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ABSTRACT

Eight sections of Cenomanian Chalk from Southern England
have been examined for their Ostracoda. A total of 111 species
and 3 sub-species have been found and these fall into 47 genera.

38 of these speéies have been previously described, 47 are new

. and the rest have been left wder open nomenclature. A

generalised distribution ;héft for écme of the more important
species has been drawn up'apd the distribution of species in
each individual section has been compared to this chart;_ As
a result it can Be seen that Ostracoda can.be very useful in
strétigraphic work 1in tﬁe Cenomanian. Their stratigraphy has
been related to the macrofossil zonations and in particular to
the Foraminiferal zonation.

The Ostracpda indicate that normal marine salinities
éfevailed thfoughout the éenomanian period in Southern England
and that teﬁperatures were probably in excess of 10°C. Disﬁinct

changes in the ostracod fauna during the Cenomanian may be due

‘in-part to an increasing temperature but some of the changes

appear to be related to an increase in sea depth. The presence
of numerous small specimeﬁs in tﬁeAMiddle and Upper Cenomanian
may indicate very quiet conditi&ns of deposition during which
oxygen levels were reduced.

The ostracod fa&na from Southern England has more
affinity to the fauna describedAfrom the easterﬁ'part of the
Paris Basin an& the southern Alpine region of France than with

other areas 1in France.



CHAPTER 1

INTRODUCTION

In recent years there has been a great deél of interest in
. mid-Cretaceous stratigraphy and a project has been set up witﬁin the
International Geological Correlation ?rogramme (I.G.C.P.) entitled
"Mid-Cretaceous Events". This project represents an attempt to bring
together all the available information on biostratigraphicai zonations
of the mid-Cretaceous (Albian to Coniacian intefvalj, and to
synthesise these int§ one framework. Van Hinte, (1976) produced an
eitensive paper on the biostratigraphical zonation of the Cretaceous
period but there is still much work to be done,_particularly-on Upper
Cretéceouststracoda. Oﬁr knowledge of this group from the Upper
Cretaéeous of Western Eqrope is rather patchy. Many rgcent pépers
have been produced on Cenoménian énd Turonian Ostracoda from Ffance'
(Fig. 1:1),and Maastrichtian Ostracoda have beeﬁ extensivelytétﬁdied
by Van Veen (1932 - 1938),Herrig (1966),and Deroo (1966). In this
work Cenomanian Ostracoda from Southern England are examined and
theirvstratigraphy is related to the macrofaqnalbstratigraphy
pfoduced by Kennedy (1969, 1970),and to the foraminiferal
stratigraphy pfoduced by Hart and Carter (1975),a;d Carter .and
Harf (1977). |

The first reference to British Cenomanian Ostracoda is in a
work by williamson (1848), in wﬁich 5 species'weré'figured from the
chalk detritus (mainly Cenomanian) from Charing, Kent. Later Jones
(1849),and Jones and Hinde (1890),deséribed many species of

Ostracoda from the British Cretaceous. Quite a few of their species



wefe of Cenomanian age, coming from the ghélk detritus from Charing
or from the Lower and Middle Cenqmanian from Diacot,(Berks) and
Dover, Kent. Chapman (18985 also described Cenomanian Ostracoda
from the Cembridge ?reensand of Cambridgeshi?e. Apart“froﬁ some
revisions of these early works by Kaye (1964c) the only other work
~on British Cenomanian Ostracoda is by Keen and Siddiqui (1971) in
which 9 species are described from the Carr's Glen‘éhell Bed,-Belfast.

Studies of lower Cretaceous Ostracoda f;pm Britain have, however,
been extensive. Neale (1960, 1962) described the Berriasian to
Barremién Ostracoda from Yorkshire, whilst Kaye (1964b) and Kaye and
Barker (1965) have examined Aptian Ostracoda from England. Albian
Ostracoda weré listgd by Chapﬁén and Sherborn (1893), and more
recently have been studied in detaii by Kaye (1963 - 1965). Apart
from the works qf Keen and Siddiqui (1971), Kayé_(1964c), and the
early work of Jones (1849) and Jones and ﬁinde (1890) thé only other
account of Upber Cretaceous’Ostracod&-frdm Britéin is in an
unpublished Ph.D. thesis on the Upper Campanian and-Maast;ichfiah
Ostracoda from.Norfolk by King (1968).

