimbriatus-wé\tonid¢lays is in fact the basal Ardley bed

(see previously) and contains drifted lenses of shell debris (mainly A.

cf. langrunensis with occasional large specimens of Fibula varians). On

" top of this is the A. cf. langrunensis/Nerinella cf. pseudocylindrica

sublithographic limestone. |t is probable that Arkell (gg. 513.) saw - -

fragmehts of A. cf. langrunensis and oblique sections of F. varians and -

mistook them for A. bladonensis. He did not record the presence of N.

cf. pséudocylindrica from the section.
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However, Arkell (gp..glt.; p. 608) was puzzled by the absence of
'the ubiquitous N. eudesii beds' below his supposed A. ardleyensis Bed.
‘Rlchardson (1946) - accepted Arkell's cla55|f|cat|on of Eton College Quarry‘
-and reiterated Arkell's statement about the absence of N. eudesil beds in
the lower part of the section. The sntuatlon was partially correctéd hy
Worssam & Bisson (1961, p. 95 96). They ‘found the true A. bladonensis
bed at the top of the Quarry and conSIdered that the A. bladonensus bed

~of Arkell ( it.) was predominantly A. ardleyensis and a Nerlnella sp.

A revised classification of the succession at éton College Quarry
and the correlation with nearby sectionsiis shown in Fig. 1.29. The
‘recognition of the A. excavata bed in the lo@er hortzons of these sections
removes the problem of Arkell (op. cit.) concerninggthe absence of the
‘”ubiquitous N. eudesii beds'". The proposed correlatlon also agrees with

the available ammonite evidence:- a specimen of TJ. subcontractus from‘

the base of the Eton College section (Arkell, 1931 p 608) and a speci- B

ment of Morrisiceras morrisiifrom just below the A.. excavata bed at

‘Sturt Farm.

Arkell (1931, p. 607) noted that the false-bedded "oolites" (his
Kemble Beds) at Eton College Quarry occurred above a marked plane of
erosnonvand they channelled down onto hlsiﬂ. bladonensns bed. Examination
of Fig. 1.29 suggests that this is part of a larger feature in this area.
.The sequence of gastropod beds below the trueiﬁ. bladonensis bed is
‘terminated by false-bedded, coarse-grained, intrasparites at increasingly

.lower levels as one passes from Worsham to Sturt Farm,‘where they finally
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channel down onto the‘ﬁ. excavata bed.

It is these false-bedded units at Sturt Farm and nearby Shilton

which Palmer and Jenkyns (1975, p. 128-9) correlate (erroneously in

the opinion of the present author) with the stratigraphical]y much
higher Cream Cheese Limestones of Stratton Audley and other localities
to the north-west. This horizon, associated with channelling; false-
bedding and coarse-grained sediments, is approximately in the middle of
the White Limes tone and probably represents the hlghest energy deposi-=
tlonal regsmes within the White Limestone sequence north-west of Sturt
Farm. It can also be traced to North Lelgh and Slape Hill where trans-
ported and abraded specnmens of B. mpllcata can be found at its base

(see prevnously)

3. The A. ardleyensis beds

The upper ]Imlt of the Ardley Beds was deflned by Arkell (19#7,
p. 42) as ''a lnmestone near the top crowded wuth the gastropod A.
ardleyensts . ln fact there are two beds contalnlng A. ardleyensis but
only the fower one contalns the gastropod in abundance In places (for
example North Leigh and Klrtllngton) the two beds are separated by a
thin marl parting but at Croughton a well developed laminated algal
mlcrhte contalnlng blrds eye structures separates the upper and lower
A. ardleyensis beds The upper bed contalns only a sparce fauna and is

easi]y overlooked. A hardground occurs at the top of the Upper A.

ardleyenSIs bed in Ardley Fields Quarry

-
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The present author is of the opinion that the Upper A. ardlexénsis
bed should be taken as the upper boundary of the Ardley Beds. ’

in the Lower A. ardleyensis bed, the name species is by far the

most abundant fossil. Associated fauna includes Cylindrobullina iuidii,

Amberleya bathohica, Naricopsina cotswoldensis, N. (N.) cooksonii and

Protocardia cf. stricklandi.

The most soutﬁ4wes£ef1y occurrence of A. ardleyensis seen by the
present author israt North Leigh (see Figs. 1.14 and 1.30); The abseﬁte
of this gastropod at Minster Lovell, Worsham and Eton College Quarry to
the south-west of North Leigh is not’surprising. The upper part of the
Ardley Beds at these localities is part of the false-bedded high energy
lithologies discussed previously. These sedlments contrast markedly wuth
the fine-grained buonntra/pel micrites of the A. ardlexenS|s beds to the
north-east. Therefore, it is impossible to say whether the A. ardlezenéis ‘
beds at these localities were deposfted and subsequently eroded, or Wére
not deposited at all because of local higher energy régimek;' Worssam and
Bisson (1961, p. 90) reliably record the presenée of A. ardlezensis, at
Sugnet and Leyes Farm south of Lnttle Barrungton(south-west of Mnnster
Lovell and nearby localities: for Signet section, see Fig. 1.9). Their
lowermost A. ardleyensis bed in a Dagham stone is undoubtedly the A.
excavata bed and, on this basis, their section fits in well wuth the ‘
present author's correlations. Norreliable records 6f_ﬁ. ardfezensis
further south-west than those of Worssam & Bisson (QE. EiE.)'ére known

to the present author.
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The correlation of the Ardley Beds with sections to the south-west of

Sturt Farm.

South-wesit of Sturt Farm the only reasonably complete sections of
the White Limestone within the area studied are around Cirencester.
Dagham (or Daglingworth) Downs Quarry is still in active use (owner
W. H. lles & Sons; SP 999061) and has been described by Richardson
(1933, p. 68) and more recently by Channon (1950, p. 258) and Torrens
(1967, p. 87). A revised section is given in Fig. 1.6. The other
sections are Foss Cross Quarry, Calmsden (SP 056092), which is disused
but now under the auspices of the Nature Cons€rvancy, and the nearby
railway cuttings (now abandoned) which were degcribed by Richardson
(1911, 1930 and 1933). Exposures Between thé mdst north-easterly rai lway

cutting (at Chedworth) and Sturt Farm are infrequent, usually shallow and

temporary.

Richardson (1933) in the Cirencester Memoir described a number’of
shallow quarries, ca. 2 metres in depth, from this intervéning area but
an extensive search by the author showed that the vast majority have
subsequently been infilled. The research for Riéhardson‘é Cirenﬁééter
Memoir (op. cit.) predatgd Arkell's (1931) taxonomic revisions and the
gastropods are usually inadequateiy jdentified aé Nerineae or,’at beét,

Nerinea eudesii. Consequently few of the sections of Rfchardson:(;g. cit})

can, with certainty, be placed in the proposed correlation.

Worssam & Bisson (1961) figuré a section at Leys Farm (south of
Little Barrington and 7.5 km. west of Sturt Farm) and describe a composfteé

section at Signet (4 km. west of Sturt Farm) which is shown in Figure 1.9.
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These sections agree with the authors correlations.

The top of the Excavata Beds is easily recognised in Dagham Downs,
Foss Cross and the Railway cuttings and provides a basal datum for the

Ardley Beds. Unfortunately Aphanoptyxis ardleyensis has not been found

in this region (see Fig. 1.30) and it is impossible to accurately place
the top of the Ardley Beds and hence the Ardley/Bladon Beds junction.

The top of the Bladon Beds (and therefore the top of the White Limestone)

can be established from the sporadic occurrence of the Aphanoptyxis

bladonensis bed (see later).

The correlation of the above localities and the north-east region

is shown in Fig. 1.22. It is of interest to note that Bactroptyxis

implicata, Melanioptyxis altararis and C. bathonica are much more

abundant in the south-east, Fibuloptyxis witchelli is only found in

this region and at Minchinhampton (see later).

The Bladon Beds

The Bladon Beds were defined by Arkell (1947, p. 43) as béing
l'characterised by beds of white sublithographic limestone ('cream cheese!')
packed with the subzonal gastropod....'". Significantly, no upper datum

was given to either the Bladon Beds or the White Limestone (see previously).

The present author has found that the |ndex gastropod A. bladonensis
is confined to a single bed, the A. bladonensis bed, and believes that
this bed should be regarded as the top of the White Limestone. Only along
the south-east margin of the White Limestone outcrop is difficulty

encountered in defining the upper limit of the Bladon Beds and White
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Limestone upon this basis. It is only in this region that Arkell Qﬂl‘
cit.), Richardson (op. cit.), McKerrow et al.(op. cit.) and other

authors record the presence of Epithyris and Coral/Epithyris beds (see

Fig. 1.31).

In the present author's opinion, all of these Epithyris and
Coral/Epithyris beds belong to the Bladon Beds, occurring above the
A. ardleyensis beds and below the A. bladonensis bed, and hence are of
White Limestone age. The presence of A. bladonensis above these
brachiopod horizons has been confirmed by the present éuthor at Bunkers
Hill, Enslow Bridge and Ardley Fields Quarry (see Fig. 1.22 and sections
in Figs. 1.15, 1.16 and 1.18). Arkell (1933, p 180) reported a similar
situation in the old White House Quarry at Bladon, close to the type

locality of Aphanoptyxis bladonensis.

Apparently there is a thick wedge of sediment along the south-east
margin of the White Limestone outcrop. Stratigraphically, it occurs
between the A. ardleyensis beds and the A. bladonensis bed and thins
rapidly north-westwards. This wedge of sediment consists of much finer
lithologies than the rest of the White Limestone. The limestonesvare
fine-grained (variously described as micritic, sublithographic and 'cream

cheese' limestones) frequently containing Epithyris oxonica, Modiolus

imbricatus, oysters and corals. Furthermore, marls and clays constitute
a much greater proportion of the lithologies than in the typical White

Limestone. The clays frequently éontain Eomiodon (Astarte) fimbriatus

and Bakevellia (Gervillia) waltoni. Mckerrow et al. (op. Eiﬁ') interpret

the Epithyris and coral/Epithyris limestones at Kirtlington and adjacent
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areas as channel deposits cut into tidal flats.

As this wedge of sediment thins north-westwards, it passes into
soft fine-grained marls and 11mes tones (as at Slape Hill) and white
unfossiliferous 'oolites' (as at North Leigh). To the east exposures
are scarce but at Elm Farm Quarry (Stratton Audley) the lateral
equivalent would appear to be a thick white sublithdgraphic‘limestohe,
the upper part of which contains algal laminae, dessication’cracks and
birds-eye structures. These suggest a supratidal origin. Palmer (1973)
and Palmer and Jenkyns (1975) regard this bed as the top of the White
Limestone. However, the present author has identifiedvthe high-spired
gastropods in bed 10 of the Stratton Audley section givén by Palmer
Qﬂz'.ﬁlﬁ" p. 54) as A. bladonensis but was Qnable to confirm the pre-
sence of A. bladonensis lower down in bed 2 of the White Limestone of
Palmer (op. cit.). The present author therefore suggests that the White
Limetone/Foreét Marble boﬁndary is at the top of bed 10, abproximately
2 metres above that given by Palmer (op. cit.). A revised section is

glven in Fig. 1.20.

The Aphanoptyxis bladonensis bed

" This remarkable bed is'unmistékable in most secfions inwhich it
occurs. With“the’excebtions:of Bunkers Hil], Gibraltar Quarry’(Enélow
Bridge) and Strattdn'Audley, the‘A. bladonensis bed invariably shows a
pronounced vertical grading from a Qery coarsé intrasparite at the base
to a very fine micritic-sublithographic limestone at the top; the
original Cream Cheese limestone of Barrow (1907) énd, in part, Odling

(1913). The grading appears to have a dual origin. In part it is due
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to progressive, inéreééing micritisation from the base to the top of the
bed. In spite of extensive micrftisation the clast structuré can still
be discernéd‘under the microscope,ﬂalbeit faintly, although their identi-
fication is difficult. There is also a progressive vertical decrease in
the Qrain-size and variation in clast composition within the bed suggest-
ing that the‘grading‘is, in bart, primary invériéin. At Worsham and
(Minster Lové]l (2 km.iapart) the A. bladonensis bed is particularly well
exposed and‘rqck speCimens were taken from the bed at 0.05 metre intervals
and thin séctions ﬁfepared for modal analysis. The results, based upon
’800 points per section,fare shown In Figures-1,32 -‘1.37, The vertical
variation in clast compogition is ve;y‘similar at bofh localities,
reflecting a progkessive decrease in depositional energy as the bed was
deposited. There is‘a’marked vertical decrease in true ooliths, super-
ficial ooliths, éccféfions, intraclasts and sparry calcite cement with

a correspondiﬁg increase in tHe amount bf micritised skelétal(debris and
micritic matrfx. - The structural‘i03ids'/lumps are difficult to classify.
They may be in part pelletal and in part intraclastic in origin. Only

clasts with a definite intraclast structure have been‘classified as such.

At Croughton, Ardley ?félds Quarry, Stratton Audley and Slape Hill
the top of thé‘A. bladonensis bed shows‘signs of algal laminae, dessica-
tion crack§ and birds;eye structures; features typically associated
with supratidal cbnditions and periods of emergence in modern environments
(Shinn, 1968; - Palmef and Jenkyns, 1975). Palmer and Jenkyns (op. cit.)
suggest that the tbp of this bed formed a supratidal island in this region

and the present author substantially agrees with their conclusions.
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However, the present author does not-agree with the stratigraphic
interpretation of the Stratton Audley section by Palmer (op. cit.,

see previous discussion) but as the A. bladonensis horizon of the:

present author (bed 10 of Palmer 1973) also contains features suggestive
of emergence, the conclusions reached by Palmer and Jenkyns (op. cit.)
still appear valid. . The correlation by Palmer and Jenkyns (op. cit.)

of the A. bladonensis bed with the Coral-Epithyris beds to the south at
Kirtlington, Bunkers Hill (the Shipton Cement works of Palmer and Jenkyns,
1975) and Gibraltar Quarry (Enslow Bridge) is also considered to be
erroneous. As discussed previously, the occurrence of the A. bladonensis
bed 592!5 the Coral/Epithyris beds at Bﬁnkers Hill, Gibraitar Quékry
(EnSIOW‘Bridge) and Ardley Fields Quarry as well as at fﬁé 01d White
House Quafry,‘Bladonv(Arkell, 1933, p. 180) suggésts that this correlation
is uniikely. To‘the south-west, Palmer and Jenkyns (op. cit., p. 128-9)
correlate the A. bladonensis bed with cross-bedded oopelsparites at
Shilton and Sturt Farm Quarry. These cross-bedded units lie immediately
on top of the A. excavata bed. As mentioned previously, the present
author has traced them from below the A. bladonensis bed at Eton College,

Worsham and Minster Lovell (see Fig. 1.29).

The A. bladonensis bed maintains its lithological and faunal dis-
tinttiQeness for a conﬁiderable disténce to the westrand éouth-west of
the supratidal regioh; Eventually it becomes a hardground; bodrly
developed at Minster Lovell butvextremely well developed (with adherent
epifauna) further west at Temple Mills (see Arkell, 1933) and further

south-west in the Wiggold railway cutting (see Richardson, 1933, p. 62).
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The fauna of the bed is dominated by the Nerineid Aphanoptyxis

bladonensis Arkell, 1931. Associated species commonly include:

Modiolus imbricatus J. Sow; Eomiodon (Astarte) fimbriatus (Lycett);

Bakevellia (Gervillia) waltoni (Lycett); Corbula hulliana Morris;

érotocard{aflycetti (Rollier) and P. stricklandi (Morris and Lycett).
Oﬁéésionally, the’fauna is spakée, as at Slape Hill. In the Wiggold

rai lway cutting,:é.~bladonensis is apparently absent but the unique
lithological nature’of fhis bed and the associated fauna le;ves no doubt

as to its identfty'(Richardsqn, 1933, p. 62).

An extreme, isolated occurrence of thé_ﬁ. bladonensis bed was
recorded by Arkell (1931, p. 603) from Fairleigh, Somerset. The reli-
able dccurrences of A. bladonensis known to the present author are

shown in Fig. 1.38.

As with the Roach Bed at Ardley,’ the féuna of the A. bladonensis
bed is not evenly distributed throughout'the bed; It is invariably
found in the upper one third of the bed althbugh it is usually absent
at the very top.. The conclusipn reached by the preseht aufhor is that
a close relationship exiéted bétﬁeen the féﬁné’and the sediment. Unlike
the Roach Bed (see Chapter 6), the depositional energy decreages
vertically up the A. bladonensis bed and oniy when the hydrodynamic
regime was sufficiently reduced and the substrate rélativély stable

could an abundant fauna be supported.

At Bunkers Hill and Stratton Audley the A. bladonensis bed is not -
fully developed. The fauna occurs in a micritic limestone, as at other

localities, but the coarse-grained lower poktion and the grading are
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absent. The lithology and preservation suggest that transportation
was minimal. However, this is not the case at Enslow Bridge where it
would appear that the top of the A. bladonensis bed has been reworked,
the gastropods are extensively damaged and the sediment is very coarse.
Possibly, the unusual nature of the A. bladonensis bed at these
localities is due to a continuation of the earlier intertidal regime
with associated channelling, which deposited the Epithyris and Coral/
Epithyris limestones below (see McKerrow et al. 1969).. This region

would pass laterally into the adjacent supra-tidal island of Palmer and

Jenkyns (op. cit.).

The strata above the Bladon Beds

The essential l%iholbgical relationships between the White
Limestone and the succeeding strata have been described’by Worssam and
Bisson (op. gig.). The White Limestone is succeeded by marls frequently
containing E. fimbriatus and B. waltoni or limestones containing drifted

E. oxonica valves at the base with Lima (P,) subcardilformis and Praeexogyra

hebridica higher up. The limestones are fine-grained oolites, white-
yeilow in colour and rather flaggy. They have a discontinuous outcrop
and according to Worssam and Bisson (op. cit.), they are slightly
unconformable upon the White Limestone below. Although the present
author was unable.to confirm this relationship, a well developed hard-
ground does separate the White Limestone from the succeeding strata
especially in the south-west. These beds were called the Signet Beds by
Worssam & Bisson (op. cit.) and they considered them to be a lower sub-

division of the Kemble Beds.
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Subsequently the Signet Beds were eroded and channelled with later
deposition of coarsely-shelly, false-bedded, flaggy limestones (the
upper subdivision of the Kemble Beds of Worssam and Bisson (op. cit.).
These channels have been mapped by Worssam & Bisson (op. gi&.. p. 98-99).
The present author considers the upper subdivision of the Kemble Beds
(Worssam & Bisson op. cit.) to be the true Forest Marble, The uncon-
formable and channelled relationship between the Forest Marble and the
underlying strata can also be seen in the Wiggold railway cutting and
at Bunkers Hili where tﬁe Fofest Mérble cuts through the A. bladonensis
bed. fhe discordance between the ForestrMarbie‘and the underlying
strata hés/been reported by severai authqrs: Woodwa rd (1894, p. 269,
28§, 299); 0dling (1913, p. 485, 489); Richardson (1933, p. 48, 73)

and Worssam & Bisson (1961, p. 102).

The Signet Beds of Worssam & Bisson {op. cit.) are the lateral
equivalent‘of the Kemble Beds of Great Oolite facies (Richardson, 1933)
and together these pass south-westwards into the true Kemble Beds of
WObawafd (1894, p. 272-5; see discussion previously). Woodward (op. cit.,
p. 285) stated that; 'The Kemble Beds evidently thin when traced from
Kemble to Cirences;erﬁfy The thicknessgs given are 9.Ihvmepr¢s (30 feet)
at Kemble and’3.0h-metres (10 feet)rat Cireﬁcester.. The maximum thickness
of Kemble Be@s observed by the presgﬁt'autﬁor is 2.42 metres at(Northi
Leigﬁ (see Fig. 1.14); It is_fmpossible té asﬁertain‘to what extent’the
ﬁérth-easterly‘thinnlng of the Kehblg Beds represénts a true‘de§o$§tional
thinning orkhow>much is due to erogion associated wjth‘the ovérlyiﬁg high-

energy Forest Marble deposits.
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Both the Kemble Beds and the Forest Marble become,finer-grained
and contain more clay bands towards the north-east, presumably due to
- a greater influx of terrigenous clastic material on approaching the
London-Ardennes land-mass. Eventually the Forest Marble (and probably

the Kemble Beds) pass north-eastwards into the Blisworth Clay.

Correlations to the south and west of the White Limestone Outcrop

The Minchinhampton Gastropod faunas

Much of our early knowledge of Brltlsh BathonlanvMollusca was
based upon the work of Dr. John Lycett in the nelgthurhood of
Mnnchlnhampton thh Professor John Morris as geologlcal oollaborator;
the results of his work were flnally published as Palaeontographical
Society Monographs (Morris and Lycett, 1851-55 and Lycett 1863). Almost
one hundred years later a long overdue taxonomlc revision of the Brltlsh
Great Oollte Molluscan faunas through a synoptlc supplement for these
works by Cox and Arkell (l9h8-50) became avatlable. “The hlstory of
Lycett's work has been briefly documented by Cox and Arkell (_E
1948-50) . | | |

The |nterpretatlon of the Minchinhampton faunas and stratigraphy
has caused con51derable dlfflculty for a number of years (WOodward
1894 Cox and Arkell, 1948 50; Arkell “and Donovan, 1952) Apart from
Slmmonds quarry at Burlelgh (Channon, 1950), no sectlons are now access-
ible on Mlnchlnhampton common . The origlnal account of the stratlgraphy
is obscure and confusung (Morrls and Lycett, 1851 55) However, Lycett
did publnsh a clearer descrlptlon of the largest quarry at Mlnchlnhampton

(Lycett, 1857) and although no bed by bed correlation is posslble,
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Woodward's section (1894, p. 278-9) substantially agrees with Lycett's
section. Unfortunately the exact horizons from which Lycett obtained

his fossils are, at best, only vaguely recorded but more often com-

pletely unknown. : The beds evidently exhibited considerable lateral
variation. Morris and Lycett (op. cit., 1851-55, p. 2) when describing

the Weatherstones state;”  '"The variety of mineral character is so great,
that no two quarries, or beds of the same quarry, or even distant. parts
of the same bed, are alike In structure, aspect, hardness, durability,

or in abundance of their included organic relics; ....".  Lycett (.E' cit
p. 93) describes how ""the uppermost or planking bed changes its condition
very materially between the two extreme ends of the section, losing all
testacea towards its southern extension'. Normally detailed mapping

would provide a considerable amount of information about the stratigraphic
relationships between the Minchinhampton area and the surrounding districts
but Arkell and Donovan (op. cit., p. 243) state; '‘Round the Minchinhampton
plateau, where the valleys are 600 feet deep and extremely steep, there has
been so much slipping and cambering that detailed mapping is impracticable'’.
Cambering is'also well developed in Simmonds quarry at Burleigh (Channon,

1950) .

The‘gastropod faana ot Minchihhampton constitutes hartiof a facies
fauna which is unlque in the British Bathonlan. The Great Ponton Beds
of the Upper Lincoinshlre Limestone (BaJoc1an) are very S|m|lar in
lnthology and fauna, the gastropods havnng been described by Hudieston
(1887- 96) Examinatlon of the Britlsh Museum (Natural Hlstory) and the
Instltute of Geoioglcal Sciences coliectlons, comblned with the limited
information on species abundance given by Morris and Lycett (_B. E__')

‘reveals the unique character of the Minchinhampton gastropod fauna.
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0f the Nerineid gastropods, Fibuloptyxis witchelli (Cox and Arkell)

and Melanioptyxis altararis (Cossmann)( are by far the most abundant in

the Museum collections. Both specaes were recorded by Morris and Lycett
(JZ cit.) as N. voltzll Eudes - Deslongchamps (see Chapter 2 for
taxonomlc details and geographlc dlstributlon) The hlghly distinctlve

Eparcuella dufrengyl (d! Archlac) was also abundant and apart from one

recorded occurrence in the Sevenhampton Rhynchonella Bed (Rlchardson

1929, . 106) thlS gastropod was apparently restructed to the

Munch|nhampton facies The type specnmens of Eunerinea eudesui (Morrls

and Lycett) come from Mlnchlnhampton (Lectotype GSM 8288 Paratypes and
Topotypes GSM 49428-9'i Institute of Geologlcal Scnences Museum Registra-
tlon numbers). The present author has not recorded Eu eudesil in the
field and is of the oplnlon that this species, Iike F wutchelli was one
that was Iargely conflned to the Minchlnhampton facies (see Chapter 2).
The most common specues of Nerinella at Minchinhampton was N, scalar|54

(d'Orblgny) not N. ef. acicula (d' Archlac) or N. cf. pseudocylnndrica

(d Orb ) as in the Whlte Limestone to the east. However, Bactroptyxis

mplicata (d* Orblgny) and Cossmannea bathonoca (Cossmann) were

apparently reasonably comron but, as far as it is possuble to ascertain,

Rrgauxia varicosa (Rigaux et Sauvage) and Endaaplocus munieri (ngaux et

Sauvage) dld not occur at Mlnchlnhampton. Simularly no records of

Aphanoptyxrs ard)eyens:s Arkell or A. excavata sp. nov. from thlS area

are known to the present author Cox and Arkell (_B cnt ) doubtfully
record speCtmens of A eulimondes (Lycett) in the Brltlsh Museum

(Natural Hlstory) collectlon from Mlnchinhampton. These are probably
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specimens G. 66726-7; 66730-1 and G. 8243 which the present author would

only identify‘as>?Aphan9ptyxis sp. due to their poor preservation.

The species identified as Cerithium Roissii (d'Archiac) by

Morris and Lycett (op. cit.) was later re-assigned as Endiaplocus roissyi

by Cox and Arkell Qﬂl'wili')' However, because of the absence of an
umbilicus, this species cannot be an Endiaplocus (see‘horris and Lycett
op. cit. pl. 7, Fig. lha-and Chapter 2 for further discussion of the genus
éndiaplocus). The only Bathonlan spec:es known to the present author

which it resembles is Aphanoptyxis bladonensis. The known specimens of

C. Roissii from Minchinhampton (GSM. 8213; 843505 84354 and 4541:
Institute of Geo}ogical Sciences Registration numbers)rare poorlylpree
served.-vThe apieal angle of specimen GSM.v8213 (the only one measurable)
is 300, which is somewhatllarge for A. bladonensis. However, amongst
Arkell's topotype material in the Oxford University Museum, one speeimen
(J. 13035, an undoubted A. bladonensis) has an apical angle of‘32o (see
Chapter 2). Furthermore, the British Mus eum (Natural_History) collections
contain three specimens (collectively numbered G 10592), identified as

Cerithium‘Roissii} from Great Rollright, which on comparison with the

:topotypeS of A. bladonensis (both Arkell's original topotypes and ‘those -
collected by the present author) can be shown to be mlsidentifled
specimens of}A; bladonensns. The Hudleston col]ection (Sedgewick Museum,
Cambridge) also containskspecimens identified‘as E;'roissii‘(J. 316&3-6)
from Glbraltar Quarry and agaln these probably represent gerontlc |

A. bladonensus wath rather large apical angles.i lf, as the present
author belleves, the specnmens varlously identlfied as C. onssx and

E. rousszr represent gerontlc A. bladonensis, then the_oecurrence of

A. bladonensis in the Minchinhampton faunas wouldkproVide a Vaiuahle

stratigraphic datum in the correlation with surrounding areas.
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The British Museum (Natural History) Bathonian gastropod coliection
contains two Nerineid gastropods, BM 15074 and BM 51086, recorded from
Minchinhampton but of doubtful authenticity. - The complex folding of the
internal body chamber and the presence of an umbilicus indicate a

Pygmatis sp. It probably belongs to the P. pseudobruntrutana "group'.