On the Continent there has been considerable interest in
Cretaceous Ostréc;da. The early work was completed by Bosquet
(1847, 1852), Cornuel (1846, 1848), Reﬁss (1845—1874) and Roemer
(1838; 1840). This has been followed up by a2 vast amount of papefé
over the last 80 years. The works whicﬁ are most relevant to this
study are shown in Fig.‘i:l. "This shows that most of the studies of
Cenomanian Ostracoda have centred on France. Papers by gabinot (1970,
1971), Colin (1973, 1974a, 1974b), Damotte (1971a, 1971b, 1975),
ﬂamotte and Crosdidier (1963), Donze and Porthault (1972) andr

_ Doﬁze and Thomel (1972) have shown how Cenomanian Ostracoda can be
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Fig.l:1 Outcrop of Upper Cretaceous deposits in Western

Europe, with some of the more important publications -

on Middle and Upper Cretaceous Ostracoda which have

appeared in the last 40 years.



important both stratigraphically and palaeoecologically. A paper

summarising tﬁe stratigraphy and palaeoecology_of Cenomanian Ostracoda’
1from France hés recently been produced_by Babinot ét.al.(in_press).
This work has revealed distinct "ostracod provinces".during the
Cenomaniaﬁ. Unfortunateiy ﬁhe Cénomanian ostracod fauna from
Germany has not been fui1y described but the-species which havevbeen
recorded, (Griindel 1966), show a good correlation with the British
forms. |

From outside of Western Europe there are RUMErous papers on
Cretaceous Ostracoda. At the species level howevef there is éoor
correlation between Western Europe and other areas during the
_ Cenomanian. Ascoli (1976) has shown that there .is a reasonable
correlation between the ostracod fzunas of Europe and the Scottian
Shelf, off E.Canada, up to theAbeginning of Cenomanian_timeS'but
after this the faunas become increaéingly-dissimilar. This'fact is
obviously related to the opening of the north Atlantic at this time.
At the generic level there is a good comparison between north
America and western Europe during the C?etaceous period and the works.
of Alexander (19295, Berry (1926), Van den Bold (1946), Brown (19571;"
Butler and Jones (1957), Benson and Tatro (1964);-Holden (1964),
Hazel and Poulson (1964) and Crane (1965) are usefullfor comparison. -
Similar comparisons can be madevbetween wéstern Europe and Russia
with the work of Ljubimova (1955, 1965), Mandlestam (1956), "

‘ o ) .

~Andreev and Oertli (1970) and between Western Europe and Africa
with the works of  Bischoff (1963), Reyment (1960 , 1966),

Bassoulet and Damotte (1969), Bate and Bayliss (1963), Dingle

(1969, 1971) and Damotte and Saint-Marc (1972). However some of the
southern AfricanvfaunaéAshow some major differences even at the

generic level. These differences are emphasised in faunas described
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from furtherrafield e.g. from Australia by Batg (1972) and
Neale (1975). ‘

. The full yalué of Ostracoda as stratigraphic markers was not
alwayé realised by the early workers. ‘Mertens (1956) wés the first
to use Ostracoda~fo denote the Aibian-Cenomanian boundary but it was
. not until the work of Griindel (1966) that distribution charts were
given for a compléte ostracod fauna. Griindel's chart shows the
distribution of 87 species of 6stracod through the Albian of East
Germany. Fufthef stratigraphic charts were produced for Lower
Cretaceous Ostracoda from England by Neale (1973) and for the whole
of the marine Cretaceous of France by Daﬁotté (19715)- Kemper;
Bertram and Deiters (1975) have also produced some distribution charts
of Aptian/Albian Ostracoda from ﬁestern Germany and they have been
able to show thé effects of a changing environment on the fauna. ‘:
Two majof works on the stratigraphy of Uéper Campanian and -
Maastrichtian Ostracoda héyé been cérried out by‘Deroo (1966) and
“Herrig (1566); These workers have shown that Cretaceous Ostracoda
are almost as useful, stratigraphically, as Foraminiferida, and
Deroo has been able to correlate numerous sections using Ostracoda.
The work of Babiﬁbt'et.-al. (in press) has shown -that Ostracoda_are
also stratigraphically useful in the Cenomanian. Indeed, they not only
sﬁow a good stratigraphic distribution, but they also reveal distinét
'ostracod provinces'-during the Cenomanian period in France.

Ostracoda are vef& useful in determiﬁing palaeoenvironments
since their distribution is governéd by saliﬁity, temperature,
substrate and depth (Neale 1964). Tﬂe Cenomanian deposits from
_Southern England represent open marine conditiéns and correspondingly
all the species encounterea aﬁpear to be marine. Temperature may have
affected their distribution. As Neale (1973) has shown this mayvhave

been an important factor during the Lower Cretaceous where the

12



distribution of the genus Cytherelloidea indiéates a graduzl
warming of the seas with a south*nérth temperaturg.gradient; Changes
f'in>the ostracod faunaviﬁ‘the middle of the Cenomanian may be
correlated with a depth increase or a temperature incréase at this
1eye1 whilst the reasohs for the drastic reductionAin the ostraced
fauna in the.middle of the Plenus Marls are not fully understood.
The present étudy isbthefefore an attempt to examine the
Cenomanian Ostracoda from Southern England from the points éf view
of both stratigraphy and palaeoecology, and to interpreﬁ'these
results with reference to the numerous papers produced on Albian
Ostracoda from Western Europe and in particular with reference to
the recent work on french Cenomanian Ostracoda. It is realised that
the basis of any stratigraphic or palaeoecological study must be a

good taxonomy and considerable attention has been given to this part

of the work.

Sixhlocalities have been chosen whicﬁ show good-sectiéns of
Cenomanian chalk and one borehole has been obtained from the I.G.S.
The localities cover a broad geogréphic area from Buckland Newton,
(Dorset) in the west to Glyndebourne,(Sussex) in the east, and from
Culvef Cliff,(Isle of Wight) in the south to Barrington, (Cambridgeshire)
in the north (Fig.1:2). From fhese localities a total of 218 samples
have been examined féf Ostracoda. In all lli species have. been

obtained, 38 of which have previously been described, 47 of which are
described as new and 26 of which are left in open nomenclature. Most
of the previously recorded species are found in the Lower Cenomanian

whilst many of the new forms make their first appearance in the
- Upper Cenomanian. These distinctive changes in the ostracod fauna

through the Cenomanian may be directly or indirectly related to the

13
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facies change from marl to chalk which presumably is related to
a deepening of the seas at this time. Several of the species
appear to be useful stratigraphically and have been used to produce

an ostracod zonal scheme which can be applied across Southern

England. It is interesting to note however that there are
considerable differences between the Cenomanian ostracod fauna from
Southern England and the Cenomanian faunas from France - even from

the Paris Basin.

Repository: All the figured material is deposited in the

British Museum (Natural History), London

15



CHAPTER- 2

CENOMANIAN STRATIGRAPHY

Lithostratigraphy

In 1847 D'Orbigny decided that on palaeoﬁtological grounds the
Turonian Stage would be better regarded as two separate stages. The

lower one he called the Cenomanian Stage. The type région'for the
Cenomanian is regarded as the Sarthe region of France, but this region

is rather unsatisfactory because of poor exposure and the fact that

the Cenomanian here is represented by marginal facies. Nevertheless

no satisfactory alternative has been accepted and the Sarthe must be-

regarded as the type area. .
The Cenomanian Period marks the onset of'chalk deposition over
large regions of Western Europe, but this change to carbonate

deposition was a slow process and so most of the lower beds of this

Stage cannot properly be called chalks. In South-eastern England the

base of the Cenomanian is represented.by the Glauconitic Marl or

Basement Bed. This unit is usually only a few metres thick and apart

from containing abundant glauconite grains it is often rich in

phosphate nodules. In Cambridgeshire the basement bed is referred to

as the Cambridge Greensand which is younger than the Glauconitic Marl

“to the South-easp (Hart 19734). The chalk Basement Bed is generally

separated from the underlying Upper Greensand or Gault Clay of the
Upper Albian by an omission surface (Kennedy and Garrison 1975), but

in some areas there appears to be a transition between the two stages -
(Carter and Hart 1977). Carter and Hart have been able to show that

the Basement Bed is a diachronous unit, even in South-east England.
In the Folkestone/Dover area the succession is almost complete but when
traced towards Eastbourne, or inland to Betchworth (Surrey), the age of

16



this bed becomes younger. At Fetcham Mili(Surrey), (Gray et.al.1965);.
the foraminiferal evidence suggesgs that the top part of the Upper |
Gréensahd ﬁay be of Cenomanian age (Carfér and Hart 1977). This has
been partly confirmed by néw ammoniteAaiscoveries in the North Downs
by Owen (1975)..
The“chalk Basement Bed is followed by up to 50m. of very
marly'chalks usually represented as a limestone/marl sequence
(Kennedy and Garrison.1975)4with an average carbonate content of about
50% or less (Destoﬁbes and Shepard-Thorn 197)). These beds are always
stfongly bioturbated (Kennedy 1967), (Fig3:4) and sponge beds may be
present (e.é. in the Isle of Wight sections). This unit is termed the
Chalk Marl and it extends up to the Totternhoe Stone or, where thigris
absént,'up to the mid-Cenomanian non-sequence (Carter and Hart in
disqussion of Kennedy 1969, Hart and Tarling 1974, Carter and Hart 1977).
.The terkahalk Marl is someﬁhat unsatisfactory because there are areas
(e.g. parts of Cambridgeshire) where beds of this ageAare much more
chélky and contain very little marl.. Over most of South-east England
‘however it remaiﬁs a useful lithostratigraphic term.
The-Tottérnhoe_Stone (locally termed the Burwell Rock in
Cambridgeshire or the Chilton Stone in the Chilterns) is a hard rock
band which occurs from the Chilterns northwards into Yorkshire. It is
a winnowed calcarenitic‘rock-band (Kennedy and Garrison 19?5) which‘