The described species of this group P. pseudobruntrutana (Gemmella?o);

i

. tornata (Gemm.); P. meneghini (Gemm.); - P. carpathica (Zeuschner); -

P. mandeisolhi (Bronn); P. curmentensis (de Loriol) and P. salomoniana
(Cofteau) probably represent a single geographically widespread and
morpholégically variable species (with a variation similar to that of
B. implicata - see Chapter 2) and will require further work in ordér to
elucidate their inter-relationships. These species are all of Upper
Oxford!an - Tithonian age. If specimens BM 15074 and BM 51086 are
deffnifely frbm the Minéhfnhampton Gre$t>00fifé tﬁéﬁ é’ tﬁey woufdvbe
the first recorded occurrence of ftzgmati§ fﬁ this cduntry’ana‘b) the
strétigréphidal range of:fhé géhus ftxgmati;'wou]d be coﬁsiderébly
extended downwards 2}, Specimens BM 15074 and 51086 are part of the

(2)

Footnote '

Delpy (1948) described the Mesozoic (ranging from Upper Lias to Campanian)
gastropod faunas of Madagascar. Amongst the "Bathonian' gastropods she
recorded were Nerinella cf. bacillus, Nerinea bathonica and a new species
Nerinella ampandrabensis (Delpy, 1948), The figure of Nerinella
ampandrabensis shows a complex, multi-folded body chamber and a distinct
umbilicus (Delpy, 1948, pl.i1, Fig. 8). Although poorly drawn, never-
theless it appears to belong to the P. E§§udobruntrutana'group. This is
the only other recorded occurrence of a Bathonian Ptygmatis known to the
present author, However, Delpy's identification of Nerinea bathonica
(i.e. Cossmannea bathonica), which she describes as having three folds

and an umbilicus (see Chapter 2), must be erroneous. OFf Nerinella cf.
bacillus (i.e. Bactroptyxis cf. implicata) she writes (p.712), "Il est
impossible d'observer la section de 1'enchantillon malgache trop mal
conserve''. Therefore, the present author is of the opinion that the Batho-
nian age of this gastropod fauna, in the absence of confirmatory evldence,
must be regarded with caution and the occurrence of Ptygmatis in known
Bathonian strata as yet unproven.
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J. Morris collection pf English‘invertebrates which was subsequently -
acquired and dispersed by a continental dealer, Dr. Kranz. In 1863

the British Museum purchased some of the Morris collection from Kranz,
including the above specimens. It seems probable that these specumens
may have been erroneously lncluded in the Morris collectlon They are
probably from a stratngraphlcally h;gher horlzon of Upper Oxfordlan -
Tithon|an age with a facies sumllar to that of Mlnchlnhampton. Possible
examples could be the Stramberger llmestone (Upper Tithonian of the
north-west Carpathians - see Zittel; 1873) or the Astartian -
Kimmeridgian limestones, south of Warsaw, Poland (Karczewski, 1960).

The non-Nerineid gastropods from Minchinhampton are also distinctive

and are briefly documented below.

Purpuroidea 5pp Accordlng to Morrls and Lycett QJZ cit. ) thlS genus

is found only in and above the Planking at M:nchnnhampton where it was
common In small areas (see Morfis and Lycett,:gp.'gig.,ip. 25-6).  The
only recorded occurrence of this genus In Bathonian strata other rhan:
in the Minchinhampton facies is at Sturt Farm in strongly current-bedded

shelly oolites above the Excavata bed (Worssam & Bisson QE'.SLE" p. 94).
Specimens from Minchinhampton are frequently heavily encrusted with epi-

fauna and apparentiy preferred high-energy environments.

Dicroloma spp. The British Museum (Natural History) and Institute of -

Geological Sciences Museum contain numerous, well-developed specimens
from Minchinhampton. According to Morris and Lycett‘(gp..gig.) the
genus is not particularly common but apparently it I's considerably more
abundant at Minchinhampton than in the White Limestone where its occur-

rence is sporadic.
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Ceritella acuta and C. actaeoniformis: ‘''Numerous in all the shelly beds'

(Morris and Lycett, op. cit., p. 37) but uncommon elsewhere in the White

Limestone.

Naticidae: Globularia, Ampullospira and Naricopsina, As in the White

Limestone species belonging to these genera occur only in small numbers
at Mjn;hinhampton but the specific diversity appears to be higher,

although this may be due to differences in sampling.

Actaeonidae. Ten species of the genus Cylindrites are recorded from
Minchinhampton of which L. acutus was described as ''one of the moat
common unlvalves in the Great Oolite at Mlnchnnhampton” (Morris and

Lycett, op. cit cit., p- 98) Apart from the common occurrence of

. angulatus in the Bactroptyxns bed at Dagham Downs (see Fig. 1.6)

few 'specimens have been found elsewhere in the White Limestone.

Pseudomelania spp. Five species; P. commhnis, Ionadalei, angiobosa;

leymeriei and conica are recorded from Minchinhampton’and accotdfhg to

Morris and Lycett {JZ cit., p. 48), P. communis is l'decndedly the most
common unlvalve in the Great Oollte“. Specnes of th|s genus are not
uncommon in  the White anestone although their abundance apparently>

decreases to the north east.

Procerithidae. A difficult family to deal with unless the specimens are

well preserved. Sixteen species bélonging to thfs family are fécorded

from the Minchinhampton facies of which Procerithium miﬁéhiﬁhambtbnénae;

(Cosmoceri thium) betulae and P. (Rhabdbcolpus) variable are abuadant{
Members of this family‘are spotadically distribdted in‘thé‘White Limes tone

in other areas.
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Amberleya bathonica. Only five specimens are recorded from

Minchinhampton whereas this species occurs very commonly in the

White Limestone (see Figs. 1.5 - 1.21).

Neritidae. Further research is necessary in order to adequately dis-
tinguish (or otherwise) the numerous rééorded species of Néritoma
(Neridomus) (see Fischer, 1969, pp. 135-8). A1l specimens of this sub-
genus found by the present author have here been recorded as N.(N.) cf.
cooksonii (Des longchamps) pending further research. Specimens frequently
exhibit excellent colour banding and occur commonly both at Minchinhampton
and throughout the White Limestone. Morris and Lycett (op. cit.) record
the neritid genera Lissochilus and Pileolus from Minchinhampton but these
have not been recorded from the White Lfmestoné elsewhere as far as the

present author is aware.

The most noticable feature of the Minchinhampton gastropod faunas
is the occurrence of nine species of Patellacean gastropods, of which

Symmetrocapulus tessoni and Scurria bathiensis are abundant. Their

distribution appears to be related to the high-energy facies at
Minchinhampton. The highly specialised, distinctive morphology of these
cap-shaped limpet gastropods suggests that their ecological requirements

were also specialised.

Recent representatives of the classbGastropoda which possess this
range of shell morphologies do indeed occﬁpy a specialised environment,
namely the rocky intertidal zone and there can be litfle doubt that thé
fossil analogues at Minchinhampton occﬁpied a similar niché in

Bathonian times.
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General observation of modern rocky intertidal environments
suggests that limpets are not subject to large-scale post-mortem -
transport. Also transportation is very quickly reflected in abrasion
and damage to the shell. The fossil limpet fauneé at Minchinhampton
are usually extremely abundant and well-preserved, often with no

evident signs of abrasion or damage.

Thus the occurrence, abundance‘and state of preservation of the
patelliform gastropod genera at Minchinhampton clearly suggest that
the Minchinhampton facies was deposited in close proximity to a rocky

shoreline, probably to the north or north-west.

To the knowledge of the present author, no patelliform gastropod

has been found or recorded from the White Limestone elsewhere.

Evidently the gastropods of Minchinhampton represent a relatively
local fauna which was adapted to the high-energy depositional environ-

ments which eXisted’in this region.

The stratigraphy of the Minchinhampton strata

The stratigraphic range of the Minchinhampton beds is difficult to
ascertain with any certainty. The only exnsting exposure, Ssmmonds
quarry at Burleigh, has not yielded any ammonltes and those ammonites
recorded by Morris and Lycett (~B cnt ) are unlocated Although not
common, several years of collectnng by Lycett accumulated a large

Bathonian ammonite fauna. These Iargely conStst of several Morrisiceras Spp.,

Lycetticeras spp, and Tulites spp. These |ncluded the holotypes of
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Morrisiceras morrisi (Oppel) and Lycetticeras lycetti Arkell as well as

the lectotype of Tulites subcontractus (S.S. Buckman) (see Arkell, 1951-9;

Arkell and Donovan, 1952 and Torrens, 1969 for details). Arkell (1951-59)
placed the whole of the Minchinhampton beds in one zone, the Subcontractus
zone. However, the more detailed revised Bathonian zonal stratigraphy of‘
Torrens (1967a; 1969) clearly demonstrates the existence of at least two
zones at Minchinhampton, the Subcontractus zone and the overlying Morrisi
zone. A number of other ammonite genera have been recorded from
Minchinhampton. These have been reviewed by Torrens (1969, pp. 68-9 and

p. 71) who stated (p. 71); 'The other ammonites, chiefly the Perisphinctids,
suggest that other zones may be represented amongst these faunas“.' The

Perisphinctids are Wagnericeras pseudosubtile (Lissajous), W. suspensum

(S.S. Buckman) and a Procerites sp. from the 'Scroff' bed found din situ

by P. Channon and recorded by Cox and Arkell (_E cit., p. XVll) As
noted by Torrens (1967a) the basal part of the Retrocostatmnzone (i e.
the zone.gggxg the Morrisi zone) in the south of England is overwhelmlngly
characterised by Perisphlnetlds espectally species of Procerltes. However,
Torrens (1967a) stresses the uncertain nature of these ammonlte faunas and

concludes (p. 71), unless new exposures become avallable nothing can be

said".

Examination of the Minchinhampton gastropod faunas suggests it may
be possible to confirm the presence of the Retrocostatum zone at

Minchinhampton. The holotype of Fibuloptyxis witchelli (Cox and Arkell)

came from Tiltups End only 4 kilometres (2.5 miles) south of

Minchinhampton Common. The abundant Nerineid fauna, which included

Bactroptyxis implicata (d'Orbigny), was recorded by Witchell (1886). The
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quarry also yielded Bullatimorphites bullatimorphus S.S. Buckman, a -

reliable index of the Retrocostatum zone. All occurrences of F.
witchelli and all Bathonian occurrences of B. implicata which the present
author has been able to place in the revised zonal stratigraphy of the
wWhite Limestone are of Retrocostatum age and invariably in the upper part
of the zone. The common occurrence of F. witchelli and B. implicata in
the.Minchinhampton faunas is consistent with the‘meagre ammonite evidence

in indicating the presence of the Retrocostatum zone. In this context

the possible occurrence at Minchinhampton of Aphanoptyxis bladonensis

" Arkell (a subzonal gastropod index, the occurrence of which marks the -
upper boundary of the Retrocostatum zone and the White Limestone) would
lend additional support to this hypothesis if the identification of C.

roissyl as A. bladonensis could be ¢onfirmed, =

As noted by Torrens (1969, p. 68) a hlgher zone, the Aspldondes

zone, may be represented in the Mlnchlnhampton beds by Oppella (ngcerltes)

aspidoides (Oppel)(Sedgwnck Museum reglstration number SMB 3785) and

Wagnericeras (Suspensites) arbustlgerum (d Orblgny) (Brltish Museum

(Natural Hlstory) reglstratnon number BM C. 100&7 ; see also Arkell
1951-59, p. 64 and p. 208). Thus would conslderably extend the zonal’
range of the Minchlnhampton beds. Moreover, since the Retrocostatum zone
is obviously well developed at Tiltups End immediately adjacent to the
Minchinhampton sections, the present author believes this latter zonal

range over portions of four zones is not unreasonable.

Arkell and Donovan (_B cit.) consadered that the ammonltes collected

at Mlnchlnhampton came from the 'Scroff' and 'Planklng and not the

'Shelly Beds' and ‘Weatherstones' as prev10us authors had assumed As
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noted by Arkell and Donovan (op. cit.) it is probable that the holotype

of Morrisiceras morrisi (Oppel) as well as a specimen of M. fornicatum

(s.S. Buckman) came from the compact, fine-grained White Limestone facies
expoSed in a road cdtting at Pinfarthing on the western edge of Minchin-
hampton Common. This horizon corresponds to the 1imestones containing

Morrisiceras at Woodchester Park Farm quarry (4 kiiometres (2.5 miles)

west of Munchlnhampton Common: see Torrens, 1969). Because the

Morrlsiceras llmestones at Woodchester Park Farm overlle flaggy oolites

similar to the upper part of the Minchinhampton beds and because fine~

grained White Limestone facies limestones have not been recorded in the

Minchinhamptdn beds, Arkell and Donovan (QB' Eitt) inferred the Morrfsiceras
limestonesylayyabove the Minehfnhampton beds; Thfs interpretation would
mean that no iones hfgher than the‘Morrisi ione tould be present on the
Minchinhampten piateau. Beeause the PinFarthing beds lie at a level
correspondiné to‘the loWer'beds on Minehinhampton-Commen, Arkefl and
Donovan (Jg cut ) believed them faulted down or otherW|se lowered to

thelr present posntlon The record of Procerltes from the 'Scroff'
(approximately halfway up the Mlnchlnhampton strata) is not consnstentz
with their interpretation. Furthermore this interpretation would make

the Morrisi and Subcontractus zones very much thicker than in any other

recorded English section.

The present author belleves that the apparent absence of a well
developed White Limestone facies at Munchlnhampton is probably due to
the persistence of a small area of shallow-water hugh-energy condltlons
tor a considerable length of time (M. - U; Bathonian) in the Minchin-

hampton region. The fine-grained White Limestones at the margins attenuate
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and pass into coarser false-bedded shelly oolites.

In terms of the prevalllng Bathonlan palaeogeography, the
Mlnchlnhampton area may be envtsaged as a hlgh energy shelly oollte r
shoal with some proxumlty to a rocky shore-line. In thas regson, it
effectlvely separated the fnner gralned deeper water deposuts to’the
south-west (represented by the Upper Fullers Earth Clay and Hawksbury |
Clay) from the more restrncted ?Iagoonal subtidal carbonate substrates’v
to the north east (represented by |ntrape1m|cr|tes and sparltes of the
White leestone) The White Limestone shows marked faunal and sedi-
mentary gradients as one passes north-eastwards from the Minchinhampton
facies. Gradually the sediments become finer-grained and pass into
inter-tida) (in places supra-tidal) micrites and clays in close proximity
to the low-lying London - Ardennes landmass.  The changes in‘the molluscan
fauna correspond closely with changes.in the substrate composition/texture
and also probable changes in salinity. 'The geographical limitsof the
white Limestone Formation as used in the present work extends from Bisley
(S0 905060) in the south-west to Stratton Audley (SP 601255) in the north-

east.’

’Evidently a small area of White Limestone facies existed to the
south-west of the Minchinhampton facies during the Upper Retrocostatum
zone (i.e. the 'White Limestone' -and associated Nerineid fauna of -
Tiltups End). .However, this quickly passed‘]aterafly into.the finer-
grained, deeper water carbonate deposits now represented by the Tresham

Rock to the south-west.
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Green and Donovan (1963, p. 24) suggest that the carbonate facjes
of Bath and the South Cotswolds deposited during the Aspidoides zone
(the Coombe Down Oolite, Twinhoe Beds and Bath Oelite) accumulated in a
~ north-west to south-east belt at the junction between the Cotswold ‘Shelf
(see Martin, 1967) and a basinal area to the south-west. The present
author considers that at an earlier age (Subcontractus to Retrocostatum
zones) the high-energy facies of Minchinhampton may have represented this
junction. It is not yet possible to ascertain whether this high-energy
marginal facies is continuous beneath the marginal younger rocks to the .

south-east.

A proposed correlation of the Minchinhampton area with the strata
to the south and with the White Limestone of the Clrencester area to the
north-east is shown in Fig. 1.39. The sections used are based upon the
published data of Green and Donovan, 1969; Torrens, 1968; Arkell and

Donovan, 1352 and Witchell, 1886. The locationsof the sections are shown

in Fig. 1.40.

Correlations to the north-east of the White Limestone outcrop

The White Limestone passes, in part, into the Blisworth (= Great
Oolite) Limestone of the Midlands. The stratigraphy and palaeontology
of the Blisworth Limestone has been well documented by Torrens (1967b).
As noted by Torrens (in Sylvéster-Bradley and Ford, 1968, p. 239) the
critical area in which to establish an exact correlation between the
White Limestone of Oxfordshire and the Biisworth Limestone of the

Midlands, is one in which complete sections are rare. However, the
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occurrence of Procerites cf. guercinus (Terquem et Jourdy) and Choffatia

spp. near the base of the Blisworth Limestone suggests the whole of this
formation falls within the Retrocostatum zone and is therefore to be

correlated with the upper part of the White Limestone to the south-west.
A second possibility has been suggested: that the distribution of these
Bathonian ammonite faunas may be facies controiled with Tulités spp. and

Morrisiceras spp. occurring in the fine-grained White Limestone facies

and Procerites spp. occurring coevally but in a different, Blisworth

Limestone facies to the north-east (Torrens, 1967b, p. 85).

However, support for the empirical hypothesis of a later,

Retrocostatum age for the Blisworth Limestone is provided by the dis-

tribution of the brachiopod Digonella digonoides‘(S S. Buckman) This

brachiopod occurs sporadlcally in the south-western part of the White
L|mestone outcrop and always wnthln strata near the top of the -
Retrocostatum zone e.g. Dagham Downs quarry, Foss Cross quarry and tHe
A]dgrove - Chedworth rallway cuttings (see Torrens, 1967b p. 85 6 for
localities and discussion; also Richardson,~191l,.1933 and Pittham,

1970). . Digonella digonoideéis found as a correlatable marker horizon

in the middle of the Blisworth Limestone of Northants (Torrens, 1967b).

The Nerineid gastropod faunas lend additional support to the
Retrocostatum age of the Blisworth Limestone. The 'Nerinea’ bed at
Blisworth quarry and in the Roade railway cutting (Torrens, 1967b;

| Thompson, 1927) has yielded Eunerinea arduennensis (Buvignier), Nerlnel}a

cf. acicula (d'Archiac) and Bactroptyxis implicata (d'Orbigny).
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Eunerinea arduennensis is uncommon below the Ardley Beds and the létter

two gastropods have been found by the present author only in the Ardley

‘and Bladon Beds (i.e.: the Retrocostatum zone). The present author also

’possesses a number of‘internal:moulds of Aphanopfyxis bladonensis

collected by P. Pfttham from‘the Blisworth Limestone at Wellingborough

éNo. 6 pit (SP 915795). Unfortunately, this quarry is now completeif j

infilled and it is not yet possible to ascertain from which bed in th;
tion orded b i |

section recorded by Pfttham (,fQ?PC)/ pp. 52-53) Fhe specimens were

collected.

No specimens of A. ardleyensis from the élisworth’Limestoné are

known to the preseht author.

Although no bed by bed cqrrelation with the White Limestone
appears possible, the palaedntological eviaence ig ove%uhelmingly in
‘favour of a Retrocostatum zone age for the Blisworth L}mestone and it

_is to be correlated with the Ardley andeiadon Beds to the south-west.

A revised correlation diagramAbaéed on Tdrrens (1967b) is shown

‘in Figure 1.41.
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Chapter 2

A TAXONOMIC REVISION OF ENGLISH BATHONIAN
' NERINEACEAN GASTROPODS (INCLUDING A

NON-NERINEACEAN HOMEOMORPH)

'pon't take action because of a name! A name is an uncertaln

thing, you can't count on it!!

Bertolt Brecht, A Man's,a Man, 1927.
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Introduction

The Nerineacea comprise a iarge/superfamliy of gastropods which
are exclusiveiy Mesogonc in age. Aii members have two distinctive
features‘ . - | B . o
i) they possess a siit in the aperture next to the suture This is

secondarliy |nf|iied to produce a seienlzone or siitband, as in

Pieurotomaria, but in the Nerlneacea the selenizone is adjacent to the

suture and not in the middle of the outer lip (see plate 2.1.).

2) the aperture is terminated by a diStlnCt aperturai canai or notch

(see plate 2. J )

The external morphology of these gastropods is rather variable.
British Jurassic representatives are,;in general, high-spired with flat
or slightly concave whorls and little ornamentation. . Elsewhere, genera
are found which are squat, ovate or globose although they still retain

the two characteristic Nerineacean features outlined previously.

However, theibest known feature ofvthese remarkable gastropods is
the restriction of the internai whori caVIty‘in‘many genera by a number
of secondariiy empiaced caicareous iameiiae called foids (see Chapters
L and 5). A few genera do not possess these foids, e. g the weii known

Aptyxieiia portlandlca (the ‘Portland Screw ). ThIS specnes is the

oniy representative of this superfamiiy recorded from the Tithonian-
Voigian strata of Britain Apart from A. portiandica, Nerineacean
gastropods are both abundant and diverse in other British Jurassic
carbonate facies nameiy in the u. Oxfordlan (Coraliian) ‘the BaJocian
(partlcuiarly the Upper and Lower Lincoinshlre Limestone)and especialiy

in the Bathonian White Limestone - the subJect of thIS study
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Western European workers recognise three familles within the
Nerineacea; the Nerineidae, the Itlerlidae and the‘Ceritellidae,
although representatives of the ltieriidae have not been reported from.
British Jurassic strata. The characteristics of these families together
with problems of further soboiQfs}onKand the affinities of these gastro-

pods are more fully dealt with in Chapter 7.

The object of this Chapter is to evaluate the various morphological
characteristics of the Nerineacean shell and apply consistent taxobases

to those genera and species found in the Bathonian White Limestone.

The evaluation of the shell morphology is based upon the data presenfeo

in Chapters'é, 4 and 5. Considerable attention has been paid to rele-j‘
vant Freneh‘ftterathe\since‘many of the species found are common to
the Bathohiaﬁ oF both France and England. However, until the importanfj
collectiohs'of d'Orbigny and Cossmann can be studied and can be combined
with extensive fieldwork in France, some of the probleﬁs concerning the
total?stratigraphfc range, wioer geogfaphlcal disfribufioh'(and eveni'f:
identity)‘of some spec!es must remain, at this stage, only partially

resolved. . In other cases,,such as the genus Bactroptyxis, Bajocian

representatives were also studled and for Bactroptyxis in partlcular,

the more extenslive data avallable enabled a comprehensive taxonomic
revision of the descfibed specles to be presented. Where necessary,’
problems eoneerning'the SCope of a genus or its inferpretation have
been revieWeo and hopefuily resolved. In the discussfons of individual
species, prevnous authors' synonymies have been referred to where no .
additlonal |nformation was necessary or no re-interpretatlon of the ..
species was proposed For each of the species found, the morphologic
and diagnostlc features are summarised and data are presented on their
known stratigraphic and geographic distribution in the Bathonian White

Limestone Formation of England.
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A The species concept and its application to Nerineid gastropods.

The differences between the neontofogical and palaeontological
species concepts have been conclusively dichssed iﬁ;recent'
years and only a very bfief summary is presented below. Most palaeon-
tologists now accept the fact that terms such as gene-flow, reproductive
isolatibn,;éllopatric speciation, sibling species and other aspects of
population genetics, which are pertinent to the modern biological species
concept, were also pertinent, and indeed can be recognised, though
rarely, in fossil species. Conversely; most biologists are aware of
the data loss associated with fossilisation together with the problemé

introduced by that unique perspective of palaeontology: time.

In practise, thé two species concepts are not so very different.
The biological species definitigh: “species‘are Qroups of interbreeding
natural populations that are reprdductivelf isolated from other such
groups'', so eloquently advocated by Mayr (1963, 1970), is a genetic con-
cept which is not normally rigoréusly‘applied even in neontolégical
specieé recogn%ﬁion. In pfactise, because the génetic vériation of a
species is expressed‘in phénotypié Qaria£ion, most species in biology
~afe also recognised onkmorphological ﬁriteria. As noted by McAlester
(1962, p. 1378) ”consfstent mérphologfcal differences ﬁan be demonstrated
to exisf in the vast majority of living genetic¢ally differentiated j”
species and this criterion will probably always provide the most useful
means of recognising species." Effectively therefore there is little
difference in the practical taxonomic procedures of the biologist and
palaeontologist. The position was summarised by Thomas (in Sylvester-

Bradley, 1956, p. 20) who stated, ''Palaeontologists depend on the
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assumption that morphological differences or discontinuities coupled
with a degree of isolation in space or time of populations statistically
demonstrated to be homogeneous, usually express genetic differences and

discontinuities''.

The bhenonpfs’vériability of modern species is:distributed iﬁ
discrete iﬁterbrsediné lbca]vpbpulations esch:of which may‘be characte-
rised by sligﬁt-differences in morpﬁology when compared'wfth édjaéent
populatfons sf thé same spesies. fhese‘différénces ssflesf the inter-
action of the smaller genetic variability in a local population with
local eﬁvironménfél modifications.: Sampling and subsequent statistical
analysis of these populations can extrapolate the variation in the
morphology of a relatively few specimens into a more generallsed
morphological variation for the whole species. : Despite the data Yoss
in fossils this procedure can be applied to fossil species and the use -
of biometrics and biostatistics has been discussed by several authors,
particularly Newell (in Sylvester-Bradley, 1956, pp. 63-82) and Imbrie
(1956) . However, palaeontologists must also appreciate that a morpho-
logically distinctive fossil species must inevitably represent an over-
simplification, in that much of the anatomical, behavioural and .-
environmentai~information used by biologists is not preserved in the

fossil record.

This approach to the species problem must also take cognizance of
two important factors: a) : the stratigraphic utility of fossils and |
b) the existence of phyletic lineages. The fiercely pragmatic approach
of Arkell (in SYIvester-Bradley, 1956, pp. 97-99) emphasised the . :
artificial nature of a fossil species and suggested that (p. 97) ''the
only logical criterion for the size and definition of a taxon In

palaeontology is Its usefulness.'" This utillatarian position was, at
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that time, a justifiable reaction against the unnecessary, theoreti-
cally motivated, splitting of species by some earlier workers, notably
Buckmann (1886-1907) and Spath (JéZb).‘ To follow the example of
Arkell (op. cit.) would be to subdivide fossils into as many morpho-
logically distinct, specimens or groups of speciméns provided that
they were of stratigraéhic value and eventually the species concept In
palééontology would have no biological basis. However, this subdivision
into discrete morphological groups is precisely the problemjencouhtered‘
in a phyletic lineage such as the Micraster populations in the Chalk of

£

southern England.

Both of these palaeontologlcal problems cén be adequétély eﬁcom—
passedllnia b{g?pglcal speC|es concept, Of course it is desirable that
étratfgraphical]y useful fqrm; shquld have thelr potential‘fully
exp]gited and the presentwauthor considers that thékgerms 'va?i;fy' and
.form',gs‘defined by ;hg lnternational‘CQdekof Zoolégical.Nomeéclaguré
(196&, ngic]e 45e) could be used for‘this‘purposé. Fur£hé?ﬁ§;e;‘ -
gvo}g;iongry lineages cou}d‘be subdivided'us}ng”the arbitéry 'spegl;s
interva'szf“MCA'§$terr(22-}2155; p. 1380). The;appli;ation of both,
these sqlutions to the difficult taxonomic problémé of émmonite f%Q;;s
has been clearly discussed by Howarth (1958, PP. xxii-xxiv and 1973,

PP. 246~ 2#9), but these technlques have not as yet been widely adopted.