contains small phosphate nodules and is associated with a rich fauna

of Orbirhynchia mantelliana (Sowerby),(Jeans.1968). 1Indeed, where the

Totternhoe Stone is not present, a band rich in O.mantelliana can still

be found at the same level (Carter and Hart 1977). At the top of the

O.mantelliana band a profound change occurs in the microfauna. This

has been recorded in the foraminifera by Hart and Carter (1975) and

Carter and Hart (1977) but striking changes also occur in the ostracod

17



popqlation at this level. Also at this leyel the chalk becomes much
more carbonate rich (Destombes and Shepard-Thorn 1971, Enginéering
Geology Ltd., pers;comm.) and at many lqcalities looks for the firstv
time like a true chalk. Carter and Hé%ﬁ have related éhese changes
to a sudden deepening of the séas at this time with a preceding

shallower phase during which O.mantelliana became established. This

theory alsp accounts for widespread changes towards the margins of the
basin, in South-west England at thisbtime. The level at which the
micfofaunal change occurs is called by Carter and Hart the 'mid-
Cenomanian non-sequence’' and it appears go be the most significant
microfaunal level in the British Cenomaﬂian.

Above the mid-Cenomanian non-sequence is a'lithologicél unit
called the Grey Chalk. This unit may be 20-30 metres thick and it
consists of fairly pure éhalks varying from soft to hard in nature.

This unif may be rhythmically bedded and is always stréngly-bioturbated‘
but both features are less~vaious than in the Chalk Mérl because of

the more homogenous composition - the cafb&nété content is usually

well over 80% and reaches 90-95% (Destombes and-éhepard-Thorn 1971).

The top of the Crey Chalk is marked by a strong erosion surface
(Kennédy and Garrison 1975) above which aré the Plenus Marls. These
beds have been described in detail by Jefferies (1962, 1963).> They
consist of an alternating series of limestones and mérls,'aﬁd, where
complete, a total of 8 beds can be distinguished. The maximum thickness
reached by these beds iﬁ Southern England is 8.5 metres but their
occurrence across South-eaétern England is a constant feature. Apart
from the erosion‘surface at the base of the Plenus Marls there 1s a
further strong erosion surface at thé base of Bed 4 (Jefferies 1962,1963).

.In_South-west England the lithology of the Cenomanian is very

different due to the fact that this was a marginal area. ‘The junction

18



Between whaﬁ has been termed the South-West Province and the South-
East Province (Carter énd Hart 1977).run§ along the Mid-Dorset SwellA
(Drummond 1970, Kennedy 1970), foughly from Swanage to Yeovil.
South-west cof this 1iﬁe'the onset of ehalk deposition became
progressi&ely later in a westerly direction. Thus at Bu;kland Newtoﬁ
(Dorset) there is 34 m. of Middle and Upper Cenomanian chalk whilst
at Membury chalk deposition did nof begin until Bed 1 of the Plenus
Marls (Hart 1975). Carter and Hart-(1977) haverdocuménted the aées
of thg‘chalk"Basement Bed' in the various exposures in this area
and it has also been shown that some of ;he Chert Beds (Upper
Greensand) in this region may be;of Cenomanian age (Hart 1973b,
Carter and Hart 1977, Hamblin and Wood 1976)§ Sou£h-west of 5
line from Membury to Weymouth the Cenoﬁanian is represented by the
Cenomanian limestones and sands (Smith 1957, 1961).

Uﬁfortunately the Chert Beds and Cendmanian limestones of the
south-west are too hard té yield any ostracods whilst fhe Cenomanian
sands are deéalcified to a consiéerable_depth. This means that in
south-west Englandtaﬁ ostracod fauﬁa can only be obtained from tﬁe
Upper Cenomanian éhalks in the region of the mid-Dorset swell and’
the locality used is at Buckland Newton.

The area of the pfesent stud&lis also defined to the north
.by the "North-Norfolk Swell" (Carter and Hart 1977). -In_this region
the Cenomanian again forms a condensed sequence with a total thickness
of about 15 m. at Hunstanton. The 1i£hology here4is a very hard
limestone from thch it is impossible to remove any ostracods.

Biostratigraphy

Traditionally the Cenomanian has been divided into two zones

- the zone of Schlcenbachia varians (J. Sowerby) and above this the

zone of Holaster subglobosus Leske.  This is the zonation set up by

Jukes-Browne and Hill (1903). In this work they took the base of the

19



Stage as being at the base of the Glauconitic Marl and the top of the

stage to be the base of the Melbourn Rock, thus including the Plenus

Marls in the zone of-H; subgldbosus. More recent wéfk on Cenoménian
macrofossils has shown Jukes—Broﬁne and Hill's zones to be inadequate
and Kennedy (1969) erected a new zonation based on ammonite zonés and
assemblage zénes (Fig. 2:1). By use of this zonationrkennedy
(1969, 1970) was able to correlate waer‘Chalk secéions acrogé
southern England. The assemblage zones used.By.Kennedy have no§
been raiséd‘to full zonal status by Casey et al. (see Kénnedy and
Garrison 1975, fig. 3).

The base of the Cenomanian in the type area of Safthe in'
Western France is drawn at the base of the "érgille glauconieuse
3 minerai de fer". Unfortunately these béds are decaleified>and -
so microfaunal co;relation is ﬁot possible. However, Hancock (i959)

has suggested that these beds form the base of the Mantelliceras

mantelli zone - the zone used by Kennedy (1969) to mark the base of
the Cenomanian in southern England. In Southern England, Hart and
Carter (1975) and Carter and Hart (1977) have shown that the base

of the M. mantelli zone is coincident with the first appearance of

the planktoric Foraminifera Rotalipora evoluta Sigal and

Praeglobotruncana delrioensis (Plummerj.

Whilst Jukes-Brownerand Hill took the base of the Iu?dniaﬁ:_
at the basé of the Melbourn Rock épath (1926), Wright (1951)7aﬁd
Jefferies (1962, 1963) all regaraed'the Plenus Marls as being of
lowest Turonian age. In the type area of Touraine, Frapce, Sornay
(1957) defined the base of tﬁe.stage as;ghe base of the Inoceramus
labiatus zone whilst Lecointre (1959) definéd the type section of the
Turonian to include beds below thosé in which 1.labiatus é.s. makes

its first appearance. Following Sornay's work, Juignet, Kennedy and
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wfight (1973) placed the beds preceding those with 1. labiatus into

the Qenomanian as a zone called 'Horizon A' which lies above the zone

. cf Metoicoceras gourdoni (Grossouvre).  'Horizon A' was later

included in the zone of Sciponoceras gracile by Hancock (1975).°

Carter and Hart however, have follcwed Lecoihtre'; definition of the.
type section and shown that, so defined, the plankténié foraminiferal
genus. Rotalipora Brotzen is restricted to‘the.Cénomanian. This agrees
with the work of Ma?ks‘(1967).aﬁd Hart (1976).° Correlated back to
Britain this iﬁdicates a Cenomgniaﬁ/Turoﬁian boundary-at the basé'of'
Bed-4 in the Plenus Marls (Carter and Hart 197§)L 'This level is
chéracterised by several other importént microfaunal changes, not
least in the Ostracoda, énd it is used here asAthe Cenomanfan7
Turonian boundary.. |

In summary, thé'fblléwing stratigraphy is used in this work:-

(1) The base of the Cenomanian is taken as £he base of fhe

macrofossil zone of Mantelliceras mantelli. This

coincides with the base of the benthonic foraminifqral
Zone 7 of Carter and Hart (1977) and the_firét

appearance of the planktonic Foraminifera . Rotalipora

evoluta and Praeglobotruncana delrioensis. Over most
of south-east England this boundary coincides with the
Gault Clay (or Upper Greensand)/Glauconitic Marl junction.

(2) - The lower Cenomanian contains the macrofossil zones of

Hypoturrilites, carcitanensis, Mantelliceras saxbii and

Mantelliceras dixoni and the benthonic foraminiferal Zoﬁes

7, 8, 9 and 10 of Carter and Hart (1977). The Middle
Cenomanian contains the macrofossil Zones of Turrilites

costatus, Turrilites acutus and Acanthoceras jukesbrownei,

and the benthonic foraminiferal Zones 11i, 11ii and 12 of
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‘Carter and Hart {(1977). Between the zones of T. costatus
“and T. acutus. (= 11i/11ii benthonic foraminiferal boundary),

is the mid-Cenomanian non-sequence.  This level coincides

with the base of the Rotalipora cushmani (Morrow),

Praeglobotruncana stephani (Gandolfi) planktonic
foraminiferal Zone. The Upper Cenomaniad»cbntains the

macrofaunal Zones of Calycoceras naviculdre and

Metoicoceras geslinianum and the .benthonic foraminiferal

gones 13, 14i and l4iia.
(3) 'The base of the Turonian is taken for'miéropalaeontologicalA

convenience as the base of the wacrofossil zone of -

Metoicoceras gourdoni, This coincides with the base of’
the benthonic foraminiferal zone 1l4iib, of Carter and
Hart (1977) and the appearance of the planktonic