In both living and fossil organisms the basic factors which
separate species are genetic. The problems of species recognition in
palaeontology‘are best rgsqlved not by‘djvorging palaeontology from ,
recent systematic s;udigszbut by modifying and a§similatin§ m;d;;6 .

biological concepts.
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’

The application of the above principles to the Nerineacea is not
without problems for as noted by Arkell (in Sylvester-Bradley, 1956,
p- 98) "The more featureless a genus,;the‘fewer will be the recognised
species, and the longer the stratigraphic.range." In the case of
several closely related Nerineid species, differentiation must be based
upon adequate samples and be statlstlcally evaluated, especially when
dealing with morphoioglcally rather snmple fossuls such as gastropods
where dlfferences in skeietal morphology are 5ubtle and need quantlflca-
tion in order to achieve some objectivity and consistency in specnes
discrimination. HoweVer, as noted by Thomas (in Sylvester-Bradley, 1956,
p.‘22), "t must be appreciated that while fossil populations may differ
statistically, the taxonomic significance of such differences must be a
separate evaluation, preferably guided by neontological analogies." In
the taxonomic revisions below, the present author initially attempted to
ascertain the morphologlcai variation within a gastropod populatlon from
a sample obtained at a single locallty and horlzon. This varlatlon was
then compared wuth other SImllar gastropod populatlons in the White
Limestone. If a consuderable amount of morphologlcal overlap existed
between the Nerlneid populations and there was no stratigraphic value in
their separation, they were grouped into a 5|ngle variable specnes. w
VWhere a pOpuiation was cleariy outsude the range of continuously variable
morphOIOgies exhlbited by specues A, it was considered to be an inter-

breedlng populatnon of lndlvuduals belonging to another separate speC|es
B.

Clearly this species coneept assumes that members of‘an'unbiased l
sample from a single Iocality and horizons were genetically related and

are fossil representatives of a homogeneous populatlon. ThlS assumption



cannot be made unless two conditions are fulfilled; firstly, that
post-mortem geological processes i.e. transportation of shells, mixing
of several populations, etc., have not significantly biased the sample
and secondly, that specimens within a relatively thin stratum are likely

to be genetically related both horizontally and vertically.

A number of lines of evidence suggest that the faunas of most

gastropod-bearing horizons within the White Limestone are essentially

non-?(fted.

1) In many cases, a large proportion of the gastropod fauna is
represented by an infaunal species and analyses of the relationships
between the various species present and thelr modes of life suggest that
these gastropod-bearing horizons were'eco]ogicallyﬁbélancea and viable

(see Chapter 5).

2) The relationship between the surrounding matrix and the‘sedi?
mentary infill of ;he gastfopod body-chamber provides evidence for
exhumation where this has occurred. Abrasion associated with shell
movement, together with epibiontic colonisaiion of the shell are
readily apparent in those specimens which have lain.at the sediment -
water interface for long periods of time (see Chapter 6). In most
Nerineacean-bearing strata in the White Limestone, taphonomic studies

indicate that exhumation and transportation of infaunal species have

been minimal.

3) The preservation of the gastropods in well-indurated liméstones
precludes the possibility of contructing detailed size-frequency analyses.

However, the use of X ray-radiography allows a qualitative assessment of



size-variation to be made and preliminary results show that in most

horizons juvenile gastropods are present and all growth-stages appear

to be represented.

L) The biometric data do not contain inconsistencies or

inhomogeneities which might result from the mixing of several populations.

5) There is no sedimentological evidence to suggest that the White
Limestone gastropod faunas are in any Wayf?goqdénsed' in the sense of
the Bajocian strata aﬁd faunas of Dorset. The sediments of the gastropod
beds are for the most part fine-grained biointramiérites and biointra-
sparites and lithological discontinuities (including cross-bedding)
within a bed are uncommon. Furthermore the usual sedimentary indicators
of condensed and transported horizons, such as iron and manganese con-
centrations, limonitic algal pisolites and 'snuff-boxes', conglomerates
etc. (as are found for example in the Red Conglomerate - Bajocian,
Romani - Polygyralis Subzones, Burton Bradstock, Dorset) are absent in

-the gastropod horizons from the White Limestone.

When considered from the above points of view, those gastropod bear-
ing strata in which the flauna has been subject to transportation, abrasion
and colonisation are readily apparent (e.g. bed 10, Worsham quarry, see
fig. 1.12 and Chapter 6). However, in the absence of con%;ry evidence,
the present author cohclddes that post-mortem processés have not
significantly modified the original population structure in most of the

Nerineid horizons studied.

None of the gastropod samples were collected from horizons more
than 0.50 metres in thickness and it is not unreasonable to assume that

amongst representatives of the population sampled, genetic continuity
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and contact was,maintainediboth in time and space. In a horizontal
sense, all members of the population would be theoretlcally capable of
|nterbreed|ng and contrlbutlng to the gene-pool' whereas genetlc con-
tact in a vertical sense (l.e. through tlme) wou\d be operative via

ancestor-descendant inter-relatlonshlps.

The taxonomic significance of slight variations in Nerineid fold :.
morphology was also considered in the light of new palaeobiological
tnterpretations presented here (see Chapter 5) Clearly subtle diffe~
rences in fold strength and development are more evudent in Nerlnelds

posse55|ng a complex fold pattern (such as Bactroptyxis spp. ) than in

the slmpler Nerlnelds wnth few folds (such as Nernnella spp. ) and the

importance of these varlatlons should not be over-emphasised

- Biometrical -technidues and their-application to White Limestone
Nerineid populations are discussed in Chapter 3. In those synonymies
; presented in this .Chapter, the signs in front of the year are Intended
to supply addltlonal information relevant to the present author 'S lnter-
pretatlon of the partlcularnspecies. The symbols used are modified from

those proposed by Ruchter (1948) and are reviewed by Matthews (1973)
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Genus Zenoplocus ‘gen, nov.
AL Zenopocys

Name;from Zeno, a Greek philosopher and plocus, Greeh, meanlng cnrl.

Type (and only) sEecles Zenoplocus mlcropllcatus sp. nov., from the

Mlddle Jura55|c (Bathonlan -‘at least the Morrlsi zone) between |

WOodchester Park Farm Quarry (SO 811011) and Grtckstone Farm (ST 775833)

DescrlEtion . -

‘Highly acicular, turretted Nerineid gastropod with a small spiral
o
angle (47 .in the type-species). Early whorls slightly concave becoming
very slightly convex in the middle of later whorls. Ornamentation con=-
sists of fine spiral lirae.. Whorls noticeably rather'hlgh in relation
to the whorl width. Suture slightly elevated with no overlap of the
whorls and the selenlzone narrow. The adapertural periphery of the

whorls is angular, clearly defined with the whorl bases notlceably

concave. The detalls of the aperture are not known.

‘A single median, labral fold is present (fold diagnosis - 0010)"
but is not developed until some four or five whorls from the aperture.ﬁvv.
This fold development is unusual, if not unique,.in Nerineid gastropods

and is the most distinctive feature of this genus.

Zenoplocus microplicatus sp. nov. Plates 2.A and Z.E

Name micro plicatus = small fold.

DescrlEtlon

Slender, elongate Nernneld gastropod with a spiral angle of 3 - 4
degrees.  No complete specimens are known and therefore details of

aperture’and apex are not at present available.’ Maximum observed length
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7.5 cms. Whorls high In relation to their width (mean whorl width/height
ratio - 1.34; range 1.00 - 1.59; N =16). The usual ontogenetic change
in whor] shape found in Nerineids is also found in this species, the
early whorls (up to 20) being slightly concave, gradually becoming
slightl& convex in more mature specimens. The whorl sides are ornamented
with fine subequal spiral lirae (usually eight). Theisuture is slightly
. elevate§ on a carina formed by the angular adapertural periphery of the
upper whorl and the narrow adapical juxtasutural ramp (the selenizone)

of the lower whorl. The flat juxtasutural ramp forming the selenizone

is clearly visible in longitudinal sections (Plate 2.B). The whorls do
not overlap. The basal wall of the whorls (and therefore the base of

the shell) is markedly concave and is clearly separated from the labral

wall by an angular periphery.

Longitudinal sections reveal the presence of a single, small, rather
angular, medianr“1abrél fold. A distinctive feature of this species,is
the absence of this fold In the lower four or five whorls (Plate 2.8).
|n’ofher fold-bearing Nerineid species, only;the last 1-1% whorls lack
folds. The croés-se;tlonal shape of the body-chamber is also dlstinctlQe.
The columellar and ’]aBral walls are almost parallel. The labrél wall
is sharply differentlafed from both the parietal and basal walls. The
parietal wall-Is convex and the basal wall Is concave and both merge

asymptoticaﬂy‘with the columellar wall.

~.

Discussion
M g . . . . I S E L bt .o
The median fold and juxtasutural selenizone clearly suggest that

this Specfes belongs to the Nerineacea.

In the past, it has been variously named: = Aphanoptyxis cf,

langrunensis (HIC k566 ; Institute of Geological Sciences Museum,
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Ivimey=-Cook = Butler Collection); Aphanoptyxis ardleyensis (CV 398,

Institute of Geologlcal Sciences Museunm, Cave Collection) Nerinella
striata (Zn 3837 9, Instltute of Geologlcal Scuences Museum, Mellvllle
Collection) and Nerinea (GG 5538 Instltute of Geologlcal Sciences
Museum, Donovan Collectlon) It was almost certainly recorded as
Nerinea from Bed 5 in Woodchester Park Farm Quarry by Channon (1950,

p. 259)'and as 7Bactroptyxis from the same locality in Cox and Arkell

(1948-50, vp.'S) Dr. H. S. Torrens (Keele Unlverslty) kindly donated
specimens collected in situ from Bed 5 of Channon s descrlptlon here

at WOodchester Park Farm Quarry where elongate Nerlnelds occur in some- |
what sparsely dlstrlbuted 'shelly lenses. Upon sectioning they proved
to be the present species and are at present temporarily housed in the

~personal collection of the author (Registration Number WPF5/1 - WPF5/14),

The presence of a single labral ~fold in this species clearly

lndlcates that it cannot be a species of Aphanoptyxis (no folds),

Nerinea (three folds), Nerinella (three folds) or Bactroptyxis (multlple
emr————— T —— .

folds), lIndeed, as far as the present author is aware, the only supra-
speclflc Nerlneld taxonomlc category possesssng this extremely unusual
fold conflguratlon (0010), ls the monotyplc Bajoclan (Murchlsonae Zone,

BradfordenSlS subzone) subgenus Nerlnella (Nallsworthaa) from the

Cotswolds of England. The type, and only, specles ls N. (N, ) ycettl
(Cossmann, 1901) = Chemnitzia gracilis Lycett 1853 non ~Zekell 1852

(the Holotype, G.S.M. 8083, is from the Oolite Marl horizon at Nallsworth
Hill - see also Cox, 1954, p. 94). However, the broadly convex, rounded

perlphery, robust fold~ normal (as distinct from delayed) fold

deve]opment, comblned wath an external appearance resembllng Pseudomelanla,

clearly lndlcates that the Bathonlan specues now under dlscusslon cannot
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be placed in this subgenus.

The morphology of Zenoglocus gen. nov, clearly suggests that lt is
related to the genus Aptyxiella Flscher 1885, from which it ls separated

by‘the presence of a single labral fold.

Occurrences

All specimens unless otherwise stated are those of the Institute

of Geological Sciences Museum. '

The known maternal of Zenoplocus mlcropllcatus geh; nov et spl nov

examlned by the present author ls as follows.

a) HiC 4566 (2 speclmens) from a quarry 500 yards S 80° W of‘
St. Margarets Church, Yatton Keynell and 1 mile 300 yards N 50° W of

Sparrow Farm, Chippenham Without, Wiltshire (G.R. = ST 862763) See

plate 2.A.

b) GG 5538 from an old quarry in angle of Hall Lane and AL6, 1 mile

south-east of Horton, Gloucestershire. See plate 2.B

¢) CV 100, 400 yards north-west of Grickstone Farm (G.R. - ST 775833)
Specimens have also been reported from several other localities in the
immediate vicinity (pers. comm. - H. S. Torrens). See plate 2.8.

d) CV 397 and CV 398, Brash, 330 yards north-west of Grlchstohe harﬁ
and 1470 yards south-east of Horton Rectory Farm, Horton, Gloucestershlre

(G.R. = ST 775833).

e) Borehole materlal.
1) 52 3183 and B3 B188a. Dr. I. E. Penn (pers. comn., April, 1971)

states that these specimens came out of the Shipton Moyne borehole fro
‘ m
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the 'Passage Beds' at 151 feet (Ba 3183) and 152 feet 6 inches:(Ba 3188a)
from the surface. It was implied that the borehole was the Shipton
Moyne No. 3, described by Richardson (1919), although the sequence in
this borehole was apparently very similar to that encountered in the
earlier Shipton Moyne boreholes described by Richardson (1915) - see
also Richardson (1919, p. 151 and p. 155).

‘ ii) Ba L51a is a specimen of Z. microplicatus from the Tetbury

borehole at a depth of 168 feet below the surface. From the same bore-
hole a specumen of F wttchelll (Ba h05) was obtained from a depth of
80 feet below the surface. lt is not at the present tlme certaln as N
to whether thlS Tetbury borehole is the one descrlbed by Pringle (1929),

known as the Tetbury No L borehole from whlch Nerlnella gracllls

(Lycett) 7= Z. mlcropllcatus was recorded (Prlngle, _E cit., p. 187),

or the Tetbury Waterworks borehole described earlier by Rlchardson (1915)

The stratlgraphlc lmpllcatlons of these occurrences are dlscussed later.

£) In 3837-9 from a natural scar, 2/3rds mile north north-west of
Kingscote Church and‘approxlmately 300 yards west of Binley Farm,
Gloucestershlre. ) | | o o -

g) WPF5/1 - WPF5/14 (personal collection of the author) from Woodchester
park Farm Quarry (G.R. -'SO 811011), Bed 5 of Channon (1950).. Channon
QﬂZ-.ElE') recorded Nerinea sp. from this bed but the material has not

Yet been located.:

Probable records of thls new genus and specles Include the follownng,

.1) Nerlnea (Nerlnella) cf. pseudocyllndruca from Tolldown by

Rlchardson (1935, PP. 281 2) but the locatlon of thls naterial is

currently unknown.
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2) Ptygmatis sp. nov. from a shallow excavation for a pylon
(No. W.66), north of north-east corner of Middle Hill Wood and north
of footpath from Hartley Cottages toHartley Bottom. The horizon was

given as the Sevenhampton Rhynchonella Bed by Channon (1946, pp. 119-

120).

Stratigraphiczdistribution

The occurrence of Zenoplocus mlcropilcatus gen. nov. et sp. nov.

at Woodchester Park Farm Quarry is of some |mportance. lt is the most
northerly Iocaiity where thls genus is so far known to occur, Further-
more, the bed ln thCh it was found (Bed 5 of Channon, 1950) can be
dated (MorriS| zone =~ M|ddle Bathonian) and has yielded severai fine

specnmens of Morrusrceras morr|si (see Torrens, 1969, P. 70 and Torrens,

1970 for synonymy) ThIS is the only locality where the occurrence of

z. mlcropilcatus can be unequivocaiiy and accurately dated. Some

specimens:contain remnants of the original duct systems in what was the
digestiye‘giand/gonad of the gastropod (see Chapter 5).
Theprecnsezonai age of aii other occurrencee noted aboveimust at
thle stage be regarded asﬁlndeterminate.’ Some specimens, e. g. Zn 3837-
3829 (f above) are recorded as coming from the Cross Hands Rock whereas
others, e. g CV 100, CV 397-98 (c and d above) are recorded from the
Tresham Rock These iatter specimens from around Grickstone Farm are
from an area containing pre-Trla551c faulting aithough some of the fauits
may be much younger. This together with the poor exposure suggests that
any formational boundaries proposed in this region are conjectural.
Furthermore, whilst the lithologies of the specimens are comparable with
those of the Tresham Rock (U. Retrocostatum zone), they are also com-

parable with the stratigraphically lower Doddington Ash Rock (U. Morrisi

zone) .
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The borehole specimens also present difficulties. Specimens
Ba 3183 and Ba 3188a.would be from the Great Oolite/'Passage Beds'
junction in the borehole section given by Richardson (1919, p. 158) and
with the Acuminata Beds occurring approximately 120 feet lower down the
borehole, this suggests a Retrocostatum zone age. Specimen Ba 415a
indicates a similar horizon near the top of'the 'Passage Beds' if it

came from the Tetbury No. 4 borehole. However, if this specimen: came

from the Tetbury Waterworks borehole described by Richardson (1915),
this depth below the surface would be at the base of the 'Passage Beds'
and approximately equivalent to the Morrisi zone because this borehole
started some 50 feet lower in the Forest Marble succession. The occur-
rence of F. witchelli (Ba 405) 80 feet below the surface is more con-
sistent with the latter interpretation, based upon known distribution

of F. witchelli in the White Limestone.

in the section at Tolldown, the absence of L. acuminata and
M. echinata suggests that Richardson (1936) misidentified the Inferior

oolite horizon. The presence of Terebratula and Rhynchonella in this

section (Richardson, op. cit., p. 282) is suggestive of the Ornithella

Beds and the record of Nerinea (Nerinella) cf. pseudocylindrica would

be of basal Retrocostatum zone age. It is noticeable'that the 1itho-
logical description of the lowest bed in the Tolldown section recalls

that of the Doddington Ash Rock (U. Morrisi zone - see Torrens, 1968).

Cléarly more research will be necessary in order to establish the
age range of this species more accurately. At present the little

evidence available suggests that Z. microplicatus occurs within and

‘just above the M. morrisi zone.
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The best preserved material of Z, microplicatus at present known
to the author is figured in plates 2.A and 2.B. It is unfortunate that
the exact stratigraphic horizons from which these specimens came are
as yet unknown. Consequently since

a) taxonomic descriptions in unpublished theses have no official
validity and |

b) Recommendation 73C (10) of the International Code of
Zoological Nomenclature states that the holotype of a new species
should have its geological age and stratigraphical position stated,
if possible, in metres abové or below a well-established plane,

" no holotype of Zenoplocus microplicatus has yet been designated,

When better preserved material of Z. microplicatus from known strati-

graphic horizons become available or when the stratigraphy of the
localities noted above is more clearly and unequivocally established

then a holotype will be designated.



Zenoplocus microp licatus gen. et sp. nov.

HIC J+566 Institute of Geological Sciences Museum

The scales used in all plates are in mm.

Plate 2.A.






Zenoplocus microp licatus gen. et sp. nov.

GG 5538 Cv 100

Institute of Geological Sciences Museum

same scale for both photographs

CV 100 is a median axial section coated with a glycerine film to enhance

contrast.

Pl ate 2.B.
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Genus APHANOPTYXIS Cossmann, 1896.

Type-species Aphanoptyxis langrunensis (d'Orbigny)

Bathonian - France.

Discuss ion

Although this genus is stratigraphically widely distributed, its
known geographical distribution 1is rather restricted (mainly to England,
France and Germany). It ranges with certainty from the Lower Bathonian

to the Upper Volgian.

However, according to Pchelintsev (1965, p. 52), Aptyxiella
subconica Hudleston (Hudleston, 1887-1896, p. 191-2, pi. XII, figs.
10 and 11) should be placed in the genus Aphanoptyxis and Hudleston
when describing the species remarked (op. cit., p. 192), "one would
suspect its relationship to Cerithium defrancii Deslongchamps".

lanqrunensis). This would therefore increase the stratigraphic
range of the genus Aphanoptyxi s and its first occurrence would then be
in the Parkinsoni zone (Upper Bajocian) of the Cotswolds. When
Cossmann referred to A. subconica, he stated (1898, p. 174) "ce n'est
pas un Aptyxiella"™ and questionably assigned the species to Aphanoptyxis
a situation reiterated by Dietrich (1925, p. 27). Cox (M.S. notes,
ca. 1960) placed subconica in Aptyxiella and gives the stratigraphic
range of Aphanoptyxis as Bathonian to Portlandian. One should note that
Hudleston in his description of A. subconica states (op. cit., p. 191)
"the available specimens are much worn" but nevertheless, the very flat
base and acicular form of the specimens figured by Hudleston suggest to
the present author that this species is more likely to belong to

Aptyxiella; although confirmation is needed.
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Recently, Fischer (1969, p. 181) has placed the genus Endiaplocus
(Cossmann, 1896, p. 45-~6) in Aphanoptyxis, considering that both
genera possessed an umbilicus. In the original diagnosis of
Aphanoptyxi s, Cossmann (1896, p. 35) clearly states "dont la perforation
ombilicale est entiérement recouverte par le bord columellaire.l This
statement implies that the umbilicus is secondarily closed by the coiling
of the columeliar edge of the apertural canal. However, the examination
of many median sections of various Aphanoptyxis spp. by the present
author has failed to reveal an umbilicus which was open at any stage in
the animals growth. Clearly the growth of siphonostomatous genera
with small whorl expansion rates, such as Aphanoptyxis, results in a
solid columella. Certain Recent Naticid genera such as Polinices and
Lunatia exhibit a secondarily closed umbilicus. Since Cossmann (op.
cit.) no subsequent author (apart from Fischer, 0of£. clt.) has suggested
that Aphanoptyxis was phaneromphalous and the present author therefore
sees no valid reason for uniting the non-umbilicate Aphanoptyxis with

the umbilicate Endiaplocus.

The following non-Bathonian forms are considered by the present

author to be valid species of Aphanoptyxis (see Dietrich, 1925, p. 67).

a) A. variabilis Favre
Horizon Volgian (Upper Purbeck - Marine facies)

Locality Petit Saléve and Grand Saléve.

b) A. atalanta (d'Orbigny)
Horizon Kimmeridgian

Locality Ahlem (Hannover).
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c) A. polyspira. (Quenstedt)

Horizon Rauracean - Upper Oxfordian

Region _ wWirttemberg (Germany).

d) A. substriata (d'0rbigny)

Horizon Astartian - Rauracean = Upper Oxfordian

Locality St. Mihiel (Meuse) also Sulejow (Poland) (see Barczyk,,“"l

1961).

The acme of Aphanoptyxis seems to have been in the Bathonian’stégé of

England and France where four valid species have already been described

(A. eulimoides, bladonensis, ardleyensis and langrunensis and a further

two new species are described below (A. excavata and ¢omEressa).

BZ/I Aphanoptyxis eulimoides (Lycett 1863). Plate 2.C.
Synonymy see Cox and Arkell, 1948-50, p. 79..
Holotype Arkell, 1931, pl. 50, fig. 16; Oxford University Museum,

Specimen Number J. 845.

Discussion
biscuss o,

As noted by Arkell Qﬂl’ cit., p. 619) this species Is easily

distinguished from A. bladonensis and other Aphanoptyxis spp. by Its

more swollen, rounded base and the lack of any spiral ornament. The
foundéd whorl base produces a markedly concave parietal region in the
succeeding whorl (see plate 2.C), thus giving a distinctive cross-

sectional shape to the body chamber.
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The species is somewhat variable in its morphology and although
Arkell (op. cit., p. 619) describes the whorls as being flat;‘ in many
specimens the whorls are in fact noticeably concave. The relative
development of the two carinas bordering the suture also varies con-
siderably. More frequently the lower, adapertural carina (which in
Nerineids carries the selenizone) projects beyond the upper carina but

occasionally the reverse is true; less commonly the sutures are:

impressed.

A large collection of A. eulimoides from the Sharps Hill Beds
(Bed ba) of Snowshill Hill, Glos. was made by the present author (for
details of section, see Barker and Torrens, in Torrens, 1969) but apart
from the measurement of the apical angle, they proved unsuitable for
biometric analysis, because of abrasion. However,ia nuﬁber of spegimens
from the Charlbury railway cutting in the J. Parker collection at‘the
Oxford University Museum (Registration Numbers J 23536, J 23538-&6; ‘
J 25542-3) together with the holotype (J 845) and the parétypes (J é#g‘
and J 846) were reasonably well presérvedvand were instead measured for

whorl width-height values. The results are shown below.

Apical angle Oxford University Museum specimens + Snowshill Hill

specimens.

18.5°

Mean
~ gtandard Deviation - 2.4°

14.0%-25.0°

Observed Range

N . '58
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‘Whorl-width-height ratios Oxford University Museum specimens%only.
" Mean - 2,09
-Standard Deviation - 0.20;

1,75-2.62

' Observed Range

N - 43

Reduced Major Axis Y = MX + C

Height - 0.424 Width + 1.207

Correlation Coefficient - 0.979

The results are graphically summarised in Fig. 2.1,

Distribution

. Apart from those localities given by Arkell (op. git., p. 619)

and Cox and Arkell (op. cit., p. 79), this species has also been found’
by the present author in the Sharps Hill Formation above the Chipping
~Norton Formation in the Ditchley Road Quarry, Charlbury (G.R, = SP 365198‘e
i- see McKerrow and Kennedy, 1973, P. 12-13). The associated suite of
gfossils at this locality was ::::i-iiy identical to that given by

Barker and Torrens (op. cit.) for the Snowshill Hill section.

It therefore seems that A. eulimoides was restricted in its dls-

ftrlbutlon to the Sharps Hill Beds and the Sevenhampton Rhynchonella bed,

:no spectmens hav1ng been reported from other horizons (as already noted
fby Cox and Arkell, ‘_p. cit., p. 79, Mlnchinhampton specimens in the
Br.t|sh Museum are of unrecorded history and doubt ful authenticity)
‘The range of this specues (Upper Zugzag zone to Lower Progracllis zone)
was sufflciently restrlcted for Arkell (1947, p. 34) to suggest its use

as a local sub-zonal Index species in Oxfordshire,
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Variation in apical angle and whorl
W1dth/he1ght ratio. ; .

mean ap1ca1 ang]e and mean w/h rat1o

- Relative growth lines (Reduced Major Axes)

. T
B e]11pse describes + 1 standard dev1at1on about
284  the mean : : S
27 - A bladonensis 90
| s | e
264 < 804
o 254 E 704
E? | A b]adonens1s
= 445 %; 59' » : cc 969, n =143
o 23 S s0] \
(o2} .
S -
22 _32' 40 4
s = \ |
o 21 - 304 A. eulimoides'
' : 4 : cc = .979, n = 43
20 ] : :
201 .
' _\\'A. eulimoides
19 | T 10 -
]8 T T 1 T 1 1 U R L4 | § 1 4 L T ] L4 T 1 ] b -l {
1.8 . 2.0 2.2 2.4 10 30 50 . 70 90 110 130
whorl w/h ratio ' ’ whorl width =mm x 4
Fig. 2.1. The morphological variation and growth of A. bladonensis ahd‘ﬁ. ed]imoides. |
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B2ﬁz_ﬁ. bladonensis Arkell, 1931. Plates 2.D and 2.E.
Synonymy = See Cox and Arkell, 1948-50, p. 79.

Cerithium roissii Morris and Lycett, 1851, p. 32, pl. VII, figs. 14,

1ha (non d'Archiac).

Nerinaea eudesii’ Odling, 1913, pp. 489, 497 (non Morris and Lycett).

Nerinea eudesii Pringle, 1926, pp. 18, 23 (non Morris and Lycett).

Aphanoptyxis bladonensis 'Arkell; 1931, p. 618, pl. 50; figs. 8-14,

Aphanoptyxis bladonensis Arkell, 1947, p. 43, fig. 5, no. 3.

Aphanopfyxis bladonensis Cox and Arkell, 1948-50, p. 79.

Endiaplocus roissyl Cox and Arkell, 1948-50, p. 80 (non d'Archiac).