Foraminifera Praeglobotruncana hagni Scheilbnerova in :

large numbers.. ' This boundary coincides with the

junction between beds 3 and 4 in the Plenus Marls,



CHAPTER 3

'SECTTION DESCRIPTIONS

Sections have been chosen to‘give'a'distribution'acfoss
Southerg England, so that'stratigraﬁhically_usefulﬁsfeéies can be
tested ovef as wide an area as possibie; An attempt has glso been
made td choose,sectiqns wﬁich aré well described, so that
comparisons. can be made between macro- and micro-faunal studies.
Ail.the quarry:§ections have been described by Juke;-Browné and Hill
(1903) and Kennedy (1969, 1970). Samplés‘have been taken at 2 m.
intervals except fromvPitstéhe where a 1 m. interval was ;sed.

Buckland Newton (ST703051),(Fig.3:1a).

This quarfy is situated about 2Akm. east of thevroad junctioﬁ
at Buckland Newton, Dorset. Itrwas men;ioned'by Jukés-Browne and ’
Hill (1903, p.114), and has been described in detail by Kennedy
.(1970)_and Carter and Hart (1977).

~ The séction, as described by Kennedy (1970), showed a chalk
" Basement Bed containing phosphatised cobbles of hard glauconitic
sandstone resting on an uneven surface of'Upﬁer Greensand. Abové_
the Basement Bed is about 34 m. of Middle and Upper Cenoméﬁian
chalk with 2.3 m.-of Pleﬁus Marls capped by Melbourn Rock at the.
top. Kenﬁédy (1970) aﬁd Carter and Hart (1977) have  shown thét
the basement bed coﬁtains a Middle Cenomanian fauna together with
Lower Cenomanian‘eiements. Above'the.basemgnt bed the ghalk-is of .
Upper Cénomanian age (Zones 13 and'la of Carter and H;ff)..
Unfortunately the quarry is now.disused and the basement bed is no

longer accessible. The lowest part of the section shows about 8 m.

of fairly soft white chalk with a distinct sponge bed about 2.5 m.
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above the base. The rest of the section is reacﬁed from thé.track and
shows about 15 m. of more greenish; slightly hafdet, chalk, @ith
-10.5 m. of soft marly'chalkvabove.‘ The Plénus Marls consist of

2.3 m. of soft-greenishfgrey marl, whiéh is mottled and intensely
burrowed. At the top of the Plenus Marls‘there_ié'é sharp jﬁnctiou

with the hard, nodular, Melboura Rock.

Shillingstone (ST 824098)  (Fig.3:1b).

V Tﬁis duarry, known as ;Shillingstone Limeworks' is situated
8 km. north-west of Blandford Forum, Dérset; ‘The section details
have been given by Carter and Hart (1977, fig.22).  Only the very
top of the-Grey.Chalk and tﬁe Plenus Marls havé been sampled. As
usual the Plenus Marls consist of a sefies of alternating marls and
limesfones. There aré sfrong.erosion surfacgs at ;he base of

Beds 1 and 4 and Beds 1 and 2 are thiéker than the other Bedsf

Culver Cliff (SZ 630855), (Fig.3:2a).

. Culver Cliff 1s situated at the eastern end of the Isle of
Wight and displays an gxtensive coastal exposure‘of Cenomanian chalk.
The succession here dips at about 40° to the north. The section has
been described by Jukes-Browne and Hill (1903) and by Kennedy (1969).

The-"Glaﬁconitic Marl" at‘the base of the Lower Chalk rests
on. Upper Creensand, but the junction is gomplicated by the marl being
piped down into the G;éénsand; The "Glaucoﬁitic Marl" is a hard,
sanﬂy, marl with lenticular coﬁcrgtions and scattered phosphate
nodules. Above this there is about 24 m. of Chalk Marl which
consists of alternating limestone/marl units (Fig. 3:3). The
marls afe generally thicker than the limestones and in the lower part
the limestones are rich in sponges. Phosphates are common in the

lower part and higher up there are one or two distinctive limestone
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bands which are rich in phosphates. At this locality the change
in lithology from marls to more chalky teds is not coincident with

the top of the 0. mantelliana band but occurs some 2.5 m. above.

Above this change in- 11thology the Grey Chalk is about 38 m. thick.
- As we pass upwards the marl bands become less promlnent whilst the
limestones become thick and massive. . The Plenus Marls are

represented by almost 2 m. of soft grey marl.