Holotype Arkell, 1331, pl. 50, fig. 11; Oxford University Museum,

Specimen Number J. 840. "

Discussion

_ The material used by Arkell (1931) to.describe this species came
from the Orchard Quarry in Bladon, near Woodstock, Oxfordshire (G.R. -
SP 449151).  Arkell (1933, p. 177) noted that the Orchard Quarry was
- "3 very Sma]l opening;Jlong abandoned" but, with a little excavation
the present author has obtained topotype ma;erial (albeit indifferently

preserved) from this much overgrown section.

This species shows a considerable amount of morphological variation,
particularly:in the amount of‘WBorl concavity and the development of the
sutural carina. Arkell (1931, p. 618) was evidently aware of this
variation (comparing»the variability of A. bladonensis with that
descrfbedAfor_E. bathonica by Cossmann, 1885, p. 184-5)>and Pletes 2D
aﬁerE'illustrete some of the variation amongst‘Arkell'eityee ﬁetef!al
now houeed in the Oxford Universiey Museum. In general, the preservaeion

of A. bladonensis is Inadequate for detailed biometrical study as almost
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invariably the occurrence of this speclies is.accompanied by extreme -
micritisation which affects both specimens and matrix. . Furthermore
the transformation of the original aragonite shell into calcite. .
frequently entails the loss of finer morphological details. However,
the large numbers of = A. bladonensis which Arkell collected from the
Orchard Quarry at Bladon are somewhat better preserved than is usual

and were therefore measured. The results are shown below.

Apicél angle Oxford Unlversity Museum.

Type spéélmens of Arkell (1931).

Mean - 2h0°
Standérd’Deviatfoﬁ -;H 2.§° ?
Ossé;ved Régge’ g f  jé.o° -‘32;d°v
v -

whorl width-height ratfos -

Mean CoTe = 2,06
Standard Deviation - '0.26
Observed Range - 1.33 - 2.80
Noooa o= 276

Reducéd Méjbk Axis, Y = MX + C

Height it i S = 0,481 Width + 0.1092
Corre)ation Coefficient. - 0.969

These results are graphically summarised in Fig., 2.1, :

in the opinion of the present author a number of speéimens from

Minchinhampton (Lycett.collection) Identified as Endiaplocus'roiﬁsyi

are Incorrectly named. The best preserved specimen is that figured by
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Morris and Lycett (1851, pl. Vll, figs. 14, 14a) and is now housed in

the Geological Sdrvey Museum (Registration number G.S.M. 8213). The
absence of an umbilicus in these specimens (apart ;rom G.S.M. 84356 which
s probably a worn specimen of F. witchelli) clearly indicates that they
do not belong to the genus Endiaplocus. Cossmann (1898, p. 164) evidently
agreed and stated - '"Je ne suis pas tr&s slir que la coquille de -
Minchinhampton soit bien E. Roissyi: 1la figure de 1'ouvrage de Morris

and Lycett n'indique pas d'ombilic, la forme et 1'ornamentation des tours
parassent différents', whilst Hudleston andVWilson (1892, p. 72) also had
doubts about asslgning the name roissyi -to these specimens. 'As mentioned
above, amongst the specimens from Minchinhampton identified as E. roissyl,
G.S.M. 84356 is probably F. witchelli and another specimen, G.S.M. 84355
can probably be assigned to M. altararis, although exact conflrmatlon
cannot be made wnthout sectlonlng. When compared wlth the type speclmens
of A. bladonen5|s and Topotype materlal collected by the present author,
the remalnlng speclmens, G.S.M. 8213 (flgured by Morris and Lycett, op.
clt., pl. ViI, flg. lh lka), G.S. M. 84354 and GSa 4541, appear to be
rather large, very worn A. Elﬁﬂgﬂsﬂili' G.S. M 82l3 is shown in Plate

2 E and can be compared wlth the type speclmens of A. bladonensis shown

in P]ate Z.D-

‘Furthermore, three undoubted specimens of'ﬂ. bladonensis (British
Museum, Natural History, Collective Reglistration Number G 10592) from -
Great Rollright (see Fig. 1.21) a . locality where A. bladonensis ia

abundant (Arkell, 1947, pp. 62-64) were also mis-identified as Cerjthium -

rolssyi.
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Distribution

The stratigraphic and geographic distribution of A. bladonensis
is discussed in Chapter 1 (see especially Figs. 1.22 and 1.38). As
far as the present author is aware, A. bladonensis is confined to the
Bladonensis Bed and as such forms a valuable marker horizon at thé top
of the White Limestone (M. Jurassic, U. Bathonian). The identification
of this species from the Minchinhampton locality is interesting in that
thelr occdrrence probably represents a few drifted examples from the
quieter subtidal carbonate substrates to the east. An extreme isolated
occurrence of A. bladonensis, together with a Bivalve fauna typlcal of

the Bladonensis Bed, has been reported from Farleigh, Somerset by

Arkell (1931, pp. 603-4).

The present author considers that the A. bladonensis bed probably
represents the top of the Retrocostatum zone (M. Jurassic, U. Bathonian

- see Torrens, 1969, p. 66 and Chapter 1).

Aphanoptyxis ardleyensis Arkell 1931, Plates 2.F and 2.G‘

Synonymy - see Cox and Arkell, 1948-50, pp. 78-80.

Type-material -

The .following type-material was designated by Arkell (1931, p. 626).
a) Two syntypes (0.U.M. = J 828 and J 829)
Ardleyensis Bed, Ardley-Fritwell railway cutting, M. Odling coilect!ont
b) Paratype, Topotype (0.u.M. - J 830) - -
Ardleyensis Bed, Ardley-Fritwell ral]way cuttlng, M. Odllng collection.
c) Paratype (0 u. M - J 885) | |

Ardleyensas Bed Kirtllngton Cement WOrks, Arkell collectlon.
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The rules of the International Code of Zoological Nomenclature -
clearly indicate that the type-series of a species should consist of
either a series of syntypes (Article 73c) or, more preferably, é holo-
type and several paratypes (Article 73a, Recommendation 73a and 73d).
Clearly Arkell has failed to satisfy these requirements with respect
to the type series of A. ardleyensis. However, since Arkell clearl*
designated two paratypes, it is reasonable to suppose that he regarded
one of the two syntypes (J 828 and J 829) as a holotype. Therefore,
under the provision of Article 74a, the present author proposes that

one of Arkell's syntypes of A. ardleyensus - J 829 should be designated

the lectotype and that all remaining specimens in the type-series

(J 828, J 830 and J 885) should be regarded as paratypes.

Discussion -

This small, rather elegent Nerineid gastropod is noticeably more
tangular''than A. eullhoides or A. bladenensis; the sutural carinae
being sharper and well defined. ' The figured syntypes of Arkell (1931)
possess flat whorls (see plate 2.F) but as noted by Arkell (op. cit.,
p. 619), '"The carinae.... vary greatly amongst associated individuals'.
This usually results in concave whorls where the sutural carinae are
prominent and convex whorls where the sutures are impressed (see plate
2.G). The baee of the shell Is smooth, without ornamentation other
than growth striae and’notlceably flatter than the bases of A. eulimoides -
or A. bladonensis.

The tYpe-specfﬁehs‘df.ﬂﬁ ardleieneieV(seeyefeVIouely):clearly
represent a very small sample of the species. Therefere, a sample of

A. ardleyensis was taken from Ardley Fields Quarry (G.R. - sp 543263),
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bed 41 in Fig. 1.18, Upper Ardley Beds, Retrocostatum zone between 1

and 2.5 km. from the type local ity of A. ardleyensis which is the

adjacent, now overgrown Ardley-Fritwell railway cutting (0d1ing, 1913,

pp. 585-589; Arkell, thhardson and Pringle, 1933, Pp- 340 3&3)

Detalls of the Ardley Flelds Sectlon are glven in Chapter 1.

Measure-

ments of the type specumens of A ardleyensf and those collected from

Ardley Flelds Quarry were analysed and the results shown below.

Apical Angle -

* Oxford University Museum

Type Specimens

Mean. .~ < B 12,8
Standard Deviation Lo 20k
Observed Range o 1],0 - 15.5

Whorl wudth he|ght ratlo

Mean J - o . " 1.65’
Standard Deviation S d AMQ.ISV
Observed Range LB 2.09
N ' | H.‘V» - th |

Reduced Malor Ax1$ - Isometry Y = MX + C

Helght = M WIdth +C
Mt = 0.6 - 0.056

carrelation Coefficient 0.976

Ardley Fields Quarry
A. ardleyensls bed No. b1

16.3
1.5

11‘.0’- 18-5

14

1.91
 0.'11

1.69 - 2,15

Mt =

58

0.52w + 0.133
0.984

These results are graphically sumarised in Figs. 3.5 and 3.10
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The differences between the two groups of A. ardleyensis are
statistically significant and their interpretation Is discussed In

Chapter 3.

VC]early more research‘andrlarger Qémplés.are needed from both
the Upper and Lower Ardleyensis Bed in order to establish whether
Eiologically as wel ] as statistically significant differences‘exist
befweeh'thé spe;fmens'frdm fhese tko horizons.‘ The present author

cdnsfders that the Upper Ardleyensis bed and adjacent Lower Ardley-

‘enSIs bed contaln a single Species Aphanoptyxis ardleyensis. The
taxonomlc Impllcatlons are that A. ardleyensis must have been sufficiently
variable ln lts morphology to lnclude‘specimens,with apical angles, as

large as 18.5o and whorl width-height ra;ios as large as 2.15.

'Other'pprlationé‘of Aphanoptyxis sp. occur within the White

Limestone and show some morphological overlap with A. ardleyensis
(see Fig. 3.10). 3However’?esides being statistically separable from
A. ardlexensis,>these‘populations were stratigraphically separated from

A. ardleyensis. Bearing In mind that these other Aphanoptyxis populations

(particularly Eton College, bed 14, Worsham, bed 8 and North Leigh, bed
17{ see Chapter_l).also form a stratlgraphically usefuf marker horizon
in the Whjte‘Limestone,wthe present author considers that they should be

regarded as a separate species.

Distribution

A, ardlézensis:has been used as a sub-zonal index species
(Bathonian, White Limestone*- Retrocostatum zone)iﬁy‘varloué authors,
pérticular\Y‘Arkell'(1931 and 1947). The geographic distribution of °

this specles is shown In Fig. 1.30 and the stratigraphic distribution is
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shown in Fig. 1.22. The restricted stratigraphic range led Arkell
.(19h7’ p. Az)ﬁ;o:define the top of the Ardley Beds by means of the
A.rardlexensis bed. In the present work, the top of the Ardley Beds

is taken as the top of the Upper A. ardleyensis bed as Arkell ( it.)

did not distinguish a Lower and Upper A. ardleyensis bed.

Aphanopfykis langrunensis (d'Orbigny 1850) Plate 2.H

Synonymy - see’Fischer, 1969, p. 181.

Discussion
——————————

Apart from those species given above, the only other recorded

species. of Aphanoptyxls from British Bathonian strata ls the common,

French species A. langrunensis.- In France it is found in the Middle

Bathohian of Eparcy; Bueilly and Martigny(énd leWer Upper Bathonian of
Rumigny and Langrune (Cossmann, 1885, p. 217, 1898, b; 87; Fischer,

op. cit it., p. 181).

rd

_The occurrence of this species in Britain is based upon five
speclmens ln the Hudleston col]ectlon one of which was flgured by Blake
(1905, pl. XVII, flg 19, p. 74). These specimens were also consldered

to be dlstinct from other. White Limestone species of Aphanoptyxis by

Cox and Arkell. (1948 50, p. 80). who,,based on published descriptlons and

| flgures of various French specimens, named tham A. langrunensls. Accord-

ingrtoﬁslake,(QEtJELE'? p. 74) FheyBrrtish specimens came from the
Cornbrash or underlying beds inlthe wqodstock rai lway cuftlng near
shipton-on-Cherwell. The Woodstock section fermerly exposed almost the
whole thickness of the White Limestone and was flrst described by

WOodwardr(189h;‘p} 320) with subsequent minor revision by Arkell (1947,

p. 55). Only thelﬂ. Elggggggilg{bed at the top of the White Limestone
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can be positively identified from the published d;scriptions of the now
overgrown cutting. The nearest section at present visible is the Oxford
Portland Cement Company's quarry at Bunkers Hill (see Fig. 1.15) 1.5 km.
(1 mile) east north-east of the Woodstock cutting. The Bunkers Hill

section shows the lowest of the Aphanoptyxis horizons In the Ardley Beds

but not the higHest (the A. ardleyensis bed). The A. ardleyensis may be
obscured by quarry talus but the present author is of‘the opinion that
it is not present in this section. It is therefore.possible that ;he
Hudleston : spgciﬁéng idéhtified by Céx and Arkell (22' cit.) asl B

A. langfunensis may have come from the same horizon as the Aphanoptyxis

sp.‘ét the base of the Ardley_Beds in the nearby Bunkers Hi1l section.

pr. J. C. Fischer (Muséum National d'Histoire Naturelle, Paris)

kindly made available four specimens of A. langrunensis from the Georges
Le Mesle collection from the Bathonian oftHydreduent (Pas de Calais).
These were photographed (see plate 2.H), measured and the results plotted
on Fig. 3.10. In general, the Le Mesle specimens and the published

descriptions and figures of A. langrunensis compare well with the

morphology of Aphanoptyxis sp. at the base of the Ardley Beds. All

possess fine spiral ornament on the shell base (see crennulate junction
of the whorls in Plate 2.H), a feature not found in A. ardleyensis. The
higher whorl width/height ratios of the Le Mesle specimens fs not"-
statistically éignfflcant (P > 0.05) and is probably only a reflection

of the very small sample size (four specimens).

However, differences appear to exist In the form of the base of the

shell. The figures of A. langrunensis in Eudes-Deslongchamps (1842, pl.

viil, figs. 35 and 36), d'Orbigny (1851, pl. 238, fig. 8) and Cossmann

(1885, pl. 1, figs. 1-6 and pl. Xl} fig. 7) together with the Le Mesle
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specimens all possess an angular, more acute whorl periphery passing into a
base which is less convex adjacent to the periphery i.e. the base is

flatter, than in the British specimens of Aphanoptyxis from the base of

the Ardley Beds. Evidently some variation exists in the French species

in that the photograph of.é; langrunensis in Cossmann (1896, p].'jj; fig.

6 and also 1898, pl. Vi, fig. 17) shows a base with the slightly more

rounded form typical of the British Aphanoptyxis sp.

- The taxonomic implications of these differences cannot be fully
assessed until it is established whether the flatter base is a widespread
feature in the French species or not. ‘Furthermore, the stratigraphic

distribution of A. langrunensis in the French Bathonian Is very poorly

understood. Flscher (1969) has recently revised the fauna of the.
éa?ﬁonién strata south-west of the Ardennes plafform. The géolog{cai
situatfon In this region is comparable to that of the White Limestone
-a&jé;;ﬁffts the London platform. Arkell (1956, p. 61, de#criﬁéd the
,French)strata;iq‘this‘region as be?ﬁg typical White Limestone and they
Qére‘alsp namgq'lcalcaire,b]ancst‘byvd'ArChlac (1843), Piette (1855) and
éoﬁte (1941). Unfortunately, although many of the fossil species are
common to both countries, the stratigraphy of the French 'White Limestone’
and disfribution;of the fossils within it have not been asvextehSEVely
studied as thelr British counterparts. The present author hopes to

rectify this situation in the future. Until then, the Aphanoptyxis at

the base of the‘Ardfey Beds is provisionally identified as Aphaﬁopgyxisv

'cf;'langfuhehsis.

~ The morphologi;al yariability qf threg samples of Aphanoptyxis cf.

langrunensis from the base of the Ardley Beds (White Limestone) are shown

in Fig.BJOand discussed in Chapter 3.
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Distribution

Bathonian, White Limestone, near the base of the Ardley Beds
(i.e. the basal Retrocostatum zone) at Eton College, bed 14; Worsham,
bed 8; . North Leigh, bed 17 and Bunkers Hill, bed 11(see Chapter 1
for details of sections and locations). The stratigraphic distribution
of this species is sufffciently restrlcted for it to be used as a |
reliable sub-zonal gastropod index species comparable with A. ardleyensis
and A bladonensis although the geographic dlstributlon in Britain is not

as extensive when compared wnth ‘the latter two specnes.

Aphanoptyxis excavata sp. nov. Plates:é | and 2.J.

olotxp Oxford Unlversity Museum Registratlon Number J 29500 Plate 2.1.
aratxges Oxford University Museum Registratuon ‘Numbers J 29501 J 29523
Plates 2.1 and 2 J. a o

Type-Locallgx_ Sturt Farm Quarry (G R. SP 271109) Bed 5 (the A ‘excavata

bed) at the top of the Excavata BedS' Upper part of the MorrISt zone,
white L|mestone (Bathonlan) England (see Chapter 1; fig.'l.lo for

detalls of sectlon) ’ Extremely abundant.

Description

Nerineid gastropod with a moderately large spiral angle. Whorls
relatively wide and concave; . maximum concavity being slightly adapertural
elative to the centre of the whor}. Suture on prominent raised carinae,
of which the adaplcal carina (i e. the Juxtasutural selenizone) is usually
more promlnent wuder and bears crescentic lunulae " 0ccasnonally the
whorls are ornamented wsth three or four splral l(rae but more usua\ly

the whorls are not ornamented Growth lirae are frequently visuble.

periphery angular and carinate, frequently beaded when the growth lirae
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are well developed. Base convex and ornamented with between six and
eight prominent spiral cords, also beaded when traversed by prominent
growth-lines. Aperture quadrate with columellar-parietal junction
rounded. The siphonal canal is short and the juxtasutural slit is
deep (approxlmately one sixth of a whorl). Small amounts of inductura

are present on the columellar llp of the aperture.

Discussion
AL LR

Aphanoptyxis excavata sp. nov. has the largest mean apical angle

(24. 80) of all known specues of Aphanoptyxis. It is a moderately sized

gastropod maxlmum observed axlal length 38 mm and has a rather squat,
wide-based appearance. The whorls are noticeably rather low and wide
and the mean whorl width-height (2.29) is greater than in any other

British Aphanoptyxus spec:es. Furthermore the presence of spiral cords

on the base, much smaller slze and angulated periphery readily serve to
distinguish thls SpeCIeS from A. bladonensis with which there Is some -
morphologlcal overlap with respect to the apical angle and whorl width/
height ratio (see Chapter 3); .The species is rather variable in
morphology depending largely upon the development of the sutural carlnae.
When the sutures. are promlnent, the whorls are markedly concave (see
plate 2.J. for extreme examp]e) more rarely, the sutures, and hence the

whorls, are flat (see plate 2.J).

The whorl sides are usually unornamented apart from growth llraa.
A few specimens show three or four faint spiral lirae, usually beaded,
with the second adapertural lira (approximately one thlrd of the whorl

height from the adapertural carina) being slightly more prominent.
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‘-Variation in the strength of the growth lirae also affects other
aspects of the shell morphology. ' The sutural carinae, carinate periphery
and spiral cords on the ‘base may all become beaded when the growth lirae

are pronounced. . -

A sample of A. excavata sp. nov. was collected from the type

locality and measured The results are shown below.

‘Apical “angle

Mean - 24.8°
Standard Deviation = -3.3°
Observed Range Gea v19,0°71’31.0°
N~ crel oo =27

Whorl width/height ratios"-

Mean - . oo o=- 2,29 -
Standard Deviation =- 0.22
Obsefued Range - 1.68 - 2.81
N e

Reduced Maior Axls Y = Mx'+ C |
He:ght = 0 h56 wndth - 0 0]

Correlatcon Coefflc&ent - 0 881

The results are graphically‘summarised in Fig. 3.10.
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Distribution

Foss Cross, bed 2;  Sturt Farm, bed 5; Eton College, bed 10;
Worsham, bed 6; Slape Hill, bed 3; Bunkers Hill, bed 7 and Ardley
Fields, bed 30 (see Chapter 1 for details of the sections). This

gastropod species is the most widely distributed of the Aphanoptyxis

species in the White Limestone. Not only does the Aphanoptyxis

excavata.bed form a valuable marker horizon in the White Limestone,

the assoo{ated fauna of this,.and the lower beds, is significantly dis-
tinct from the rest of the White Limestone above to warrant the creation
of a new stratigraphic unit, the Excavata Beds. In most places the

" Excavata Beds (with the A. excavata bed at the top) are terminated by a
marked hardground. The sporadic ammonites found in the Excavata Beds -

(Morrisiceras spp.,:see Torrens 1970, Bull. Soc. Pal.ltal.) suggest that

A. excavata sp. nov. can be used as a reliable sub-zonal species occurring

at the top of the Morrisi zone (see Chapter 1 for fuller discussion).

Remarks
The systematic change in the morphology of three progressively

younger species of Aphanoptyxls (A excavata, A. cf. langrunensis and

A. ardlexenS|s) and their relataonshlp to the stratigraphy of the Whlte
Ltmestone have been dlscussed in Chapter 3 and are summarlsed In Flg 3.10.
other features show similar systematic trends. The spiral cords on the

base of A. excavata are,less pronounced in.ﬁ. cf. langrunensis (see plate

2.H) and are absent in A. ardleyensis. Spiral ornament on the sides of the’
whorl are normally absent in A. excavata, variably developed in A. cf.

langrunensls and readily apparent in A. ardleyensis. - In the present

author's opinion, these related ehanges indicate a short evolutionary

lineage. As one might expect, A. ardleyensis and A. cf. langrunensis’
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show some morphological overlap. The complete morphological separation

of A. excavata from A. cf. langrunensis is perhaps due to a period of non-

deposi tion represented by the hardground at the top of the Excavata Beds
and consequently no intermediate forms are preserved. This evolutionary
lineage is apparently the first to be described in Nerineid gastropods.
McKerrow et. al (1969, p. 57-8) clalmed an evolutionary. relatlonshlp
between A. ardlexenSls and A. bladonensis. However, no supporting evl-
dence was offered and the present author is'of the opinion that'nd‘sdeh

relationship exists. - °

BZ/L Aphanoptyxis_compressa sp. nov. PlatetZ.K;

Holotype Oxford Unlversity Museum, Registration Number J 29524 Plate 2.K.
Paratypes Oxford University Museum, Registration Numbers J 29525-J 29532
Plate 2.K.

Localities The Holotype (4 29524) and Paratypes (J 29525-J 29529) came
from Sturt Farm Quarry (G R. = SP 271109) Bed 5 (the A excavata bed)

at the top of the Excavata Beds,u Upper part of the Morrlsl zone, White
tlmestone. Paratypes (J 29530 J 29532) came from Slape Hill Quarry

(G.R. - SP 425196), Bed 3 (the A excavata bed. See Chapter 1, Figs.

1.10 and ‘1.5 for details of sections). This species Is not uncommon at

these localities. -

DescrlEtlon

| A smal 1 Nerlneld gastropod (maxlmum length approxlmately 20 mm)
Aplcal angle between 20 5 25 5°. Whorls extremely low relative to their
- width and markedly concave (maxnmum concavlty in the centre of the whorl
sides). Sutures raised on particularly prominent carinae of equal develop=-

ment. Ornamentation consists of very faint spiral riblets and growth-llrae
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In section the body-cavity Is almost square with the columellar-
"parietal angle rounded and the labral wall concave. The columella
is solid, without an umbilicus and folds are not present. The detalls

of the aperture are unknown.

Discussion )
The pronounced sutural carinae, concave whorls and 'compressed'
appearance (hence the speciflc name) readily distinguish this species

from all other Aphanoptyxis spp. Examples of this species are never

common and hence some difficulty has been encountered in obtalning

specimens suitable for measurement (especially the apical angle).

The mean whorl width/height ratio is 2.51 (range 2.18-2.85;

N = 12).

Distribution

J

A. compressa has been found in the A. excavata bed at the top of
the Excavata Beds in Foss Cross Quarry bed 2; Sturt Farm, bed 5 (the
type locality); Eton College, bed 10; Worsham, bed 6 and Slape HIll,

bed 5, (see Chapter 1 for details of sections).

This species was used as one of the faunal elements whose restricted
distribution led to the designation of the Exéavata Beds (sée Chapter 1).
However, It has been found in the basal horizon of the'overlying Ardley
Beds at Slape Hill (bed 5 ) where two specimens (numbers $1.H.Ox. 28 énd‘
33 - personal collection of author) were found by the present author.

Otherwise, thekspecies is unknown outside the Excavata Beds.



Aphanoptyxis eulimoides (Lycett)

J 8A6 - Paratype J 85 - Holotype

Oxford University Museum.

Plate 2.C.
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Aphanoptyxis bladonensis Arkell

Hoiotype Paratype Paratype

J 8A0 J 8Al j 837

Oxford University Museum.

All specimens coated with NHACI.

Plate 2.D.






1Endiaplocus roissytl

GSM 8213

Geological

Survey Museum

Aphanoptyxis bladonensis Arkell

Paratype Paratype

J 13035 J 13021

Oxford University Museum

All specimens coated with NHC1.

Plate 2.E.






Aphanoptyxi s ardleyensis Arkell

Paratype Lectotype Paratype Lectotype Paratype
J 830 J 829 J 828 J 829 J 828
Enlargement:

Left hand Right hand

note well preserved growth . .
specimen specimen

striae

Oxford University Museum: Specimens J 828 and J 829 coated with NHA"CI.

Plate 2.F.






AF Al1/22

Variation in whorl concavity in Aphanoptyxis ardleyensis Arkell

AF 41/16

Ardley Fields Quarry, Bed Al - the Lr. Ardleyensis Bed

All acetate peels. M.J.B. colln.

Plate 2.G.

AF 41/33






Aphanoptyxis iangrunensis (d'Orfcu)

G. le Mesle col 1n.

Bathonian, Hydrequent (Pas de Calais).

Specimen coated with MgO.



2.H.

Aphanoptyxis cf. lanqrunensis

Specimen EC *+5,

Eton College Quarry, Bed 1*4.

Acetate peel. M.J.B. colin.






Aphanoptyxis excavata sp. nov.

Holotype Paratype

J 29500. J 29501.

Oxford University Museum.

Specimen coated with MgO. Median axial section.

Plate 2.1.






Variation in Aphanoptyxis excavata sp. nov.

Paratype Paratype Paratype
J 29502. J 29503. J 2950”7,
(note growth striae) (note ornamentation)
Paratype Paratype
J 29505. J 29506.

(the larger specimen)

(note siphonal canal)

All specimens uncoated.

Plate 2.J.






Slape Hill,

Paratype

J 29530.

Acetate peel.

Bed 3

(the A.

excavata bed)

Aphanoptyxi s compressa sp. hov.

Oxford

Holotype

J 2952A.

Left hand photograph Right hand photograph
external morphology median axial section

specimen uncoated.

Sturt Farm, Bed 5 (the A. excavata bed)

University Museum.

Plate 2.K.
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Cossmannea, Eunerinea and Nerinella

General dlscu55|on

| Representatlves of these genera‘are wudely dlstrlbuted throughout |
Jurassic and Cretaceous strata, the Bathonian White Limestone of England
being no exception.l : |
. The difficulties encountered in distinguishing between various
Nerineid gastropods at the specific level because of the subjective
nature‘qf many species are also present, although less so, at the
generic level. As remarked by Cox (Treatise manuscript notes, ca.
1960-1965, housed in the British Museum, Natural History) '"-- in the
case of species with concave whorls and a bulging sutural region, it
s not always easy to decide where to draw the limit between Nerinella

and. Cossmannea''.