Pitstoﬁe (Sf 935148), (Fig.3:2b).

~PitstoneA1ies 4 km. north - north-east~of Tring, (Herts.)
The series of quarries are workeé by Tunnel Cement Co. Ltd. and
cover an area-of about 1 sqeare kilometre. The section was
mentioned by Jukes-Browne and Hill (1903) and by Blezard.(1972)
whilst Jefferies (1965, i963) described the Plenus Marls section
displayed in the quarry.

Samples from this querry were supﬁlied by Engineering Geology

Ltd., and comprise botﬁ bofehole and quarry face material which make
up a composite section. The base of one of the boreholes
terminated in the '"Glaucomitic Merl" and so the junction with the
uﬁderiying beds was not seen. AbeVe the Glauconitic Marl thefe is
about 50 m. of Chalk Mari. This is very marly in nature but Fhere
are some harder bands of sponges,and limestone. 35 m. above the
_ Clauconitic‘Mari {s a hard rock band with some small phospﬁate
nodules known as the M_;r-l Rock. TIn the field this band cpﬁtains
many phosphatised ammonites. At the top of the Chalk Marl is the

0. mantelliana band which in this area is associated with a hard,

phosphate rich rock band known as the Totternhoe Stone. Above the
Totternhoe Stone there is about 22 m. of Grey Chalk,. this is whitish

in colour and becomes more pure towards the top. The top of the

section shows a good exposure of Plenus Marls about 1.2 m. thick;
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this is overlain by the.hard white rubbly chalk of the Melbourn

Rock, which, at this locality, is rich in Inoceramids.

Barrington (TL 398509),(Eig.3:5a).

Barrington 1iés‘10'kmﬂ south-wést of Cambridge and tﬁe
quarry, which is>opérated by the Rugby Cement Coﬁpany, is 1 km. north
of fhe village. The section details were given by Forbes (1960), and
" Burnaby (1961) describéd the foraminiferé from thé qharry. Samples
from the 1§Qer part of the section were also used by Hart (1973).

The base of the pit exposes Gault Clay and above this fhere is
about 50 cms. of Caﬁbridge Greensand which is very rich in phosphaﬁe'
nodules. Above this a pit gxcavated in the quarry floor exposés 16 m.
of very séft marly cﬂalk, samples from which havé been p;ovided by
M.B. Hart. The succeediﬁg Middle Cenoﬁanian chalk is somewhat harder
and is_much more carbonate rich. About 29 m. above the base of the
section is the Burwell Rock. This unit is about 3 m. thick-in this
section and is a hard gfitty rock gand, rich in'phosphafe nodules.
Above the Burwell Roék there is a-further 6 m. of ﬁiddle Cenomanian
chalk, this is exposed along'the-ledgés at the N.W. end of the quarry.
Fig.3;4; | |

-Blue Bell Hill (TQ 737618), (Fig.3:5b).

Blue Bell Hill is situated 4 km. gouth of Chatham, Kent. The
exposures here consist of five large pits’whiéh cut into>th¢“sbuthern'
scarp of the North Downs. The section has been well described by
Kennedy (1969) and was included in the Geoiogists Association guide
to the London region (south of the Thames) by Hancock (1967);

Referring to Kennedy's notation of bays in the éﬁarry
(Fig.3:6)Ceananian chalk can be seen in bays 1 - 6. The soﬁtherh :
pit (pit 5) is very mucﬁ overgfown and the extent of the section

described by Kénnedy is now reduced. The section in this pit is

very difficult to interpret since bedding planes are not reliable.
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\

BLUE-BELL HILL

ECCLES

61 SQ}

Fig.3:6. Layout of chalk pits in Blue-Beli Hill quarry,

Kent, (after Kennedy 1969).

Many bedding planes are in fact low angle faults which coalesce.

when traced. 1In view of this only 3 samples were taken from this

pit. 'The chalk in pit 5 is of Lower Cenomanian age and is pale

and marly in nature. The 0. mantelliana band can be found at the

base of the bluff which separates

This band consists of fairly hard

- units, and it contains abundant O.

bays 1 and 3 in the middle pit.
marly chalk in rather thick

mantelliana particularly near

the toﬁ. About 4 m. above the O.
in phosphate nodules. Above this

homogenous although the carbonate

mantelliana band is a band rich
the chalk becomes rather

content increases towards the

top. These levels can be most eaéily reached in bay.l, but even

of bay 1 the Plenus Marls can be seen but they are difficult to reach

and oﬁly Bed 1 was sampled. 4m of

" here the section is rather fragmentary. In the north-east corner

Lower Cenomanian chalk was

collected from pit 5, and 34m of Middle and Upper Cenomanian chalk

were collected from.pit 1.
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Glyndebourne-(TQ 442114),(Fig.3:7a).