The taxonomic history of Nerinella is rather complicated. The i
gastropod genus Nerinella was originally designated and described as a
subgenus of Nerinea by Sharpev(1850,\p.,103)3;in what was the first . .

attempt to subdivide the Nerineacea. Subsequent discussion by Cossmann

(1896, p. 35-39) elevated Nerinella to full generic status; selected a
valid type species for the first time and provided a much better diagnosis

to replace the rather imprecise one of Sharpe (op. cit.). Furthermore !

Cossmann (QE' cit.) appended Bactroptyxis Cossmann 1896 AEtXXie]]a

Flscher 1885 and Endlatrachelus Cossmann 1896 as subgenera of Nerinella.

Most subsequent authors have accepted the amended dlagnos!s of Nerinella E

glven by Cossmann Qﬂg. cit ) but the relationship of Nerlnella to other i

Nerineid generd/SUbgenera clalmed by Cossmann ( ci t.) has not been

so readlly accepted
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Pchelintsev (1927, pp. 3-20) removed Endiatrachelus from Nerinella

and placed it as a subgehus of 'Nerinea' (sensu Cossmann) and added
Polyptyxis PchelintseyrnISZA; Triptyxis Pchelintsev\ 1924 and Aptyxis
Zittel 1873 - all as subgenera’of Nerinella. However, Wenz (1938-44,

p. 824) did not apparehtly approve of this arrangement and proposed that
Aptyxiella Fischer 1885 be given full generic status. Wenz (op. cit.)
further claimed that Nerinella Sharpe 1850 was an invalid junior homonym
of Nerinella Nardo. 1847 (Vermes) and proposed a new replacement name

Nerinoides for Nerinella Sharpe which he regarded as a subgenus of

Aptyxiella. The validity of Nerinella Sharpe. 1850 was upheld after Cox
(1951, pp. 299- 300) had applled to the International Commission on
Zoological Nomenclature for a rullng that the 'Prodromo of S. A. Renier
and the “Prospetto della classe dei Vermi' (dated 1804) were not

publlshed wnthln the meanlng of Artlcle 25 of the i1.C.Z.N.

The genus Nerinella Nardo was based by monotypy upon the 'species'

Amph i one chermesina' Renler Oplnlon 316 (Op:nlons and Declarations

rendered by the 1.C.Z.N., vol 9, pt. 5, 91-106, December 1954) states:
| (OPINION 316 |

REJECTION FOR NOMENCLATORIAL PURPOSES OF THE "'"TAVOLA ALFABETICA DELLE

CONCHIGLE! ADRIATICHE'" AND "PROSPETTO DELLA CLASSE DE! VERMI'" OF S.A.

RENIER COMMONLY ATTRIBUTED TO THE YEAR 1804

RULING: - (1) It is hereby ruled that neither (a) the Tavola alfabetica.

delle Conchiglel Adrlatiche of Renier (S.A.) nor (b) that author's

Prospetto della Classe del Vermi, each of whlch is commonly attributed to

the year 1804, was duly published within the meaning of Article 25 of the

Régles and therefore that no name acquired the status of availability by
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reason of appearing in either of the foregoing works.

(2) The two works rejected for nomenclatorlal Purposes under (1) above

are hereby placed in the Offlclal Index of ReJected and lnvalld Works in

zoologlcal Nomenclature as WQrks Nos. 24 and 25 respectively.

(3) The under-mentioned generic name Is hereby placed on the Official

List of Generic Names in Zoology as Name No. 761:  Nerinella Sharpe,

1850 (gender: feminine) (type specles, by selection by Cossmann (1896) ;

Nerinea duplnlana d' Orblgny, 1843)

(4) The under-mentioned generic names are hereby placed on the Official

Index of Rejected and Invalld Generic Names in Zoology as Name Nos. 170

and 171: - (a) Nerinella Nardo, 1847 (a name published without an
“indication"); = (b) Nerinoides Wenz, 1940 (a junior objective synonym

of Nerinella Sharpe, 1850).

l5)‘ The under-mantloned name is hereby placed on the OFflclal Llst of

Speciflc Names in Zoology as Name No. 194' - duplnlana d'Orblgny, 1843,

as publlshed in the comblnatlon Nerlnea dupiniana (specific name of type

specles of Nerinella Sharpe, 1850).

(6) The under-mentloned speclfnc names or reputed speclflc names are

hereby placed on the Offlclal lndex of ReJected and lnvalld Spec:flc Names

in Zoology as Names Nos. 88 and 89 respectlvely - (a) chermeslna Renler '

(erroneously alleged to have appeared ln 1804 in the comblnatlon O

Amphinome chermeslna In a work reJected, under (1) above for nomenclatorlal

purposeS) (a chelronym), (b) cocclnea Renler (included in the comblnatlon

Amphlnome cocclnea In a work reputed to have been prepared ln 1804

reJected under (1) above, for nomenclatorlal purposes)

£

o
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The work 'Tavola alfabetica delle Conchiglei Adriatiche’ by
Renier Is referred to by Cox (1951) as the 'Prodromo’ - a much larger
projected work by Renier of which the 'Tavola alfabetica delle
Coﬁchiglei Adriatiche' was only a fragment. Further references to the -
nomenclatoriel status of works by S. A. Renier may be found in Opinions
and Declarations rendered by the 1.C.Z.N. - Opinion 427, vol. 14, pt. 11,

281-310, Oct. 1956 and Opinion 436, vol. 15, pt. 1, 1-24, Jan. 1957, -

Along wfth Nerinella = obj. syn. Nerinoides ‘and Baetfopfyx}s

Cossmann 1896, Wenz (op. cit.) once again reinstated Endiatrachelus

Cessmann e1896>to a group of high=-spired subgenera belonging not to
Nerinelle but to the genus AEtyXiella Fischer"'1885. Triptyxis
Pchelinbsevi 1924 and Polyptyxis Pchelintsev * 1924 (subgenera'of‘ﬁgli:
nella according to Pchelintsev, 1927) were new included by Wenz in the
subgenus Ptygmatls Sharpe 1850 which Wenz (op. cit.) placed in the - -

genus 'Nerlinea' (sensu Cossmann). Aptyxis Zittel 1873 (also 'a subgenus

of Nerinella‘Sharpeg 1850 according to Pchelintsev, 1927) was now
established as an objective synonym of Aptyxiella Faschery 1885 by

Wenz (op. cit.).

Pche)intsev in a serIeS Of publications (1927, 193,’ ]954’ 1960 -v.
;6 Orlov and ‘965) clearly did not accept any Of the revnsions proposed
by Wenz (_E cit. ) Several new genera were created by Pchelintsev Fn
1954 followed by the creation of a new family the Nerinellidae in 1950
(to contain the ISSA genera together with the 1927 subgenera which had
subsequently been given'éeneric status in 1931). His later publication
(Pchelintsev, 1965) continued 'the earlier trend of taxonomic elevatlon

and proposed a new gastropod order, the Murchisoniata (targely composed




of the Nerineacea). A new superfamily the Nerinellacea containing the
families Nerinellidae, Elatiorellidae, Bactroptyxisidae, Elegantellidae,
Auroraellidae, Upellidae, Polyptyxisidae and Triptyxisidae was established.
This unnecessary taxonomic splitting of Pchelintsev (1965), on.the basis
of reasons which can only be described as inadequate, resulted in the
creation of 15 new families;lisynew_genera, 1 new subgenus and 18 new

‘ species amongst the Nerineid gastropods. ‘In the short space of twenty-
five years, ﬁEIlﬂEllE has been inflated from a subgenus of Aptyxiella

to become.the type-genus of a superfamily with a large number of:lncluded

genera.

In preparation for the projected Treatise on Invertebrate
Palaeontology (Gastropoda exc. Archaeogastropoda)~Cox (M.S., ca. 1960~
1965) did not attempt a supra-generic classification of those Nerineid
genera and subgenera that he considered valid. The genus Nerinella was
placed by - Cox Qﬂg._glt.) in an . Informal group of '"Nerineids with 1-3:
internal folds, with the umbilicus absent or narrow'.  Three subgenera

were recognlsed by Cox (op. cit.); Nerinella (Nerinelia), Nerinella

(Endiatracheius) and Nerinelia (Naiisworthla) ' Aithough the higher

taxonomlc affinitles remaln uncertain, the genus Nerinella Sharpe 1850*
wnth subsequent type- pecies designation by Cossmann, 1896, seems .to
constitute a distinct morphological group of species. The problems of
achieving a satlsfactory phylogenetlc classtfication of Nerineid gastro-

§

' pods is discussed in Chapter 7

_The taxonomic positions of Cossmannea Pchelintsev- 1927 and
Eunerinea Cox 1949 are equally complex and are closely connected with
Eunerincs

the problem of the type-species of Nerinea. The gastropod genus Nerinea»
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was first mentioned by Defrance (1824) who used only the vernacular

name 'Nérin&'. (N.B. At an earlier date, C. S, Rafinesque - Analyse,

1815, p. 316, used a nomen nudum Nerinea for a polychaete worm). The g

internal cast of a species called 'Nériné tuberculeuse' was |llustrated

by Defrance (1825) and subsequently adopted by most authors, in the

Invalidly modified form of Ner:nea tuberculosa as the type-species ot
Nerinea. The Latin bnnomlal N. tuberculosa was first used by Roemer

'(]839) to descrlbe a species from Hanover which according to Cossmann i
(1896, pp. 26-27) was, by a remarkable coincidence, identical with the

species previously described by Defrance (op. cit.) as 'Nériné tuberculeuse', |

Cox (1949 p‘ 249) clearly demonstrated that 'Ner:ne tuberculeuse' is
an invalld name, because French vernacular names cannot be accepted as
equtvalent to the Latin names under the lnternatlonal Rules on Zoologlca]
Nomenclature and furthermore (Cox,'_R. clt., p. 249) '... there is an
element of doubt in the ldentlficatlon of Defrance s 'Nérind tuberculeuse;"

The factors wh:ch constltute that 'element of doubt' include"

the fact that the illustration of Nériné~tuberculeuse'rby Defrance

a)

(1825) clearly shows the presence of two columellar folds, one parietal f§
fold and one labral fold (fold diagnosiS' 2. 1 1.0): whereas Cossmann i

‘states (1896, p. 26) ”sur tous les examplalre de N, tuberculosa on ne

constale, en realite, que l'existance d'un pll a Ia columelle et d'un
plt parietal“ which together W|th the labral fold gives a fold diagnosis §§
of 1. 1 1.0. Cossmann dlsm»ssed this difference by remarklng (1896, p. 26) fg

u;] est probable que Defrance, abuse par I'etat defecteux de conservation g

" » ‘ )
de son echantellon - _ , i
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b) the fact that the type-specimen of 'Nériné tuberculeuse' was

presumed lost in a fire which destroyed the Deslongchamps collection

at Caen in 1944,

c) the fact that the proposed neotype of N. tuberculosa\yhich Cossmann

(1898, pp. 33-35, pl. LlI, fig. 5) selected from the Cotteau collection

(U. Oxfordian at Yonne) was probably misidentified and according to

Levasseur (1934, p. 282) belongs to Cossmannea desvoidyi (d'Orb.).

The first valid publication of the generic name Nerinea was by

Deshayes (1827) who described only one species, Nerinea mosae, with a

subsequent illustration in 1831. This species, as noted by Cox (gg. cit.),

is therefore the fype-species of the genus Nerinea. Although the

validity of N. mosae as the first described Nerineid species was accepted
by Pchelintsev (1965) and Wieczorek (1975), neither author was prepared
to accept thg consequentkchanges in Nerlneid‘taxonomy. Pchelintsev (1965)
continued to use N. tuberculosa Defrance as the type-species of Nerinea i
and Wieczorék (1975, p. 158) stated ''... the systematics proposed by
Pchelintsev (1965) Qould seem more soundly grounded whereas the suggestions

of Cox .... are hafdly acceptable“.» : 3

N. mosae is a rather large, conical gastropod with a broadly rounded
base. It Is heavily ornamented with sutural hodes, transverse ribs and
spiral lirae. The aperture is roundly quadrate and a narrow umbilicus is
present. There are two columellar folds, one parietal fold, one labral !E
fold and a very small basal fold near the basal-labral junction (fold

diagnosis 2:1:1:1). - This is a rather unusual morphology and consequently

authors have experienced considerable difficulty in the interpretation of

this species.
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‘ N. mosae was. placed in the genus lteria by Zittel (1873) and de - ?é
Loriol (188651888,.1889-1892), a position which cannot be accepted J
because of the absence of whorl overlap and the more complex fold

development in N _mosae. Cossmann (1898) assugned N. mosae to the

genus Ptygmatls and subsequent authors (Dletrlch 1925, Pchelintsev,

1931- Levasseur, 1934 and Karczewskl, 1960) concurred, although some

of them (. ge Karczwesku, 1960, p. 37) expressed reservations about

this. Cox (l9h9) accepted Cossmann s (1898) lnterpretatlon that N 92323
belonged to Ptygmatls Sharpe ;]850 and consequently declared that

Ptygmatls Sharpe 1850 and Nerinea Deshayes 1827 were SUbJGCthelyi' ?;

synonymous Wi th Nerinea taking priority.

However, the doubts of authors such as Karczweskn LJZ Clt ) would

seem to , be well founded Pchellntsev (1965) decided that the d,fferences

|n both external shell morphology and lnternal fold development between
N mosae and typlcal representatlves of Ptygmatis (e.q. the type-specles
P. bruntrutana (Thurmann) and P. meneghln Gemmellaro, u. Oxfordian)
were SO great that N. mosae could not satlsfactorlly be placed in the o

genus Ptygmatls. The heavy rounded base, strong ornamentatlon and

greater aplcal angle of N. mosae together with the more pronounced fold
development of Ptygmatls spp. support the view (albeut erroneous) of
Pchellntsev (op. cnt ) In h|s final revnslon of the Nerlneacea,

Pchelintsev (op. cnt ) created a new genus Flbuloptygmatls for N. mosae _

v(the type-species) and a related specles N costulata Etallon, to be
|ncluded in the famlly PtygmatlS|dae Pchellntsev, 1965. W|eczorek (1975) :

and also the present author consuder that Flbuloptygmatls shows much

greater afflnlty wnth Phaneroptyxls Cossmann, 1896, belng dlstanU|shed

from the latter genus by the presence of more folds (at least one

columellar fold -and In some cases one basal fold more than in
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Phaneroptyxis). Externally the morphologies of the two genera are very

similar but Fibuloptygmatis shows less whorl overlap.

It follows that as N. mosae is the type-species of both

Fibuioptygmatie Pchelintsev and Nerinea Deshayes; 1827 then

Fibuloptygmatis Pschelintsev, 1965 Is an objective junior synonym of

Nerinea. The known species here assigned to Nerinea are; N. mosae

Deshayes and N. costulata Etallon (both M. Oxfordian - L. Kimmeridgian)

together with N. diozoptygmatis Delpy, N. schiosensis Pirona, N.

nobilieiMUnster and N. requienei d'Orb. (all Cenomanian = Turonian). -

The remaining problem concerns those Nerineid species which Cossmann

(1896 PP 25-29) included in his subgenus Nerinea (Nerinea) sensu-
nvellid ‘
stricto founded with the weewessm type-species N. tuberculosa Defrance.
The sub-genué was later regarded as a distinct genus Nerinea by Cossmann
(1898), Dietrich (1925) and Pchelintsev (1965) - see previously. The
generic'neme'Nerinea Is no longer available for. this group which accord-
ing to Cossmann (1896) contains amongstvother species, N. desvoidyi d"Orb.;
;ﬂ- bathonica Rigaux et Senyage; ﬂ, castor d'Qrbt;‘Jﬂ. esparyensis
Piette and N. eudesi Morris and Lycett. Cossmann (1898, p. 25) in his
d;agnosis of this group noted that “Ii n‘y a Jamais plus de trons pli”
However, Pcheiintsev (1927) noted that two distinct morphological groups
of species were united in Nerinea by Cossmann (op. cit.). One group of
INerineas! (sensu Cossmann) possessed three folds (1.1.1.0) whereas the
other group possessed two folds (one columellar and one labral: 1.0.1.0).
, Pcheiintéev'(gg.‘glt;)‘naned'the latter group Cossmannea (type-species
Ef desvoidyi d'0rb.). " The dlagnesis of Cossmannea given by Pchelintsev

i

(1965, p. 29) is as follows:-
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"Large, turreted shells, often semicylindrical in the terminal part,
consisting of concave, smooth or slightly sculptured whorls. Umbilicus
absent or narrow, closed. Aperture high, rhombic, with two folds, one

on the columella and the other on the outer lip'.

The remalning 'Nerineas' (sensu Cossmann) were given the subgehéric
name Eunerinea (with type-species N. castor d'0rb.) by Cox (1949, p. 250)

with the following diagnosis:=

ighell of medium acuteness, with strongly concave whorls and a con-
vex, projecting sutural region. Aperture rhomboidal, not greatly extended
anteriorily, where it ends in a short canal; with three internal folds -

one on the labrum, one on the columella and one on the parietal wall'',

Because Pchelintsev (1965) did not consider N. tuberculosa Defrance
an invalid name, be continued to use Nerinea in the sense of Cossmann

(1896 and 1898) and therefore regarded Eunerinea Cox, 1949 as a junior

gimpeumimse synonym of Ner inea.

In his Treatise manuscript (ca. 1960-1965) Cox suggested that
Eunerinea was ''probably not worth separating as a distinct subgenus" and
that Cossmannea Pchelintsev 1931 should be used for all species of the

genus Nerinea (sensu Cossmann).

The present author does not agree that Cossmannea and Eunerinea

should be combined. Not only are the fold developments completely

~ different, the whorls in Cossmannea spp. are always much Bigher relative
to the whorl width than in Eunerinea spp. and constitute a very dis-
tinctive and diagnosfic feature (sée Fig. 3.6). Consequently, the present

author considers that Cossmannea and Eunerinea are morphologically
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" distinct, easily separable and should be regarded as separate valid

genera.

The following species of Cossmannea are known to the present

author: C. desvoidyi (d'0rb.) - the,type-species,_g. bathonica

(Rigaux et Sauvage), C. impressa (Quenstedt),.E.;nautuacensis (d'0rb.),
C. imlayi Sohl, C. kanabensis Sohl, C. turbatrix (de Loriol), C.

A subdesvoidyi Pchelintsev and C. kokkozensis Pchelintsev,

| ‘Rabbi (1960;‘pp. 185-194) described a subgehus‘of Nerfnea (sensu

Cossmann) with two folds and high Whorls; called Gortania, with thé

type-species Nerinea bathonica Rigaux et Sauvage. He was évidentiy'“
uhaware of the work of Pchelintéev Qgi, cit.) and Gortania Rabbi; 19604'

e P

must be regarded as a juniorShbjgcfiyes?nonym of Cossmannea Pchellhfsev,
1931,

Species of Eunerinea are much more numerous than species of
Cossmannea. The type-species of Eunerinea is N, castor d'0Orb. and .

sathon}an’representatives include Eu. eudesi (Morris and Lycett), Eu.

esparcyensis (Cossmann ex. Piette), Eu. multistriata (Cossmann ex.

Piette) and Eu. arduennensis (Buvignier).




- 2:48 -

B3 Genus . Nerinella Sharpe, 1850; Subsequent Description Cossmann, 1896.

Cox (Treatise manuscript, ca. 1960-65) remarked that it is not always

easy to decide where to draw the limit between Nerinella and Cossmannea
(inc. Eunerineé)f‘ The essential differences were outlined by Cossmann
(1896, p. 37) who stated, NLes Nerinella se distinquent des Nerinea
principaiemént par leur aspect baculiforme ou aciculé, par leurs tours
plus hoﬁpreux et surtout plus éléves, ...". On this basis, the two
species of Nerinella recognised by the present author in the White

Limes tone can easily be distinguished from coeval Cossmannea and Eunerinea

specieé by means of their small apical angle and relatiVelthigh whorls
(see.Fig. 3.9).' Furthermore, althbugh the early whorls of Nerinella spp.
may be notfceably”cohcave,the later whorls are always flatter than in

Cossmannea/Eunerinea spp. where the whorls remain markedly concave

thfoughout'their ontogeny. In addition to the points mentioned above,
Cossmann (1898, p. 88) considered that Nerinella was "... surtout s'en
distinque par la position de la suture sur une aréte saillante chez
Nerinella, au lieu qu'elle est rainurée sous un bourrelet ou entre des
Nerine’' @

bourrelets chez Nerinea' and '... au lieu de tubercles suturaux et de
filets spiraux, 1'ornamentation de Nerinella comporte de cordons
granuleux qui donnent 3 la coquille un aspect tout différent de celui

de Nerinea'". N.B. Nerinea‘(sensu Cossmann) comprises Cossmannea and
—————— ; . - N " ety e rtepitt)

Eunerinea as used by the present author.
— ————————— .

The latter two points of difference, namely the suture and orna--
mentation were also considered by Geiger (1901, p; 306) who stated, ''Vor
diesen 5 Unterschiedungsmerkmalen sind nur 2 (the suture) and 5 (the

ornament) von grosserer Bedeutung.!' However, subsequently Geiger admitted




B3/!

- 2:49 -

that (_E' cit., p. 307), ''Die Zahl derjenigen Nerine]len , die in
H|n5|cht der Suturlage ganz anderer Verhaltnlsse aufweist, ab sie
Cossmann als eln fur dle Nerlnellen wesentllches Merkmal aufstellt

uberstelgt dge mit typ}scher Nachtlege“., and tha;, ﬁAuch die Verzierung

des Nahtrandes is bel Nerinea sensu stricto nicht wesentlich von der

bei Nerinella verschieden'.

Th? present author has also experienced considerable difficulty in
the use of shell ornament and sutural development in the discrimination
of Nerineids. The development of the sutural carinae is‘extfemely'
variablevin alﬁOSt:all Nerfneid species (see, for exemble,’A. excavata
sp. nov, plate 2.J) and cannot be reliably used at‘the'generfc'level.

In Nerinella} Cossmannea and Eunerinea the ornament is never pronbuneed

and whether a spiral‘li}a is beaded or not depends bpoh the reiative
strength of the grbwth lines as does the deVelobment of tubercles on
the sutural carinae. Fu}thefhore, it is USually‘impossible tokobteln

enough specimens with the ornamentatloh‘well’preserved for detailed

analysis.”

However, within’the>White Limestone, the present author has found

‘that the use of the apical angle and whorl width/height ratios satis-

factorlly dlStlHQUISheS Nerinella from other Nerineid .genera and believes

that these parameters should be used as the primary taxobases to dis-

tingui;h this genus.

Nerin

ol1a cf. pseudocylindrica (d'Orbigny 1851) Plate: 2.L.

Nerinea cylindrica, Deslongchamps, 1842, p. 187, pl. VIII, fig. 33

(non Vol tz). |
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Nerinea pseudocylindrica, d'Orbigny, 1849, p. 298, no. 39.

Nerinea pseudocylindrica, d'Orbigny, 1851, p. 86, pl. CCLIL, figs. 11-13,

Nerinea clavis, Terquem et Jourdy, 1871, p. 48 {non Des longchamps).

Nerinea pseudocylindrica, Cossmann, 1885, p. 204, no, 264,

Nerinella pseudocylindrica, Cossmann, 1898, p. 98, pl. . vitt, fig. 14,

Nerinella pseudocylindrica, Dietrich, 1925, p. 34,

biecdssion

of the nine specnes of Neraneiia iisted by Cox and Arkeii (19k8 50
pp 78-79) in their revision of the Britash Great Ooiite Moilusca, two
are considered by those authors as belng 1ndeterminate and two (N “
granuiata and N. strlckiandl) are based on very few spectmens with the
hoiotypes having been lost. Three of the remaining species (N. scalaris,
N dufrenoy and N. caicarea) are found oniy at or very close to n
Minchinhampton whilst N striata is found in the Sevenhampton

Rhynchoneila Bed and N dlmudata found in the Lower Cornbrash. Where

possible, specimens of all these species from the British Museum (Natural
History), Institute of Geological Sciences Museum and the Oxford
University Museum have been compared with the two species of Nerinella
found by the present author in the White Limestone but neither specimens
nor published figures and descriptions agree with the morphologies of
the White Limestone species which have evidently not previously been

described from British Bathonian strata.

The Neraneiia sp from Eton Coiiege (Flg 1.13, bed 1&) and Bunkers
Hiii (Fig 1. 15, bed ii) has a very dlstinctlve morphoiogy. Specnmens
are particuiariy acute with a very smali ap:cai angie (see Chapter 3)
. and appear almost cyilndricai The adaperturai sutural carlna is pro-

nounced whilst the adapical sutural carina (i.e. the selenizone) is



- 2:;51 -

rather rounder; the result being a concavo-convex whorl shape with
the adapical half of the whorl convex and the adapertural half being
concave - the maximum concavity just above the adapertural carina
(see pl.‘Z.L). The base of the shell is noticeably concave. Growth

lines are frequently visible but spiral ornament is vlrtually absent.

An extenstve search of releyant literature revealed only one
prevlously descrlbed Nerlnella specaes wnth this dlstlnctive whorl

shape - the French Upper Bathonlan Nerlnella pseudocyllndrtca (d'Orb ).

This specles was described by Cossmann (1898 pp 98-99) who remarked
“surface llsse, un peu excavée vers les deux tlers de la hauteux du coté
anterleur, avec un renflement peu saillant et emousse sous la suture,

et une partle legerement convexe du cote posterleur. Dernrer tour eleve,
caréné’a la perlpherue de 1a base qul est ev1dee“. Also the flgures of
d'orb|gny (1851 ceLit, flgs 11- 13) agree very well with the

spec1mens collected by the present author. o

Until it is possible to examine the collections of d'Orbigny and
Cossmann in:the Muséum National d'Histoire Naturelle and Laboratoire de
Geologle de la Sorbonne in Parls and also collect some French speclmens

for sectlonlng, thlS Whtte leestone specles ls provus:onally identlfled

as Nerlnella cf pseudocylundrlca B

Dlstrlbutlon

English Nerlnella cf. pseudocyllndrlca are found ln the lower part

of the Ardley Beds (basal Retrocostatum zone Upper Bathonlan Whlte
L.mestone) at Eton COllege and Bunkers Hill (see prevlously) lt is

very abundant at these two localltles French localltles accordlng to
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Cossmann (1898, p. 99) include Luc, Langrune, Buisson and Meurthe et

Moselle (all Upper Bathonian).

Nerinella cf. acicula (d'Archiac 1843) Plate 2.M.

Synonymy see Fischer, 1969, p. 172.
Discussion

This common French species s evndently rather variable in morphology
for as noted by Cossmann (]898, p. 104) “..., il n'y a aucun moti f pour

separer N. tumentisutura de I'espece de d Archlac, qui est d'ailleurs

variable...“. Although Nerinella l|ne|fera Piette was regarded by

Cossmann (_E cit.) as a separate spec!es, he added (_g cit., p. 105),
f... que N. »acicula est une espece tres varlable, il est probable que
'ﬂ. lunelfera n'‘en est qu une varlete, M. This was Iater confirmed by
Flscher (1969, P 172) who wrote, .. tl ne oeutlétre déceld aucnne
dtfference speciftque constant entre N. I{neifena et Nk aeicula eodt!
and “on reconnalt 1 espece (N. acicula) a son anéle apical trés aigu et
3 son ornamentatlon composée de 4 ou 5 fllets splraux entterement llsses

a
eur chaque tour alnsi que sur la base'.

. The very abundant Nerinella sp. from the basal horizon of the Ardley
Beds (White Limestone) at Slape Hill (Fig. 1.5, bed 5) and Ardley Fields
(Fig. 1.18, bed 32a) corresponds remarkably well with the published

figures and descriptions of N. acicula (see particularly Cossmann, 1898,

pl. Vvitl, figs. 22-25; 32-34). The detailed ornamentation of four or

five spiral striae on the whorl sides with striations also present on

the base of the shell support the identification. Therefore, the species

is provisionally named Nerinella cf. acicula until such time as the

identification can be substantiated.
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Distribution

Nerinella cf. acicula is found in the basal Retrocostatum zone
(Lower Ardley Beds) of the White Limestone at Slape Hill (fig. 1.5, bed

5) and Ardley Fields (fig. 1.18, bed 32a, the Roach-stone of Arkell

et. al., 1933).

French localities are given by Cossmann (1898, p. }05) and Fischer
(1969, p- 172). According to Fischer (op. cit.), N. acicula is found
in the Calcaire pseudo-colithiques supérieur (M. Bathonian) and the
Calcaire marno-crayeux inférieurs (transition zone between the M. and
U. Bathonian). He further states (op. cit., p- 18) that the Calcaire
pseudo-oolithique (inférieur et supérieur) 'représentent les éthesfie]d
Slates et la Great Oolite d'Angleterre (zoﬁes 3 Pfogracllis et 3 i
Subcontractus)''. Presumably the stratigraphically higher Calcaire
marneux-crayeux inférieur could range into the succeeding Morrisi and é
Retrocostatum zones but no further details are given. Since the detalled
sonal stratigraphy of the French White Limestone is at present so poorly
known, one can only conclude that the occurrence of N. acicula in French
strata range from the Subcontractus zone possibly into the Retrocostatum
zone and therefore may be in part equivalent in age to the British

occurrences of N. cf. acicula (see above). - | é



Neri nella cf. pseudocylindrica (d'Orb.)

Specimen EC 53 Specimen EC 9
External morphology Median axial section
Specimen coated with MgO. Acetate peel.

Eton College Quarry, Bed IA.

Both specimens M.J.B. colln.

Plate 2.L.






Nerinella cf. acicula

Specimen SI.H.Ox. 5/29a Specimen SI.H.Ox. 5/15
External morphology Median axial section
Specimen coated with MgO. Acetate peel.

Slape Hill Quarry, Bed 5-

Both specimens M.J.B. colln.

Plate 2.M.



\F
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64/! Eunerinea eudesii (Morris and Lycett) Plates 2.N and 2.0,

(= subjective synonym Eu. ashfordensis Arkell),

Synonymy see Cox and Arkell (1948-50, p. 76).

Type-material The available type-series for Eu. eudesii éonsists of

three specimens housed in the Institute of Geological Sciences Museum
(G.S.M. 8288, G.S.M. 49428 and G.S.M. 49429). 0Of these, only one,

G.S.M. 8288, was figured by Morris and Lycett (1851, plate 7, fig. 6, 6a)
in their original description of this species but no types were cited.
Subsequently Arkell (1931) figured all three specimens (G.S.M. 8288 in
plate L, fig. 5: G.S.M. 49428 in plate L, Fig. 1 and G.5.M. 49h2g i
plate L, fig. 6) and designated G.S.M. 8288 (the figured specimen of
Morris and Lycett) the holotype with the remaining two specimens paratypes.
It is evident from Articles 73 and 74 of the International Code of
Zoological Nomenclature, that a holotype can only be designated by the
original author. Consequently specimen G.S.M. 8288 must be regarded as

the lectotype of Eunerinea eudesii (Morris and Lycett) designated in

error as a holotype by Arkell (1931).

‘Discussion

The distribution of Eu. eudesii outside the Minchfnhampton fa;ies
was first diséussed‘by Arkell (1931, pp. 615-617). The doubts expressed
by Morris and Lycett (1851, p.34) about the internal configuration of
N. eudesii were resolved by Arkell (op. cit.) by the séctioning of a
paratype from the Lycett collection (Institute of Geological Sciences
Museum, G.S.M.rh9429, see Arkell op. cit., plate L, fig. 6 and plate 2.N.

Although Arkell (op. cit., p. 616) states that the "triplicate section
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(of the Lycett paratype G.S.M. 43429) has been clearly revealed.

identical with that of the specimens from the Oxford district', the

only cross-section of this species he figured (other than the paratype)

Is that of a specumen from the N. eudesii bed in the Ashford Mil1l rail-
way cuttlng shown in plate L fig. 4. This Speciﬁen (0xford Unlverslty
Museum Number J 835) together with another sectloned‘gastropod (J 13077)

: from the same horizon and locallty but not prevuously published are

shoWn in plate 2.0. There can be no doubt that the Ashford Mlll specimens
collected by Arkell (op. £l£°) are the same species as the speclmens

recorded as N. eudesii.by Morris and Lycett (op. cit.).

However, the shell parameters of the type-speclmens of Eu. eudesli
together Wlth those of the 0xford University Museum SpeC|mens from the
Ashford Mlll railway cutting are statlstlcally very sugntflcantly dlf-
ferent from the EEEEIlﬂféwﬁp' populatlons present in the Whi te leestone
(sée Chapter 3 and Fig. 3. 9). The large number of speclmens of Eunerlnea
sp from the White Limestone collected by the present ‘author are taken
to represent a single morphologlcally rather variable specles (see later)
but thelr range of morphologles does not encompass those exhiblted by
Eu. eudesll. The very consaderable differences In morphology backed up
by their statistical slgnlficance must mean that. two separate blologlcal
species eX|sted, ‘Eu. eudesll and the Whlte leestone Eunerlnea sp.

ndeed the present author has not collected or identified any specimen of

Eu. eudesii from the White Limestone.

Externally, Eu. eudesii differs from the White Limestone Eunerinea sp.
In that the apical angle is larger and the whorls are generally .less high
relative to the whorl width (see Fig. 3.9). The internal cross-seetlon
of the body cavity of Eu. eudesili is very distinctive In that the .

columellar and labral folds are almost opposite each other producing a
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Cross- sectlon which appears 'pinched' in the middle. %he labral fold
is also narrower and less deeply incised in Eu. eudesii than in the

white Limestone Eunerinea sp. (see Fig. 2.2.).

in spite of these differences, not only did’Arkel]:(;E.vcit.) and
“subsequent authors (e.g. Richardson, in Rnchardson, Arkell ~and Dlnes,
1946 and McKerrow) et. al., 1969) unite Eu eudesii and the White

Limestone Eunerinea sp., other nerineid gastropods with three internal
i - ) o : o

folds. (particularly Melanioptyxis altararis) were misidentified as

Eu. eudesii (e.g. J. 13080 in the Arkell collection, Oxford University

Museum) .

The single specimen and holotype of Eunerinea'ashfordensis (Arkell,
1931) from the Ashford Mill railway-cutting was cdnsfderee by Arkell
(op- cit., p. 612, pl. L, fig. 7) to be a separate specues éllied to

;Eg. eudesii and from the same bed. An interal sectlon taken from the
holotype is shown in Fig. 2.2. Although Arkell (QE.~£L£r)uconS|dered

that the whorls of Eu. ashfordensis were shorter and more coﬁcave than

Eu. eudesli and that the apical angle was larger, the present author

pelieves that the comparison that Arkell made was not with Eu. eudes!iw7

but with the White Limestone Eunerinea sp. and that the differences

between Eu. eudesii and Eu. ashfordensis are insufficient to warrant

_the creation of a separate species (see Fig. 2.2).

‘Distribution

Apart from the type-specimens from Minchinhamptpn,'the occurrences
of Eu. eudesii known to the present author are all from the Sharps Hill
Formation; namely the Ashford Mill railway cutting (Arkell, op. cit.,

. 615, bed 2) and Sharps HI11 quarry (Arkell, 1947, p. 63, bed 12 and
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Fig. 2.2. The fold morphologies of Eu. eudesii (= Eu. ashfordensis)
and Eu. cf. arduennensis.
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personai collection of the present author).  The available reliable
evidence suggests that Eu. eudesii is restricted to the stratigraphical
horizon of the Sharps Hill Formation i.e. the Upper Zigzag - Lower
Progracilis zones. However, the Minchinhampton strata from which the
type specimens of Eu. eudesii came are younger in age (Subcontractus =
?Aspidoides zones, see Fig. 1.39) than other known occurrences of Eu.
eudesii given above.  Thus east of Minchinhampton, occurrences of .
EE,“eudesii are of proven Upper Zigzag to LowerVFrograciiis age whereas
at Minchinhampton, this species is found in younger strata of at least

Subcontractus age. The differences in ages may be related to the dis=

tribution of similar facies suitable for colonisation by Eu. eudesii.

The occurrence of Eu. eudesii in the Upper Lincolnshire Limestone

S;y.

(BaJOCIan - Laevnuscula - ?Humphre5|anum - ??Bathonian) at Weldon is,
accordlng to Hudieston (1887-96 p- 205) based upon lndlfferentiy pre-
served materlal Hudleston s flgure (_R cut., pi XIV fig. Za) shows

a dlstlnctiy gradate 0uti|ne unlike that of Eu eudesii and Hudieston
(_B cit., p 205) dmlts that “the chlef dlfferences are in the internai
section The fauna of the Upper Llncoinshire leestone urgentiy needs _
revnsnon, partlcuiariy in view of the uncertain stratigraphic range of
these strata and the present author is currentiy pursuing this topic.
certaunly none of the Nerineids collected by the present author from the

Upper Lincolnshire Limestone resembie»EE.-eudesi;.

54/2 Eunerinea arduennensis (Buvignier 1852) plates 2.P and 2.Q.

Synonymy
Nerinea arduennensis, Buvignier, 1852, p. 34, pl. Xxxil, figs. 17, 18.

Nerinea buvignieri, Piette, 1855, p. 1105 (insuff. characterisé).




‘Nerinea bulsoni, Piette, 1855, p. 1105 (insuff. characterisé).

‘Nerinea buvignieri, Cossmann (ex. Piette), 1885, p, 209, pl. XViil,

figs. 11-1h,

Nerinea bulsonensis, Cossmann (ex. Piette), 1835, p. 208, pl. XVIiI,

figs. 15-17."

Nerinella buvignieri, Cossmann, 1898, p. 95, pl. VIIl, figs. 6-9.

Nerlnella bulsonensls, Cossmann, 1898, p. 9#, pl Vill, figs. 4-5.

Nerlnella elegantula, Cossmann, ]905, p. 832, pl. XLVI; fig. 10-14,

(non d'Orblgny) o o
Nerinella arduennensns, Flscher, 1969, p. 174, pl. XVii, figs. L6-49.

Nerlnella arduennen5|s var. bulsonenS|s,vFlscher, 1969, p. 174.

Dlscusslon

The locatlon and baometrlc parameters of the varlous samples of
Eunerlnea sp from the Whlte Limestone are guven ln Chapter 3.
Examlnatlon of Fug 3.9 showslthat there is a consuderable amount of
‘morphologlcal overlap between the samples W|th|n thlS overlap, no
evldent geographic dlstrlbutlon or stratugraphlc trend is dlscernable
and the present author concludes that the samples were drawn from several
(populatlons separated in tlme and space but belonglng to a SIngle, rather

variable species.

The whorl sldes of the White leestone Eunerlnea sp..are evenly,n
s]ightly to moderately, concave and the suture |s bordered by small
rather bulglng, subequal carlnae The ornamentatlon of the whorls is
mos t pronounced in the Juvenlle forms and con5|sts of three evenly spaced

spiral, beaded llrae lnterspaced with much flner smooth spiral striae.
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This ornamentation gradually fades and, in the more mature parts of the
shell, the whorl sides appear unornamented except occasionally in those
specimens where the growth-lines are well developed. Strong development
of growth=lines can produce tubercplete carinae, a feature which is often
accentuated by weathering. The spiral ornamentation also continues onto

the base of the shell.

The descriptions of Nerinella buvignieri (= Eu. arduenneneis)rby

Cossmann (1898, p. 95) and Egrinelia'arduenneneie By Fischer ki969, p.

174) agree very well with the Eunerinea sp. from the English White .
Limestone - especially in the detailed ontogenetic development of the
ornamentatlon Cossmann (_B. cit., p. 95) remarked about N buv: nierl
that “surface d' abord ornée de'trols fllets subgranuleux, - celun du
milleu un peu plus proeminent,.- qui s effanent sur les dernlers tours ;"

and that mais les dernler tours des |nd|vidus adultes sont tota]ement

Insses * Fischer (op. cit., p. 17&) consnders that N. arduennensis |

“presente un. Important polymorphlsome qu'il est necessalre de preciser.
1! angle aplcal, comprls entre 15° et 27 selon les lndlvidus....k;

Not only is Eu. arduennensis a rather variable specues but according to

Fnscher (_E cit.. p. 174) ‘the specnmens from the French 'White leestone

at Any-Martin-Rleux ldentified by Bonte (19#1, n. 100) as Nerinea eudesil

are really Eu. arduennensis!

Dr. J.-C. Fischer (Muséum National d'Histoire Naturelle): kindly made

seven specimens of Eunerinea arduennensis:from the Piette collection

(locality: Bulson - Ardennes, 7M. Bathonian) available to the present.:

.

author. Of these, five were suitable for measurement and the results

are shown in Fig. 3.9 (see also plate 2.Q).
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Cons idering that
a) the samples of Eunerinea sp. from the White Limestone are taken to
represent a single variable species,

b) the French species EE: arduennensis is also variable in its morphology

(teste Fischer, op. cit.), =

¢) * the morphologies of the Eunerinea sp. samples and the small French

sample of Eu. arduennensis overlap considerably (see Fig. 3.9), and .

d) the ontogenetic development of the ornamentation is the same,

the present author considers that the White Limestone Eunerinea sp.

is the same as the French Eunerinea arduennensis. . ~‘.-=l .- 3

The regularly concave whorls; the high values ofythe Whorl.ﬁidﬁh/

~ height ratios and moderately large apical angle of Eu. arduennensis

clearly suggest to the present author that the authors who have assigned 1}

arduennensis to the genus Nerinella are mistaken. ~As mentioned pre-

viously, Nerinella spp. can easily be distinguished from Eunerinea/
Cossmannea spp. on the basis of the smaller apical angle and smaller i

whorl width/height ratios. Examination of Fig. 3.9 énd the comparison

of plates 2.L and 2.M with plates 2.N and 2.Q indicate that.the generic

affinity of arduennensis lies with Eunerinea rather than Nerinella.

Distribution

Eu. arduennensis Is particularly abundant in the White Limestone of - I3

——

England where it occurs in several correlatable horizons. It Is found

sporadically throughout the Excavata Beds (Morrisi: zone) but is parti-

“cularly associated with Ardley Beds (Lower Retrocostatum zone), north-

east of Worsham, where it is found as part of the Nerinea eudesii bed
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(sensu Arkell, 1931) and in the basal horizon of the Ardley Beds
(the roach-stone of Arkell et. al., 1933 and lateral equivalents).

South-west of Worsham, Eu. arduennensis is stil} very abundant but as

the A. ardleyensis beds are absent in this region it is possible that

Eu. arduennensis may also be present in the basal-BIadon Beds (Upper

Retrocostatum zone). For details of the distribution in the White i

Limestone, see Chapter 1. . b

No specimens of Eu. arduennensis have been positively identified i

from the Minchinhampton facies inspite of the large collections of
fossils from that area housed in the British Museum (Natural History),

Institute of Geological Sciences Museum and Oxford University Museum. i

The occurrences of Eu. arduennensis in the French 'White Limestone'

are given by Cossmann (1898, p. 95) and Fischer (1969, p. 174). Once
again the precise age of the French occurrences of this species is

difficult to ascertain. Eu. arduennensis is known to occur in the ‘ '

Calcaire pseudo-oolithique (inférieur et supérieur) of Fischer (op. cit.) o
which he considers to be Middle Bathonian (Progratilis = Subcontractus)
in age. Howéver, Bonte (1941) has correlated these strata with the ) 7{

Hampen Marly Beds and White Limestone of England.



Eunerinea eudesii (Morris and Lycett)

Lectotype Paratype

GSM 8288 GSM  ¢+9729

Specimen coated with NH4CI.

Institute of Geological Sciences Museum

Pl ate 2.N.
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Eunerinea eudesii from the Ashford Mill railway-cutting

J 835 J 13077

median axial section median axial section external morphology

Oxford University Museum.

Plate 2.0.






Eunerinea arduennensis (Buv.) - |Internal morphology

Specimen SI.H.Ox. 5/23 Specimen CR 10/11

Slape Hi 1 Quarry, Bed 5. Croughton Quarry, Bed 10.

Median axial sections; Acetate peels.

Both specimens M.J.B. col In.

Plate 2.P.






Eunerinea arduennensis (Buv.) - External morphology

Specimen kP Specimen SI.H.Ox. 5/296
Piette col lection (left hand specimen)
?M. Bathonian; Bulson, Ardennes. note specimen of cf. acicula in

centre of photograph.

Slape Hill Quarry, Bed 5-
M.J.B. colln.

Both specimens coated with MgO.

Plate 2.Q.
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135/I Cossmannea bathonica: (Rigaux et Sauvage 1868).

Synonymy seeFtschet;vi969;\p. 70. Plate 2.R§
Discussion R R

Accordang to Arkell (1931 p 616) this specues, whlch is common
in the French Bathonlan, is known in England only rarely‘- a few
specimens from Mlnchlnhampton in the Sedgwuck Museum, Cambrldge and
the specnmens recorded from the Lower Cornbrash by Blake (1905, p. 72

pl. VIl, fig. 17) and Douglas and Arkell (1928, p. 139).

The essential differences between C bathonlca and Eu. eudesii
were also noted by Arkell (_E cit., p 616) . l'The whorls of

bathonlca, however, are distlnctly hlgher, e whlle ln section

N. eudesil is trlplicate, N bathonlca belng only biplicate, N

Usnng these crlteria the separatlon of the two specues is a simple
matter (see Flg 3 6 and compare plate 2 R with 2 N and 2 0). In

splte of thls, specumens are frequently m|S|dentif|ed A fine speci-
men of C. bathonnca in the Oxford Un:versnty Museum (0 U M J 23521

- see plate 2. R) from North Lelgh (unlocated) was mlsidentifled by
Arkell as C. eudesui Several specimens of C bathonica in the Brltish'
Musum (Natural Hlstory) were snmllarly m|5|dentlf|ed (e g. G 16h0h

from Tiltups End - Witchell collection - identified as C. cf. eudesii
and G 80082 from east of Hillsome Farm, Tetbury - Channon -collection

- identified as Nerinea sp.). The specimens recorded from the Corn-
brash (see previously) are also misidentified; - the figure of the
internal whorl section by Blake (op. clit., pl. VIl, fig. 17b) ShbWing-
three folds instead of the two in C. bathonica. Indeed, the morphology
of C. bathonica is so distinctive that specimens can be I dentifled using

X-radiography. .In a preliminary study to evaluate the use of X-radio-
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graphy in the identification of Nerineids, particularly type-

specimens where sectioning would be impossible, Cossmannea bathonica

was identified in slabs of limestone (from Foss Cross, bed 7) in

which .its presence was previously unknown. Plate 2.R shows a photo-
graphic print of the X-radiograph and also the specimen of C.
bathonica which was later obtained by sectioning. Further detéils on
radiographic techniques may be found in Kummel and Raup (1965, pp. 303

N 1

-326). A

C. bathonica has a much wider distribution in the White Limestone
than has preQiously been suspected. Besides occurring at Minchin-
hampton, it has previously been recorded from only three White

Limestone localities namely Tiltups End, nr. Nailsworth; Rodmarton

and Tangley, Gloucestershire (see Cox and Arkell, op. cit., p. 77).

The present author has found C. bathonica at Dagham Downs (Fig. 1.6,

bed 7), Foss Cross (Fig. 1.7, beds 7 and 10), Ardley Fields (Fig.

1.18, bed 34), Croughton (Fig. 1.19, bed 7), Stratton Audley (Fig. 1.20,
bed 4) and Woodeaton (see Palmer, 1973, pp. 58-59 for section). Museum
specimens reliably confirm the presence of C. bathonica at New Barn
Quarry, North Leach (Channon collection, British Museum (Natural History)

- G 80126) and North Leigh (see previously).

The species is also widely distributed in the French Bathonian
(see Cossmann, 1898, pp. 26-27 and Fischer, 1969, p. 70 for detafls).
 £. bathonica has also been reported from the Bathonian of Sardinia
(Deninger, 1907), North Madagascar (Lemoine, 1906 and Douvillé, 1904),
South Peru (Jawérski, 1914) and North Chile (Bayle et Coqdand;§1851)

but some of these records may be suspect in view of the misidentifica-

tions noted above.
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A1l specimens of C. bathonica collected byAthe present author have
been found in the Ardley Beds of the White Limestone and records of
this gastropod in other British localities such as Tiltups End, North
Leigh, etc. are consistent with this stratigraphic range. Although
never abundant, it Is nevertheless a fairly common species in those

horizons where it occurs.




Cossmannea bathonica (Rigaux et Sauvage)

J 23521 FXFB 35

Oxford University Museum median axial section

print from
sPecimen coated with glycerine

\%-radiograph
to enhance contrast
Specimen coated with NHACI.
Foss Cross Quarry, Fibuloptyxis bed, bed 7

M.J.B. colln

Plate 2.R.
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Bb Genus BACTROPTYX!S Cossmann 1896.

Type-species Bactroptyxis implicata (d'Orbigny:1854).

Age Bathonian of France.
Discussion

Representatives of this genus are widely distributed both
stratigraphically (Bajocian - Kimmeridgian) and geographically (mainly
Western Europe but also reported from Kuban, U.S.S.R. = north of the
Black Sea, Pchelintsev, /1927, and Nofth Peru, Jaworski, 1914). However,

Bactroptyxis is particularly well represented in the Middle Jurassic

strata (Bajocian, inc. Aalenian - Bathonian) of England and France.

Bactroptyxis is a very distinctive genus which is characterised

above all by possessing the most complicated internal folding of the
WHorl cavity to be found in Nerineid gastropods. This feature, combined
with the acicular spire and solid columella, enables representatives of

this genus to be readily distinguished.

Only one species (B. bacillus (d'Orb.) = subjective synonym
N. complicata Witchell) has been described from British Bathonian strata
(Witchell, 1886, p. 272; Arkell, 1931, p. 620; Cox and Arkell, 1948-
50, p. 79). This contrasts markedly with the large number of Bactro-
ptyxis ''spp''. described from coeval strata in France (Cossmann, 1885,
1896;k Fischer, 1969) and Bajocian strata in England (Witchell, 1887;
Hudleston, 1890-96) . ‘Thdse described species known to the present

aﬁthor are listed below.
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Bajocian (including Aalenian)

|

bacillus (d'Orbigny).

| oo

bacillus var. cervicula (Hudleston).

|
.

bacillus var. carnicotensis (Hudleston).

lo

bacillus var. crassicincta (Hudleston).

|oo

brevivoluta. (Hudleston).

campana (Hudleston).

jo

|
.

conica (Witchell).

conéobrina (Witchell).

joo

|

cotteswoldiae (Lycett).

guisei (WItchell).

o

|

. jonesii (Lycett).v
lebruni (d'Orbigny).

|

oppelensis (Lycett).
pisolitica (Witcheil).
producta (Witchell).

santonis - (Hudleston).

jfw |lw. |w
N . N

)

stroudiensis (Witchell).

|

subbrevivoluta (Hudleston).

jo
.

‘velox (Witchell).

|
.

xenos (Hudleston). = - .

|

Bathénfaﬁ

B. éxonensfs;(d'brbfgnY).

B. bacfllus (d'Orbigny).

B. bacillus var. simonis Dietrich ex. Piette.

B. bacillus var, michalet! Cossmann.

B. barrandeana (Cossmann ex. Piette).
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B. complicata (Witchell).

B. cossmanni Fischer.

B. implicata (d'Orbigny).
B. raxané (d'Orbigny).

B. subbrnntrutana (d'Orblgny).

B. sulcnfera (Cossmann)

B. trachaea (Deslongchamps)

Durlng’thlslsrody; many of these species proved‘dlfflcqlr;to :
recognlsé or'weréiunreoognlsable. ‘Beérlno in mind that/many of the
original%descriptions‘and identifications of the aboYe soéoies are
of consloerahle”antiQUiry, the present:snthorltonsiderod that a
taxononio revision of fhese specleslwas long overdue and that a

satiisfactory basis for this revision would best be achieved by varia-

tion studies on selected Bactroptyxis populations.

The intra-specific varlatlon in fold morphology in several

BaCtrOptnyS samples is shown in the following figures;

Fig. 2 3a and b Foss Cross, Fibuloptyxis Bed bed 7 in F|g 1.7.

Fig. 2 h Foss Cross,Solenoeora Bed, bed 10 in F|g l 7.

Fig. 2 Sl Dagham Downs, Bactroptyxns Bed, bed 12 in Fig. 1.6.

Fig. 2. 6 Stony Furlong rallway cutting, Bactroptyxis Bed, bed l3c”of
Richardson, 1911, p. 110 and Fig. 1.8.

Fig. 2.7 Clypeus‘Grlt,vGolden Valley road cuttlng (so 902922) 0. h0m.

below the prominent‘Stnphrothyrls marl (bed 2 of Channon, 1951, p. 174).

In all these dlagrams, only the complete, mature fold development
is shown and none of the sections are taken from the early ontogenetlc
growth stages or the apertural reglon (the ontogenetlc fold varlatlon

and development is described in Chapter 4).



Specimen nqmbers refer to personal collection of the author.
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Fig. 3a. Variation in fold morphology.

B. 'imgl‘icata Foss Cross Fibuloptyxis bed ('7)’.‘




_ ' Fig.3b. Variation in fold morphology. .
B.implicata; Foss Cross Fibuloptyxis bed(7)




Specimen numbers refer to personal collection of the author.
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S

Fig. 2.4. Variation in fold morphology. B. fmpiiéata Foés Ckoss'Solenopora bed (10).




'Spécimen numbers refer to personal collection of the author.

L

Fig. 2.5. Variation in fold morphology. E,:implicéta Dagham Downs, bed 12.



Specimen numbers refer to personal collection of the author.
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Fig. 2.6. Variation in fold morphology. B. imglicataVStony Furlong, bed 13c.
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‘Specimen numbers

refer to personal collection of author.

. Fig. 2.7. Variation in fo]d’morpholbgy;~ B

3

implicata Golden Valley, bed 2.
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The variation in external shell morphology is more difficult to
illustrate. Median sections of the gastropods enable a qualitative
assessment of the whorl concavity to be made. In general, the whorls

of most Bactroptyxis spp. are slightly concave to straight-sided and

~ the variation is such that this amount of whorl concavity does not
seem to constitute a reliable basis for further taxonomic subdivision.

~-The significance of those representatives of Bactroptyxis with

-extremely concave whorls will be discussed later.

The very falnt splral ornament found in these gastropods is
.normally very dlfflcult to observe. | The vagarles of preservation and
data loss consequent upon post-mortem abrasion where present, combine_
to effeotire]y'negate any practical taxonomic s%gnificance‘of shell

ornamentation in these forms.

vFrom/the examination of Figs. 2.3 - 2.7 and many other specimens,
the present author consuders ‘that the varlatton in both fold morphology

and whorl concavnty wcthin a single Bactroptyxis population Is as

great as"that between populatlons. There appears to be no satlsfactory
basns withln the species concept outlined earlier upon whlch to sub-

dlvude any of the Bactroptyxis sp. populations found in the course of

lthrs study-

Such type-materials as are known to the present author of the

various Bactroptyxis spp. described from British strata have been
examined and Dr. J.-C. Fischer (Institut de Paléontologie, Muséum
‘ National d'Histoire Naturelle, Paris) kindly made avallable some -

"“‘material of the following French species;
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1. Bactroptyxis trachaea (Desl.) Hydrequent, Bathonian inférieur, coll.

le Mesle. ..

2. - Bactroptyxis trachaea (Des1.) Les Pichottes, Bathonian supérieur,

- coll, le Mesle.

3. Bactroptyxis trachaea (Desl.) Rumigny, Bathonian supérieur, coll.

Fischer. '

L. Bactrop;xxis trachaea (Desi ) Ple, Bathonian supérieur, coll. Peron.

5. Bactrqgtxgls axonensis (d Orb ) Rumlgny, Bathonlan supérieur, coll.

Fnscher.

6. Nerinea bacniius d'Orb., Marquise, Bathonian,coii. d'Orblgny,coiiec-

tlve number 2622

7. Nerinea |mpilcata d'Orb., Marquuse, Bathonlan,coil. d'Orbigny,coiiec-

tive number 2618

Considering the degree of overlapping morphological variation shown
to be present in the White Limestone (M. Bathonian) populations and 1
Clypeus Grit (u. Bajocian) population, the present author believes that

the genus Bactroptyxis has been extensively and erroneously 'oversplit!'.

Nevertheiess, using the criteria of dnstinctive internal folding and/or
idlstlnctlve externai morphology, severai species categories can be
readiiy identified thCh are retalned here and these are briefiy summa-=

rised below

66/1. Bactroptyxis cotteswoidlae (Lycett 1857i - subjective syﬁoﬁyat

Nersnea conlca. WItchell 1887

lnternai cross= sectlon of whorl cavity is unmlstakeabie in having
three coiumeiiar foids.' Foid diagnosis 3. 1 2.0. See Flgure 2. 8 Age,
BaJoclan, mainly Murchlsonae Zone; ‘abundant in the Pea Grit and Oolite

Marl of the Cotswolds and especially throughout the Lower Lincolnshire

Limestone.
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66/2. Bactroptyxis xenos (Hudleston - 1890).

Whorls very high in relation to width; spire extremely acicular.
Internal section very elongate with folds simple. Foid diagnosis
2.1.2.0. See Figure 2.8. Age; Bajocian, base of Murchisonae Zone;

- Haugi Subzone; . uncommon, from the shell bed below the Lower Limestone

at Cleeve Hill (Hudleston, op. cit., p. 216).

8b/3. Bactroptxxis gulsei (W|tcheil ']880)
A very dlstlnctlve species in which the whoris are extremeiy concave

wnth bulglng, rounded sutures. Whorls very hlgh in reiatlon to wndth

The flgures of Hudleston (op. cit., pi XV, fig. la = c) are reasonablyi
accurate The internai section has the fold diagnosis 2.1, 2 0. but the i
folds, especnaily the columeiiar ones are very poorly developed. See
Figure 2.8. < Age; recorded from the Upper Bajocian = mainly confined to
the Clypeus Grit (see Hudleston, op. cit,, for localities) although the - -

present author has collected this species from the Lower Lincolnshire

Limestone (Discites Zone) at Castle Bytham (SK 9918) - bed 3 of Kent, in |

Sylvester-Bradley and Ford, 1968, p. 223.

Bbﬁh Bacccoptyxie”caggana (Hudleston 1890).

Thia soecies has the appearance of a compressed guisei, the whorls
belng much shorter with respect to their width. - The Internal section
given by Hudleston (1890-96, pl. Xv, fig. 2b) is certainly inaccurateiA
The type-specimens (J 7829-32: Sedgwick Museum, Cambridge) show no clear
internal section. 1However, the very distinctive external morphology
serves to distinguish this species. Age; Bajocian - Lower Lincolnshire

Limestone at Blemisthorpe 7Discites Zone.
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Bb/SQ Bactroptyxis lebruni (d'Orbigny, 1854).
| The holotype of this French Upper BaJocian specnes came from
Crepey S.W. of Nancy,MoselIe and, according to both Cossmann (1898 pr
140) and Dietrlch (1925, p. 38), the type has been lost. Consequently,
Cossmann (op. cit., p. 140) designated a very poorly preserved neotype
(op. cit., pl. X, fig. 16) from Frouard (Gaiffe collection). Externa{]y

the neotype of Bactroptyxis lebruni is apparently indistinguishable

from many other Bactroptyxis spp.:fn that the spire is acicular withff

numerous smooth, almost flat whorls. The only figured internal sectionf
known to the present author is that of d'Orblgny (1851 -60, pl 251 figs,
2-3) which appears very distinct and on this basns B lebrunl is pro-;

V|SIonally regarded as a valld species (see Figure 2. 8)

bb/6. Bactroptyxis barrandeana (Cossmann ex. Piette, 1885).

1885 Nerinea barrandeana, Piette, p. 1113 (lnsuffisament caracterise)

1885 Nerinaea barrandeana, Cossmann ex. Plette, pP. 205, pl. XVll,v

fig. 48.

,1898'Nerfnella barrandei, Cossmann, p. 96, pl. VII1, fig;rh].;i;

1969 Bactroptyxis barrandeana Fischer, b. 178, flg. 37; pj, eril,

figs. 6-8'.

The true generic afflnlties of thls specues remanned unknown untll
Fischer (op. cit. ) sectloned a number of specnmens which showed a typical

Bactroptyxis internal Structure.»>The fold dlagnosis is 2.3.2.0; the%

folds being either snmple or bi-angular producing an internal structure

unllke that of any other descrlbed Bactroptyxis sp. (see Figure 2. 8)




cossmani Fischer 1962
Fischer,1962p.55fig.33

cotteswoldiz (Lycett 1857)

. GP3'6 - M.J B colin, : xenos (Hudleston 1890)

SM-J6310 ; Hud, Pi. XV fig.4b .

guisei (Witchell 1380) )
- Wi santonis (Hudleston 1890)
BM -G82205; Witchell, SM - J6837; Hud., PI. XVI. fig

PL4, fig.2

* februni (d Orbigny 1854)

: pisolitica (Witchell 1887)
dOrb, P1,251,figs.2-3

subbruntrutana (dOrbigny 1854)
BM -G82236; Witchell, PL. 1, fig.6a

Fischer,1969,p.177, {ig.36

barrandeana{Cossm.ex Piette
1885) Fischer 1969 p.177 fig.37

.8a

pisolitica (Witchell 1887)
SM- J6808, Hud..PI_XVI , fig 7

Fig. 2.8. Fold morphology of 'valid’ Bajocian ahd Bathonian s‘pecies of Bacfroptyxis.
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Externally, the apical angle is rather large (approximately 10°)
and the concave whorls are very low. According to Cossmann (EE' cit.)
and'Fischerﬂ(QE. cit.), this species has a well developed ornament of

four spiral lirae. Age; Upper Bathonian of the Ardennes, France.

65/7. Bactroptyxis cossmanni Fischer, 1962.

6&%8.‘ Bactroptyxis subbruntrutana (d'Orbigny, 1854),

The distinction‘between these two species has been fully dealt with
elsewhere (Fischer, 1964, pp. 55-6, figs. 33-34, pl. 11, figs. 23-29).
Both species have large apical angles (12°-15°) and according to Fischer
(op. cit., P. 55). theyAarerdisﬁinguished by their external morphologies.

B. cossmanni Bas convex whorls, a rounded periphery and is '""exterieure-

ment trés difficile a distinquer de Fibuloptyxis bucillyensis' (= sub-

jective synonym of F. Wltchelll)(Flscher, op. c1t , p 55)... B. subb run-
trutana has concave whorls and an angular perlphery._ Both specié; have
similar internal sections in which the very pronounced bi?angular

p;rigﬁéJ«fold'j;‘par;i;u]arly distinctive (see Fig. 2.8).

Bb/9 ' BactrOptyxis impllcata (d 0rb|gny, 1854)

{?) 1842 Nerlnea trachaea, Deslongchamps, P 188 pl. 11, flgs. 3-h

(nomen dublum)

l8h3 Nerinea voltzni d'Archlac, p 381, pl 30;<ffg.ﬁs,

’ (non Deslongchamps)

18&9/50’ Nerinea lmpllcata, d'OrbIgny, p. 298, no. 35

1849f50 Nerinea bacillus, d'Orblgny, p. 298, no. 36

18&9/50'”Nerinea trachaea, d'Orbigny, P. 298, no._ho

. 18&9/50'"Ner|nea axonenS|s, d'Orbigny, p. 299. no. hS

(7) 1851 1856 Nerlnea trachaea, Woodward p. 129, fig. 79.




1854
1854
1854
1854
1854
1855
1855
1857
1857
1867
1885

1885

1885

1885
1886
1886

1886
1886
1886
1886
1886
1886
1886
1887
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Nerinea implicata, d'Orbigny, p. 82, pl. 251, figs. 4-7.

Nerinea bacillus, d'Orbigny, p. 84, pl. 252, figs. 3-6. ;

Nerinea trachaea, d'Orbigny, p. 89, pl. 253, figs. 7-8.

Nerinea axonensis, d'Orbigny, p. 92, pl. 253, figs. 12-15.

Nerinea rayana,~Cotteéu,’p. 20.

Nerinea axonensis, Piette, p. 1098, and p. 1118.

Nerinea Simonis, Piette, p. 1114,

Nerinea Jonesii, Lycett, p. 124, pi.. 2, fig. 4.

Nerinea Oppelensis, Lycett, p. 123, pl. 2, fig. 6.

Nerinea bacillus, Laube, p. 21]

Nerinea (Ptygmatis) implicata, Cossmann, p. 196, pl. 1, fig.

23-24,

Nerinea (Ptygmatis) bacillus, Cossmann, p. 196, pl. 1, figs.

25-26 and pl. XI, fig. 18.

Nerinea (Ptygmatis) axonensis, Cossmann, p. 198, pl. 9,

figs. 1-2. .

Nerinea (Ptygmatis) trachaea, Cossmann, p. 199.

Nerinaea complicata, Witchell, p. 272-3, pl. &4, fig. 2.

Nerinella (Bactroptyxis) implicata, Cossmann, p. 39-40, pl. 111,

figs. 13-1b4, "

Nerinella (Bactroptyxis) Jonesii, Cossmann, p. 40, @' . -

Nerinella.(Bactroptyxis) producta, Cossmann, p..40.., ~i.

Nerinella {(Bactroptyxis) Oppelensis, Cossmann, p. 40.

Nerinella (Bactroptyxis) bacillus, Cossmann, p.-40.

Nerinella (Bactroptyxis) trachaea, Cossmann, p. 40.

Nerinella (Bactroptyxis) axonensis, Cossmann, p. 40.:

Nerinella (Bactroptyxis) complicata, Cossmann, p. L0.

Nerinaea Oppelensis, Witchell, p. 31, pl. |, fig. 5.




1887
1887
1887

1887.

1887

1888

1890

1890

1890

1890 ’ "

1890

1890

1890

1890

1890

1890

1890

1890
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Nerinaea stroudiensis, Witchell, p. 33, pl. I, fig. 9.

Nerinaea consobrina, Witchell, p. 33, pl. I, fig. 10.

Nerinaea producta, Witchell, p. 34, pl. |, fig. 13.

Nerinaea velox, Witchell, p. 34, pl. Il, fig. 3.

Nerinaea Jonesii, Witchell, p. 25,

Ptygmatis axonensis, Schlippe, p. 190,

Nerinaea (Ptygmatis) bacillus, Hudleston, pp. 217-8, pl. XV,

figs. 5-7, pl. XVI, fig. 12.

Nerinaea (Ptygmatis) bacillus var. carnicotensis, pl. XV,
fig. 5a and b.

Nerinaea (Ptygmatis) bacillus var. cervicula (pars.), pl. Xv,

fig. 6a - c.

Nerinaea (Ptygmatis) bacillus var. crassicincta, pl. Xv, fig. 7a.

Nerinaea (Ptygmatis) Jonesii, Hudleston, pp. 218-9, pl. XV,

fig. 9. =~

Nerinaea (Ptygmatis) Oppelensis, Hudleston, pp. 219-20, pl. XV,

fig. 11.

Nerinaea (Ptygmatis) producta, Hudleston, pp. 220-21, pl. XV,

figo 10.

Nerinaea (Ptygmatis) consobrina, Hudleston, p. 221,

Nerinaea (Ptygmatis) velox, Hudleston, p. 221, pl. Xvi, fig. 1.

Nerinaea (Ptygmatis) stroudiensis, Hudleston, p. 222, pl. XVI,

fig. 2.

Nerinaea (Ptygmatis) brevivoluta, Hudleston, pp. 225-6, pl. XVI,

figs. 9-10.

Nerinaea (Ptygmatis) subbrevivoluta, Hudleston, p. 226, B

pl. XVI, fig. 11.




1898
1898
1898

1898
1898
1898
1898
1898
1898
1898
1898
1898
1898
1898
1925
1925
1925
1925
1925

1925
1925

1925
1925
1925

1925 |
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Bactroptyxis jonesii, Cossmann, p. 141, pl. X, figs. 23-24.

Bactroptyxis bacillus, Cossmann, pp. 141-2, pl. X, figs. 19-21.

Bactroptyxis bacillus var. michaleti, Cossmann, pp. 141-2,

pi. X, fig. 22.

Bactroptyxis implicata, Cossmann, pp. 142-3, pl. X, figs. 25-28.

Bactroptyxis axonensis, Cossmann, pp. 143-4, pl. . XI, figs. 1-2.

Bactroptyxis trachaea, Cossmann, p. 145,

Bactroptyxis brevivoluta, Cossmann, p. 168,

Bactroptyxis complicata, Cossmann, p.. 168.

Bactroptyxis consobrina, Cossmann, p. 168.

Bactroptyxis oppelensis, Cossmann, p. 172.

‘Bactroptyxis producta, Cossmanh, b. 174,

Bactroptyxis subbrevivoluta, Cossmann, p. 17h.

Bactroptyxis stroudiensis, Cossmann, p. 174.

Bactroptyxis velox, Cossmann, p. 175,

Bactfgptyxis axonensis, Dietrich, p. 36.

Béctrgbt&xfs bacillus, Diétrich p. 36.

?Béctrqptyxis brevivoluta, Dletrlch p. 36.

Bactroptyxis compllcata, Duetrlch p. 37

Béctrqptyxis consobrlna, Dletrlch, p. 37.

Bécf(égtxxis img]lcata, Dletrlch p. 37

Baétroptyxis jonesii, Dnetrlch, p. 38

BactfoptixisAngelensis, Dnetrach P 38

Bactroptyxfs_g;oducta, Dletrich P. 38

‘Bactroptyxls simonis, Dietrich, p. 39.

Bactroptyxls stroudiensis, Dietrich, p. 39.v
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. 1925 Bactroptyxis subbrevivoluta, Dietrich, p. 39.

1925 Bactroptyxis trachaea, Dietrich, p. 40.

. 1925 Bactroptyxis velox, Dietrich, p. 40.

V. 1931 Ptygmatis (Bactroptyxis) bacillus, Arkell, p. 620, pl. XLIX,

fig. 13.

V. 1947 Ptygmatis (Bactroptyxis) bacillus, Arkell, p. 43, fig. 5, no. 2.

V. 1950 Bactroptyxis bacillus, Cox and Arkell, p. 79;

V. 1969 Bactroptyxis axonensis, Fischer,’pp. 177-8, fig; 38.

V. 1969 Bactroptyxis trachaea, Fischer, pp. 178-9, fig. 39.

Discussion
In view of the rather drastic chahges in taxonomy prdpoeed by
re-defining B. implicata, a more or less complete synonymy has been

given for this species.

French examples

The earliest available name for this species as defined by the
present author, is apparently N. trachaea, bes!ongchamps, 1842,
However, the original description of Deslongchamps . {1842, p. 185) was
too generallsed for subsequent use and the figures of N. trachaea
(Deslongchamps, -1842, pl. 'Xl, figs. 3-b4: not pl. IX, figs. 2-3 as given
in the text, p..188) are poorly drawn fragments of an.internal mould, . -
Furthermore, -the cross-section is not comparable with that of any other

figured Bactroptyxis sp. Evidently Cossmann (1898) agreed that

ﬁ. trachaea Deslongchamps was inadequately diagnosed and remarks (p. lhs)

"Si réellement Il s aglt bien de la meme espéce, - et Je suis teute de

la croire, = 11 est imposslble de substituer trachaea a lmplicata,
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quoique ce soit une dénomination antérieure, attendu qu'elle est
trop imparfaitement caractérisée'pour remplacer une diagnose aussi
précise que celle de N. Implicata d'0rb." Furthermore, as noted by"
Cossmann (op. cit., p. 145) the only other figure of N. trachaea is
that glven by Woodward (1851-1856, p. 129, fig. 79) which is also

poorly drawn and quite unsatisfactory.

The holotype, and only specimen according to Delongchamps

'(op clt. ), is now presumed to be lost along wnth most of the
Deslongchamps collection (Cossmann, 1836, p. 26) and no other epeC|-
ment is available from the same locality to act as a neotype (see
Cossmann, 1898, p. 145). Consequently the present author considers
that as

a) the holotype of N. trachaea is unavailable for study'-

b) no neotype has been designated

c) the original descriptions and figures of Deslongchamps (op. cit.):

are inadequate, N. trachaea should be regarded as a nomen dubium.

The next available and interpretable name Qi. imElicata‘d'Orb.) should
therefore be used for this, taxon. Presumably, Cossmann's doubts about
the identity of N. trachaea were at least partially responsible for

his designation of N. implicata as the type-species of Bactroptyxis

{Cossmann, 1896, p. 39). However, subsequently the specleé‘name trachaea

has been retained by Fischer, (1969, p. 178).

i

in his revision of the fauna from the Bathonian strata south-west of the

Ardennes Flscherg_g c1t )proposedthatB.|nm||cata(d Or f)andB bacallus

(d Orb ) are subJectlve synonyms on the baSIS that (p 179)"..J‘examen de

nombreux lots montre que l'évndement des tours peut subir des variatlons
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graduelles chez une.méme population et par fois sur un.méme individu,..."
and that “.;;‘la valeur de 1'angle sutural peut varier indifférement

de 13° 3 18°, sans aucune relation constante avec l'évidement/des tours."
Fischer concluded that (op. cit., p.’178), "Il n'y a donc pas lieu de
distinguer deux espéces et 11 serait méme abusif de les considérer au
rang de variétes.“ These conclusions were based upon'external shell
morphology. . Evidently Fischer (op. cit.) did not examinedthe_variatlon
in fold morphologies, although he did consider that (p. 178) Mchacun de
ces plls peutentrebl- ou tri- anguleux'" On the basis of the'd'Orbigny
material made avallable to the present author (see previously) and the
variation studies outlined earlier, the unification of B. implicata and

B. bacillus seems to be justified.

The present author believes that the range of variation found in
B. implicata is sufficiently large to also encompass those specimens
described by d'Orbigny and subsequent authors as'g.laxonensis. Cossmann
(1898, pp; 143-4, pl. XI, figs. l-Z)Eand rische}‘(196§, pp. 177-8,
fig..38) have both described various aspects of B. axonensis.\ Cossmann
(op. cit. ) only considered the external shell morphology and concluded
that B. axonensis could be distinguished from B. bacillus only on the
basis of the slightlf larger apical angle of the fonmer. A neotype was
designated by Cossmann (op. cit., pl. X1, fig. 2) presmmably‘because
the holotype was unavanlable, but neither the neotype nor the associated
- specimen of B. axonensis figured by Cossmann (pt. x1, fig. l) have
Z aplcal angles outside the range observed in the B. Implicata samples
i examlned by the present author (see prevuously) Indeed, the variation
in external shell morphology of those specnmens identlfied’and collected

f by Fischer as B. axonensis from the Bathonian of Rumigny, France, can be



" bacillus d'Orb. 1854 .

Spec. 2622 d'Orbigny colln.
Bath. sup.,‘Marquise.‘ e

~ implicata d'Orb. 1854 |
figd. d' Orb1gny, 1854 pl. 251,

f1g 7. -

A .

trachaea Des1. 1843
Spec. 5K, Peron colln.

Bath. sup., Poix, Ardennes.

5 axoniensis d'Orb. 1854

Spec. 1Q, J.-C. F1scher coTln
Bath. Sup., Rumigny, Ardennes,

Fig. 2.9. Fo]d morphologies of French‘subjective Synonyms”of_gg'imglitéta;
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matched amongst specimens identified (and in part collected) by
Fischer as B. implicata (le Mesle collection, Pas de Calais and -

Fischer collection, Rumigny) (See Plates 2.5 and 2.T).

As ng;ed by Fischer (op. gli.,‘p7.177) "1 est nécesgaire de
figuerlé nouveau line coupe‘longitudina]e, 1a seule pﬁb]ié; jusqu'- ﬁ
alors, par“derﬁhiac,hétaut tfop schématique," énd tﬁebséct;on given
(fig. 38)>shows thaf tﬁé internal fold morphology of B. axonenslis is
encompassed within the range of the British samples shown in Figs.
2.3 to 2.7. This was confirmed by the examination of specimens of
B. axonensis sent to the present author by Fischer (see previously).’

The Internal fold morphology of the several FrenchﬂBactroptykis spp.

examined by the present author and considered subjecfivé syhonyms‘of

B. Implicata are shown In Figure 2.9.

British examples

) Thg numerous Bajociéﬁ ;péciesApf Béctfoptyxis were original]y‘
described by Lycett»(1857),’witche1j(1886 and)1887)>éh§kH;d)eston
(1896).1 Having examineduag mp;h typé-matér(al of these sbecieswas could
be locéted, the present au£hor‘considersﬂthat they were diagnosed on

the basls of inadequaté samples ans that no practical taxonomic sub-
division of these speclies is possible or needed. They are all there-

fore here regarded as subjective synonyms of‘gftimgllcatal’

The various internal configurations of the folds in these British

Bajoclan Bactroptyxis 'species' are shown in Figure 2.10. Where possible,

the internal sections have been drawn from the original type-material,

as described below. *°

i et a2 sy MNP i 1 S Ty D
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oppelensis Lycett 1857.
0f the two Lycett syntypes from Selsey Hill, one (G.S.M. 112690)

is not sectioned and in the other (G.S.M. 112691) the section is not
aklel.} Therefore a cross- sectlon of the whorl cavlty from specimen

G l630h (Topotype from Selsey, WItchell collectlon, Brltlsh Museum,
Natural Hlstory) which was figured by WItchell (1887, pl 1, flé; 5a)

is shown In Flgure 2, 10

jonesii Lycett 1857.-
Neither the holotype, G.S.M. 8089, nor the paratype, G.S.M. 41447,

of this Lycett species have been sectioned. At present, no sectioned
specimen appears avallable for comparlson. The type-material was

obtained from the Lr. Freestone (Murchlsonae SUBzone) at'Nailsworth.

consobrina Witchell 1887.

- A section of the whorl cavity from the figured syntype of Witchell
(B.M.N.H. = G. 16301; 1887, pl. 1, fig. 10a) is shown in Figure 2.10
together With another example,from the Witchell collection, B.M.N.H. =
G;”82229 The type-speclmens were collected from the Pisollte (? = Pea

rit) at Longfords nr. Nallsworth

complicata Witchell 1886.
- Witchell's syntype (B.M.N.H. - G. 16250; 1886, pl. IV, fig. 2a)

was collected at Tlltups End (Retrocostatum Zone - Bathonlan) and is

hown ln Flgure 2. 10

velox Witchell 1887.
The type-specimens on which Witchell based this species were
borrowed from Hudleston who collected them from the Oolite Marl

(Bradfordensis Subzone) at Swifts Hill and Longridge. Figure 2.10 shows




- 2:80 -

an internal section of the whorl cavity from the specimen figured by

Hudleston (1830, pl. XVI, fig. 1) as Ptygmatis velox. (S.M. = J 6826).

stroudiensis Witchell 1887.

Witchell (1887, p. 33, pl. 1, fig. 9) did not figure a section of
this species. However, the WItchell collectlon contains a sectloned
specimen (? a para type; B.M.N.H. = G 82244) which is shown in Figure
2.10. Thls species is recorded by Witchel | (op. cit. ) From the "marly

llmestone' (? = Oollte Marl) of Swnfts HINI.

Erodueta’Wffehell 1887.

WiThe iheeénal eection shown ih Figd;erz;lo Is that of:Wifehell'éA
syntype, B.M.N.H. - G 822113 (Witchell, 1887, p. 3k, fig. 13a).
Another example from the Hudleston collection (flgured in Hudleston op.
cit., pl. XV, fig. 10a) Is also shown (S.M. - J '6824).  The known'
seeciﬁens‘arerfkom the<Pea Gfit (MurehisonaeisﬁbQOne) et Leﬁgfords, nr.
NéilsWo}th.' | | | ‘

o et

brevivoluta Hudleston 1890, .t
. Three internal sections are sﬁown }eifiguee 5,10; the figured

specimen of Hudleston (1890, pl. XvVI, fig. 9b; S.M. J 6839) together
with specimens S.M. J 7924 and J 7921) Hudleston»collectloh. Sedgwick

Museum, Cambridge).:

Cempaklson of Figure 2.10 with Figures 2.4 - 2.8 and 2.9 suggests
that no practical subdivision based Uponlinternal fold morphology is
possible. Evidently Hudleston. (op. 515.)‘at least partially,agreed for

in several statements he concludes; . . e s B
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(p. 222) "lnternally all three (i. e. oppelensis, velox and

stroudiensis are closely related and some mlght be dlsposed to regard

them as varletles of one specnes”

(p. 221) 'He (wttchell)'says that it (i.e. consobrina) differs

very little in its internal structure frbm_ﬂ{ oppelensis,''.

and (p. 220) "'The section of Ptyg. oppelensis differs in no

material respect from the sections of Ptyg. bacillus'".

“In those museum specimens which are both well-preserved and
complete, it is notlceable that the shells of specimens ldentnfled as

oppelensis, jonesii, consobrina,velox and stroudlen5|s are dimorphic.,

The whorls of the apical part of the shell have concave walls, but the
concavnty disappears aperturally and the lower whorls of these shells

are flat or. only slightly concave, thus being totallx indistinguusable

from implicata, bacnllus, producta, etc. which do’ net'exhlblt this

dimorphism. The taxonomic significance of this feature is difficu]t

to assess.;'Since‘the_vast majority of Bactroptyxis specimens are -

incomplete and lack the apical part of the shell, this featufedis :
unlikely to be of any practlcal value.‘ In the Itght of the studies
undertaken so far, it would probably be best to regard those specimens

of B. implicata with markedly concave aplcal whorls as a subspecies -

]
oppelensis.
Until furthef'specimens are available it is also suggested that

the larger apical"angles (12°-14°) of brevivoluta Hudleston (inc.

subbrevivoluta) sufficiently distinguish these specimens to war}ant a

subspecific name - brevivoluta. They are otherwise indistinguishable




T Syntype
G16301 —

Syntype
G 16250

\- PR

obpclcnsis i.vccn 1857 ‘
] consolbrina Witchell 1887

: complicata Witchelt 1886 s ———
TJopotype -Witchell colin. G16304 —_— v . velox Wltt.hf.rll 1887

J 6826 - tigd Hudleston, pl XVHE,
P fig 1

J 7921

4 . Syntype
7 Paratype | G82z43
G 82244 - t

= brovivoluta Hudleston 1890 —

i

J 6824 figd Hudleston, e
- pl XV, fig.10a -

producta Witchell 1887

]

?Syntype figd. Hudleston pl XVI, fig b

J 6839 _ L

- stroudiensis Witchell 1887 - R , J7924

“Fig. 2.10. The fq]d morpholegies of British 'subjective synonyms of B. implicata.
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from other members of the B. implicata group.

The B. bacillus varieties carnicotensis (Hudleston) and

crassicincta (Hudleston) undoubtedly fall within the range of

morphological variation of B. implicata. The other variety proposed
by Hudleston (op. cit. )lB. bacillus var. cervicula io, ih part, rather
unusual. Several of the specimens are undoubtedly B. imelicata (e g.

J 6816, J 7848; Crickley Hill and J 78&9, Birdllp - all Sedgwick
Museum, Cambridge). However, specnmens J 6814 and J 6815 from the
Upper Lincolnshire Limestone (figured by Hudleston, op. clt.. pl Xv,
fig. 6a and b respectively) show an lnternal fold morphology inter- |

mediate between implicata and guisei and an external morphology

characterised by extremely concave whorls and very acicular splires.
The internal fold morphology of these specimens is shown in Figure 2.11,
Their taxonomic position is at present regarded as uncertain and must

await further study of Bajocian forms.

The distribution of B. implicata in the British Bathonian White

Limestone is discussed in Chapter 1.

Bk%]o. Bactroptyxis pisolitica (Witchell 1887).

(= subjective synonym . Ptygmatis santonis Hudleston 1890, p. 224),

Two features serve to distinguish this species. The shell is remarkably

acicular and ihe internal fold morphology, whilst of the same plan as

B. implicata, never shows complex ancilliary folds, the main folds
~always remain relatively simple. The internal sections shown in Fig.2.8

are from the syntype, B.M.N.H. - G 82236, of pisolitica (Witchell, 1887,

pl. 1, fig. 6a), from the specimen figured as pisolitica by Hudleston,

S.M. - J 6808 (see Hudleston, 1890, pl. XVI, fig. 7) and from the




- 2:83 -

figured syntype of santonis S.M. - J 6837 (Hudleston, 1830, pl. XVI,

fig. 8a).
Age: Lower Bajocian, Murchisonae Zone (Oolite Marl and Pea Grit).

The stratigraphic distribution of B. implicata in the White
Limestone has been discussed in Chapter 1. Within the area studied,
this species is confined to the Retrocostatum Zone. However to the
south-west of the White Lfmestone,'g. implicata evidently ranges into
the stratigraphically higher Aspidoides Zone since Green and Donovan
(1969, pp. 32-33) reliably record this species from the Upper Rags of

the Great Oolite in the Corsham railway cutting.




Variation in external morphology of specimens identified

as J3. axonensis by J.-C. Fischer

Specimen |If Specimen 1c Specimen In

J.-C. Fischer colin., Bathonian, Rumigny, France.

All specimens coated with NHi+Cl.

Plate 2.S.






Variation

Specimen 3a

Bath. sup.

Talus de la Gimpette

J.-

Rumigny, Ardennes

C.

Fi scher col 1n.

in external morphology of specimens identified

Specimen Ab

Bath. sup.

Les Pichottes, Pas de Calais

G. le Mesle colin.

All specimens coated with NHi+Cl.

Plate 2.T.

as B. implicata

Specimen 3b

Bath. sup.

Talus de la Gimpette

Rumigny, Ardennes

J.-C. Fischer colin.
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(57 Genus Fibuloptyxis Cossmann 1898

Type-species Fibuloptyxis umbicilifera (Piette 1855)

Discuss ion

Apart from a brief mention by the present author in the Inter-
national Field Symposiurn on the British Jurassic ,b 1969 - Excursion Guides,
Excursions from London (ed. Torrens, 1969), this is the first discussion

of the genus Fibuloptyxis in England.

The type-species IN1. umbicilifera Piette (1855) together with
N. voltzii Deslongchamps (1842) were placed by Cossmann (1898, pp. 66-67)
in his 'section* Melanioptyxis, although the presence of an umbilicus in
these two species led him to observe (ga. cit., p. 66), "Cette espéce,
ainsi que la suivanle forment évidemment un groupe a part; mais ['état
de conservation des individues que j'en connais n'est pas assez satis-
faisant pour qu'on piusse les prendre comme types d'une section nouvelle,
a laquelle on pourrait peut-éntre ultérieurement attribeur le nom -

K
Fibuloptyxis Cossm., 1898.

Both Mel anijoptyxis and Fibuloptyxis were designated 'sections' by
Cossmann (o£. cit.) and were considered infra-subgeneric in their
taxonomic status, both being placed in the subgenus Nerinea (Nerinea).
Wenz (1940) ranked Fibuloptyxis (along with Melanioptyxis, Diozoptyxis,
Ptygmatis, etc.) as a subgenus of Nerinea and gave the first formal
diagnosis (Wenz, op. cit., p. 821). Later, Fischer (1960, 1964, 1969)
described three new species of Fibuloptyxis (which he then gave full
generic status) and gave their distribution in the Bathonian of France.
Pchelintsev (1965) in discussing his new order, the Murchisoniata, had

also created a new family, the Fibuloptyxisidae, belonging to the super-



- 2:85

family Nerineacea. Pchelintsev (op. cit.) included a familial diagnosis
and placed only two genera, Fibuloptyxis and Melani-optyxis in the family,
regarding them both as highly primitive; retaining most of the ancestral
characters and having an external morphology characteristic of the super-

family Tubiferacea but with a Nerineacean internal morphology.'

However in the progressive taxonomic elevation of Fibuloptyxis,
neither Fischer (op. cit.) nor Pchelintsev (0f£. cit.) gave a generic
diagnosis for Fibuloptyxis. The lack of any diagnosis was previously
recognised by Cox (Treatise M.S. ca. 1960-65) and in preparation for
the projected Treatise on Invertebrate Palaeontology (vol. Gastropoda
exc. Archaeogastropoda) he gave a diagnosis for the genus Fibuloptyxis

in order to rectify the omission.

Prior to the preparation of his Treatise manuscript, Cox (195*0
had created a new genus Pseudotrochal ia (with JI. patella Piette 1855,
from the Bathonian of France as the type-species) and then believing
Fibuloptyxis and Pseudotrochalia to be separate genera, included both in

his Treatise manuscript.

The close similarity existing between Fibuloptyxis and Pseudotrochalia
was first noticed by Fischer (1960, p. 209) who stated "A I'examen
simultane de Pseudotrochalia et de Fibuloptyxis, il est permis de penser
que ces deux genres sont assez voisins:". Fischer later concluded (1969,

p. 179: - after the preparation of Cox's Treatise manuscript) that the
two genera are subjectively synonymous, a decision with which the present
author agrees. Therefore an emended generic diagnosis for Fibuloptyxis

and a list of the known species is given below.
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Genus Fibuloptyxis Cossmann 1898 (= subjective synonym

Pseudotrochalia Cox 195%)

Type-species Nerinea umbicilifera Piette 1855.

Emended diagnosis herein

Rather stoutly conical to trochiform. Slightly cyrtoconoid in
conical species to slightly coeloconoid in trochiform representatives.
Whorls low, almost flat or feebly convex, smooth, the last evenly con-
vex at periphery. Aperture rounded with indistinct siphonal outlet.
Conspicuous umbilicus, often variably developed but always present.
Folds 1, 0-1, 1, O0; the columellar and parietal folds frequently very

weak.

Pistribution Probably Upper Bathonian only in France and England.
Known species _F. umbicilifera (Piette 1855)

_F. quadrata (Fischer 1960)

_F. elegans Fischer 1960

F. archiaciana (d'Orbigny 1850)

_F. patella (Piette 1855)

_F. excavata Fischer 196M

JF. wi tchel 1i (Cox and Arkel 1 1950)

| Fibuloptyxis witchelli (Cox and Arkell 1950)
Synonymy
Vp Nerinea voltzi i, Morris and Lycett, 1851, p. 32 (partim), pi. VII,
Figs. 11, 11a (non, figs. 7> 7a) (hon Deslongchamps).
V. Nerinea voltzi i, Witchell, 1886, p. 275, pi. V, fig. 3, (non

Deslongchamps).
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Me lanioptyxis altararis, Cossmann, 1900a, p. 576, pi.

(non Cossmann, 1885).

XV, figs. 6-8,

? Nerinella fibula, Cossmann, 1900a, p. 577, pi. XIV, figs. 2-3, (non

Deslongchamps).
? Nerinella cf. sealaris, Cossmann, 1900a, p. 578, pi.
(non d'0rbigny).

4
V  Melanioptyxis witchelli, Cox and Arkell, 1950, p. 77.

X1V, fig. 9,

V. Fibuloptyxis bucillyensis,J.-C.Fischer, 1960, p. 206,figs. 21-25.

Fibuloptyxis bucillyensis,J.-C. Fischer, 1964, p. 70, figs.
Fibuloptyxis bucillyensis,J.-C. Fischer, 1969, p. 180.
Fibuloptyxis sp., Torrens(ed.), 1969, p. 12.

Of the seven recorded species of Fibuloptyxis, only _F. witch.el 1i

has been found in England. Upon first finding this species

sent a sectioned specimen to Dr. J.-C. Fischer (Institut

the author

27-28.

de Paleontologie,

Museum National d'Histoire Naturelle, Paris) who replied (pers. comm.

Nov. 1970), "J'ai

col lection, et je

compare votre specimen de Fibuloptyxis a ceux de ma

vous confi rme qu' il s'agit bien d'un _F. bucillyensis

parfaitement typique". Subsequently examination of type material in the

British Museum (Natural History) showed Melanoptyxis witchelli Cox and

Arkell to be subjectively synonymous with _F. bucillyensis Fischer. The

mistake of Cox and Arkell (op. cit.) in placing this species in

Mel an ioptyxis instead of Fibuloptyxis is understandable. Their work

was based solely upon Museum collections and, for this species, mainly

upon the Witchell

collection. The specimens in the Witchell collection

are frequently badly developed, often appearing 'hand-carved' and the

representatives of this species are no exception. The only unequivocal

criterion to distinguish Melanioptyxis from Fibuloptyxis is the presence
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or absence of an umbilicus as seen in a median longitudinal axial section.
Within the Witchell collection, only one specimen (G 1603, labelled N.
voltzii Deslongchamps, Gt. Oolite, Near Cirencester) has been sectioned.
This specimen has, unfortunately, been overground and the section is not
therefore a median axial section. No umbilicus is visible and this led
Cox and Arkell (op. cit.) to consider the species imperforate and hence
name it Helanioptyxis witchelli. After the examination and preparation
of many specimens of this species in the present author's collection
(collected from localities near to that from which the type-specimens
came), there can be no doubt that the specimen (G 16403) originally
possessed an umbilicus and that the species M witchelli is exactly the
same as that described by Fischer (£p. cit.) as _F. bucillyensis. The

earlier name witchelli must therefore take precedence.

Fischer (196A) noted the variability in development of the umbilicus
in his specimens of F. witchelli from the Bathonian of the Vallee de la
Creuse (Indre). A similar variability from a very conspicuous umbilicus
to one hardly visible is found in the specimens from the Fibuloptyxis
bed, Foss Cross Quarry (Fig. 1.7, bed 7) " see plate 2.1). However, the
umbilicus is always present and the differences between specimens are
caused by variation in the amount of inductura (callus) deposited in the
region of the inner-lip during growth. If this is slight, the umbilicus
is conspicuous but excessive production of calcareous material can
partially occlude the umbilicus and make it seem variable in size. A
similar variation can be found in the modern gastropods Gibbula umbi licalis,

G. cineraria, and Monodonta lineata (Prof. A. Graham, pers. comm., Sept.,

1971).
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The British Museum (Natural History) and the Institute of Geological
Sciences Museum contain large numbers of both _F. witchelli and M. altararis,
predominantly from the Minchinhampton quarries. Prior to the present
author's examination, these specimens were either uncurated or all confused
as M. altararis. The following criteria serve to distinguish the two
distinct species;

1. Internal features seen in median axial sections,
a) F. witchelli is always umbilicate.
M. altararis never shows an umbilicus.
b) The columellar and parietal folds are much fainter in F. witchelli
than in M altarari s.
c) The columellar fold is much lower (in an adapertural direction)

on the whorl cavity section in M. altararis than in Jr. w?tche 11i.

2. External featres,
a) The base of F. witchel 1i appears swollen and heavier than in
M. altararis.
b) The last whorl in £. witchelli is broadly and evenly convex with
no demarcation between the whorl sides and base, whereas J4 altararis
has a marked angulation between the whorl sides and the base of the
shell. Consequently M altararis has a more rhomboidal aperture than

F. witchelli.

Morris and Lycett (.1851, pp. 32-33) clearly failed to distinguish two
species, naming both voltzi i Deslongchamps. Of their two figures (pi.
VI1l, figs. 11 and 11la), figure 11 is probably an external view of
M. al tararis and Figure 1lla is a section of JFr witchel 1i but, strangely,
without the umbilicus which is readily apparent in the actual specimen

(Institute of Geological Sciences Museum, No. - G.S.M. 8289).
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Pistribution
_F. witchel 1i is abundant in the south-western part of the White
Limestone outcrop and, to judge from Museum collections, it was formerly

very abundant in the new largely inaccessible Minchinhampton facies.

Besides occurring at Minchinhampton, _F. witchelli has also been
found at Til tups End near Nailsworth (Witchell, 1886, p. 275, pi. 5,
fig. 3 - specimen G 16295; the holotype, and also G 16*403; a topotype
-both in the British Museum). The present author has also recorded the
presence of this species at Foss Cross (Fig. 1.7, beds 7 and 10), Dagham
Downs (Fig. 1.6, bed 7) and in the road-cutting at Jackaments Bottom,
along the A433, near Rodmarton (G.R. - ST 965975). £. witchelli has
also been found in the No. 4 borehole at Tetbury watermarks, 80 feet below
the surface (Institute of Geological Sciences Museum, specimen Ba 405

see also Richardson, 1919 and Pringle, 1929).

French localities are given by Fischer (1964, p. 52; 1969, p. 180).

The occurrence of _F. witchelli at Til tups End can be dated with
some certainty (U. Bathonian, Retrocostatum Zone) since the holotype
(G.S.M. 25620) of Builatimorphites bullatimorphus S. Buckmann came from
this small quarry section (Arkell and Donovan, 1952, p. 241; Arkell,
1951-58, p. 110 and Torrens, 1969, p. 64 and p. 67). A similar age can
also be established for _F. witchelli at Dagham Downs and Foss Cross where
it occurs in the Upper Ardley Beds - Lower Bladon Beds (see Chapter 1).
A specimen of Procerties subcongenor (Lissajous) was obtained from the
Tetbury borehole at a depth of 255 feet from the surface (Arkell, 1951-58,

p. 197). This possibly represents the Progracilis zone since the top of
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the Bajocian was recorded at 2611 (Arkell, ££. cit., p. 197) and the
occurrence of F. witchelli 175 feet higher in the succession could easily

be in the Retrocostatum zone.

Thus all available evidence indicates that in the White Limestone,
F. witchelli is found only in the Retrocostatum Zone and apparently
constitutes a reliable stratigraphic index species. However, it is of
only limited application in England due to its restricted geographical
distribution, being confined to the Hinchinhampton facies and peripheral

White Limestone to the south and east of this.

As with most other gastropods, the stratigraphic value of this

species in the French Bathonian has not yet been ascertained.

Helanioptyxis altararis (Cossmann 1885) Plate 2.V.
Synonymy see Cox and Arkell (1950, p. 77).
Pi scussion
The widespread previous confusion of F. witchelli with jM. altararis

has been discussed in the previous section dealing with _F. witchelli.

Distribut ion

This species was abundant in the former Hinchinhampton Quarries but
has; not otherwise been recorded from the White Limestone or any other
horizon. OQOutside of Hinchinhampton, its occurrence is sporadic, seemingly
not conforming to the faunal gradients and facies control seen in the
geographical distribution of _F. witchelli, B. implicata, Aphanoptyxis spp.

and other organisms.

H. altararis has been found in the Hampen Harly Beds at Danes Hill

(wrongly recorded as _C. eudesii - by Torrens, in Sylvester-Brad ley and



- 2:92 -

Ford, 1968, p. 257, bed 10). The present author
species at Dagham Downs (Fig. 1.6, bed 12), Foss
7 and 10) and Ardley Fields (Fig. 1.18, bed 3%0.
range is Progracilis Zone (Hampen Marly Beds) to
(Upper Ardley Beds and Lower Bladon Beds, of the

further details see Chaper 1.

has also found this
Cross (Fig. 1.7, beds
The stratigraphic
Retrocostatum zone

White Limestone). For



Variation in umbilical diameter in F. witchelli

Specimen FXFB/37d Specimen FXFB/53a

Acetate peel Median section coated with
glycerine to enhance contrast

note ectoproct colonisation

Foss Cross Quarry, Bed 7.

Both specimens M.J.B. col In.

Plate 2.U.
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Mel anioptyxi s altararis

Specimen AR 3*4/11 Specimen AR 3V 15

Both specimens from Ardley Fields Quarry, Bed 3*+

Acetate peels. M.J.B. colln.

note epi.fauna in both specimens.

Plate 2.V.
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Endiaplocus munieri (Rigaux et Sauvage) Plate 2.W.

Synonymy see Fischer (1969, pp. 181-=2).
Pi scuss ion

The present author has previously discussed the reasons for dis-
agreeing with Fischer (op. cit.) who regards Endi aplocus as a subjective

synonym of Aphanoptyxis.

The distinctive Nerineid species _E. munieri is widely distributed
in the White Limestone but has not yet been described from this country.
The large apical angle, straight or slightly coeloconoid shape, square
whorl section, absence of folds and large umbilicus makes this species
unmistakable. The ornamentation consits of numerous fine spiral lirae

on the whorl sides and base.

Distri buti on

This species forms a small but nevertheless distinctive component
of the fauna in the A. excavata bed (Excavata Beds, White Limestone,
Morrisi Zone: see Fig. 1.25). The specimens are usually small in size
(maximum height up to 2.0 cms.) and have been found at Foss Cross (Fig.
1.7, bed 2), Sturt Farm (Fig. 1.10, bed 5), Slape Hill (Fig. 1.5, bed 3)
and Ardley Fields (Fig. 1.18, bed 30). Endiaplocus munieri is also found
near the base of the overlying Ardley Beds (White Limestone, Lower
Retrocostatum Zone). Here, _E munieri is commonly found as part of the
fauna in a correlatab lehorizon dominated by _Eu. arduennensis at Bunkers
Hill (Fig. 1.15, bed 11), Ardley Fields (Fig. 1.18, bed 3*0, Croughton
(Fig. 1.19, bed 7) and Stratton Audley (Fig. 1.20, beds 4 and 5).
Specimens in this horizon are much larger (up to 6.0 cms. in height) than

specimens in the underlying /\. excavata bed. Further details are given

in Chapter 1.



French occurrences of this species may be found in Cossmann

(1898, p. 165) and Fischer (1969, p. 182).



Endiaplocus munieri

Specimen SF5/38 Specimen CR 10/30 Specimen CR 10/24
Sturt Farm, Bed.5 Croughton, Bed 10
specimen uncoated Acetate peels

All specimens M.J.B. colin.

Plate 2.W.
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CJ/] Fibula reticulata sp. nov, Plate 2.Y,
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Name referring to reticulate ornament.
Holotype Oxford University Museum No. J 29533Q’]ate 2.X)
Paratypes Oxford University Museum No. J 29534 (Plate 2.X'), No. J 29535

(Plate 2.X.) and Nos. J 29536 - J 29545,

Locality of type-specimens

Sturt Farm (G R. SP 271109) bed 5 (see Fig. 1. 10), the A excavata
bed Upper Excavata Beds, White leestone, Morrnsn Zone,
Description | | |

A small, turreted Nerineacean gastropod. The maximum observed
height of the shell is 2 1 cms, and the prOJected helght, based upon ;
fragmented specimens, is up to 3.0 cms . Apical angle varies between 18°
and 239 with the sides of the shell straight. Whorls relatively low,
eithehfiat or Sltght!ygeghxeﬁfjgeéj Suture usually slightly impressed
and grooved with no sutural carinae. Juxtasutural selenizone wide and
conspicuous. Growth-lines numerous and well developed, orthocline becom-
ing markedly opisthocline near the selenizone. Whor!l sides and base
ornamented with spiral lirae which together with the growth=lines produce
a marked reticulate ornament. There are usually seven splral lirae on
the whorl sndes; the two near the selenlzone being faint, the next three
in the middle of the whorl are more promlnent, the sixth one is faint and
the seventh one adjaceht to the adapertural suture Is prominent. The
latter lira marks the junction between the whorl sides and base which
al though not angulated and sharply defined Is nevertheless distinguished
by this rather‘prominent lira. The base of the shell is roundly convex
with approximately 7-9 fine, subequal spiral lirae.. Length of slit at

Jeast } that of last whorl. Details of apex, aperture and siphonal outlet
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unknown. Internal section of whorl cavity is ovoid without folds.

The ornamentation of the whorls bears a remarkable resemblance to

Turritella communis Risso but this recent gastropod does not possess

the Nerineacean selenizone and slit.

Discussion
e ———————————————-

&

Representatives of the genus Fibula are never very abundant in the

White Limestohe. F. phasianoides (Morris and Lycett) and F. undans

(Piette) (see plate 2.Z) have been recorded by Cox and Arkell (1950, p.
76) and two additional species, F. undulosa (Piette) and F. lavillei
Cossmann have been described by Cossmann (1895, pp. 112=116) from the

Bathonian 'White Limestone' of France.

It is not uncommon to find occasional (usually indeterminate)

specimens of either F. phasianoides or F. undans throughout the White

Limestone, especially at Eton College (Fig. 1.11, bed 14) where they
were mistaken for A, bladonensis by Arkell (1931); Kirtlington (McKerrow
et al., 1969, Profile 3, bed j, p. 63) and throughout the higher levels

of Enslow Bridge Quarry (Fig. 1.16).

It is noticeable that these rather large Fibula spp. are more

associated with higher-energy carbonate sediments than other coeval

Nerineacea.

The new species described above has the general shape and form of a
small fiEElﬂ although the ornamentation Is somewhat unusual in possessing
a strong spiral element. The ornamehtation is so distinctive that the
present author considers this gastropod to be a new species. Plate 2.2

shows a specimen of F. undans and T. communis for comparison.
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Distribution

F. reticulata sp. nov. occurs in small numbers in the south-western
part of the A. excavata bed (Upper Excavata Beds, White Limestone, Morrisi
Zone) at Foss Cross, Sturt Farm and Worsham where it forms part of the

diagnostic fauna of this horizon (see Chapter 1 and Fig. 1.25).




Fi bula reticulata sp. nov.

Holotype Paratype Paratypes

J 29533- J 2953**, J 29535-

note juxtasutural slit
J 29536.

Both specimens coated with MgO
Median axial sections coated

with glycerine to enhance contrast

Sturt Farm, Bed 5, (A. excavata Bed)

Oxford University Museum.

Plate 2.Y.






F. undans (2 views)

Foss Cross Quarry

(unlocated)

note growth-lines and

seleni zone

M.J.B. col In.

Fibula undans and Turritella communis

Plate 2.Z.

Millport,

J_. communis

Recent

Isle of Cumbrae,

Scotland
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D] Genus Rigauxia Cossmann 1885.

Type-species Rigauxia caniculata (Rigaux et Sauvage 1868).

This is another example of a genus widely distributed in both the French

and English Bathonian but not previously recorded from British strata.

Externally Rigauxia has a certain resemblance to Nerinella in that
it is elongate, with high whorls and a small apical angle. However, in
some species the suture Is impressed (e.g. R. caniculata), In others the
whorls are markedly gradate (e.g._g. gradata)and some possess stroog
| longi tudinal ornamentation (e. g. R. varicosa). Internally Rigauxia Is
‘,one of the few non-Nerlneld genera to possess spiral folds. Only a labral
fold is present and, as in the Nerlneacea, the fold disappears In the

terminal whorl of the shell.

The taxonomic position of Rigauxia was considered by Cossmann (1885,

p. 166) when he created the genus and initially regarded its position as

incertae sedis. However, subsequently Cossmann (1913, p. 207) placed

igauxia in the family Zygopleuridae (order Mesogastropoda, superfamlly

Rigaux’a

Loxonematacea).

The original exclusion of Rigéuxia from the Nerfneacee by Cosemann
(1885, p. 166) is certainly well-founded and based upon the total absence

of a juxtasutural slit and selenizone in this genus.

The adoption of an otherwnse essentially Nerineid morphology by a
non-Nerlneid gastropod genus as ngauxia is almost certalnly a case of
adaptive homeonnrphy in order that Rigauxia could also utilise the resources

that were being exploited by the Nerineacea. The basic adaptive strategy
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to cope with the ingestion of carbonate sediment and an infaunal mode of
life (namely the development of internal folds) was apparently arrived
at independently in both. To judge by their abundance and specific
diversity, the solution that was developed by the Nerineacea wa§ far

‘more efficient than that of Rigauxia which shows less diversity.

Details of the seven known species of-Rigauxia and their distribution
are given by Cossmann (1885, pp. 167-169; 1913, pp. 207-210) and Fischer
(1963, pp. 151-152). Only R. varicosa, the sole séecies preééntly known

from British strata,is described Here.

'Dl/l. Rigauxié varicosa (Rigaux et Sauvage). Plate 2.X.
Synonymy see Fischer (1969, p. 152).
Discussion '

- Apart from the small apical angle (ca. 5°-10°) and relatively high
whorls, the presence of straight, rather rounded longi tudinal costae and
the concavo-convéx whéri ;hapé are partfcularly‘digtihctive external‘
features of this species;k The maximum convexity of the whorls occurs
just below the adapical suture and in mature specimens this produces a
roundly gradate aspect. The growth-lines are straight and slightly pro-

socline. Faint spiral lirae are sometimes visible on the whorl sides.

Thekinternal cross-section of R. varicosa is also unmistakable.
The ovoid whorl section (cf. the rhomboid whorl section of most Nerinelds)
is modified by a sharp median labral fold and the concave parietal region
is sharply differentiated from the columellar and labral walls. The

maximum observed length is ca. 6.0 cms.
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Distribution

R. varicosa is widely distributed in the A. excavata bed (Excavata
Beds, White Limestone, Morrisi Zone) where, like E. munieri, this species
forms a distinctive component of the fauna. It is abundant at this
horizon at Foss Cross Quarry (Fig. 1.7, bed 2) and in the Stony Furlong
rai lway cutting (Richardson, 1911, p. 111, beds 18 and 19). Elsewhere
R. varicosa occurs less commonly in the A. excavata bed at Worsham
(Fig. 1.12, bed 6), Sturt Farm (Fig. 1.10, bed 5), Slape Hill (Fig. 1.5,
bed 3) and Ardley Fields (Fig. 1.18, bed 18). It is also found (uncom-
monly) in the lower horizons of the Excavata Beds at North Leigh (Fig.
1.14, bed 11). The only definite occurrence of R..varicosa above the
Excavata Beds is at Dagham Downs where it occurs uncommonly in bed 7
(Fig. 1.6), which is probably near the top of the Ardley Beds or base of

the Bladon Beds (see Chapter 1).

As far as the present author is aware, R. varicosa did not occur in

the Minchinhampton facies.

The distribution of this species in the French Bathonian is given by
Cossmann (1885, pp. 166-169 and 1913, pp. 207-210) and Fischer (1969,

pp. 151-152).



FXEB 14

External morphology

specimen uncoated

Rigauxia varicosa

Foss Cross Quarry, Bed 2, (A.

Both specimens M.J.B.

Piate 2.X.

FXEB 22

Internal morphology

median section coated with

glycerine to enhance contrast

excavata Bed).

colln.
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