This is a borehole sectidn,_samples'from which were supplied
«Sy the insti;ﬁte~of Geological Sciences. The‘borehqle wés sunk
in Novémber 1973, in a position 1270 &érds S.S;W. of Ringmerr Church,
Sussex. The final depth of the hole was 170.91 m. which includes~.
9.55:m. of hill wash, 38.81 m. of Lower é;nomanian chalk, 104.24 m.
of Gault Clay and 8.31 m. of Lower Greensand. Samples represent ‘
sediment taken from a half metre spread and eﬁefy fourth sample was
used to givé a coverage equivalent to the 2 m.'interval used iﬁ the
other sections. | o . | . |

The base of the Cenomanian is marked by 1.26 m. of
"Glauconitic Marl" which contains shell fragments:and'phosphate
nodules. Unfortunately most of the samples from this basal uﬁit
were retained by the I.G.S. Above the Glauconitic Marl the Loﬁer
"Cenomanian consists of élternating marls and qum;ibeds with some
hard-grounds in the lower part with altermating marls and chalks

in the upper part.

Southerhém (1Q 431091),(Fig.3:7b).

This quafry_is situated just north of the A.27 road, 1 km.
. south-east of Lewes, Sussex. It is‘owned'by the Rugby Cement
Company and is often.referred to as the "Southerham Grey pit",
The section has been described by Barrois (1876), Jukes-Browne
and Hill (1503), White (1926) and Kennedy (1969).

Since 1969, when Kennedy described the section, further

excavations have revealed the 0. mantelliana band with 8 m.

of Middle and Lower Cenomanian chalk.benéath. This part of tﬁe
section consists of thick marls separated by~thin_1imeétone'bands.
The thickest marl is conspicuous because of its 'blue' colouf and .

blocky nature. Bioturbation shows up particularly well in this
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Fig.3:8 Middle and Upper Cenomanian Chalk, Southerham, Sussex.

The Plenus Marls lie several metres below the top of the main face.

Fig.3:9 Intense bioturbation in a thick 'bluish' marl band in the

Chalk Marl, Middle Cenomanian, Southerham, Sussex.




'blue band' (Fig.3:9) but it is present throughout the whole
section. Fossils are very common in this lower unit, particularly

.near the top where 0. mantelliana is particularly abundant. " The

main faces of the quarry are cut inté'ghe Middle and Upper-

Cenomanian chalk. This consists of massive, fairly hard chalk with

- thin marl bands. Macrofissils are not common,'b;t.a number are

iisted by Kennedy (1969). White (1926) suggesfed that the Plenus

Marls were exéosed in the north-west face of the quarry Eut Kennedy could
not confirm this on macrofaunél evidence. Microfaunal studies however
reveal that the highest 2 m. of accessible chalk are of A; plenus age.
These beds can be reached at the top of the track in the north-éaétern

‘corner of the quarry.
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CHAPTER 4

TECHNIQUES

Sampling

 $amp1es from Pitstone were taken at 1 metre intervals whilst
other sectiéns were collected on a 2m. intervaiﬁ This was thought
to give an equally good coverage whilst allowing more time to study
other éectioﬁs; Individual samplés weighing about i kg. were taken
_frbm the shallest vertical range possible to keep down the time
{fange of the sample. Organic mixing however probably occurred to a
considerable depthAin the soft chalk sediment. fhe siz; of the
sample was geﬁerallf sufficient to allow a 1ithoiogica1‘rese:ve to
be kept. Since ostracodé can be remera easily from soft sediment,
but with great difficulty from hard bands, the 2m. interval between
samples was sometimes altered to allow collgctipn of softer bed;;

In the Plenus Marls samples were collected ffom each of the -

beds recorded by Jefferies (1962, 1963) and care was takén to
- exclude material from adjacent beds. This is particularly important

when some of the beds are only a few centimetres thick.

'Prbcessing

| The method of processing was very important to this study as
-any harsh treatﬁent ofxthe>samp1es rgsulted in the breakup of many
of the ostracods. There is considerable variation in the amount of
processing wﬁich each group of ostracods can withstand. The
Polycopidaé, for example, are very weak, whilst the Cythereilidae

are strong and are present in nearly every sample. The aim was
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thereforé to begin with the 1¢ast destructive method of proces;ing
and if this was unsuccessful tc try progressively harsher treatments
until the sample broke down. : N

By far the least destructive mefﬁQd is that using white spirit
- and this method was always tried first. The sample was broken into
pieces about 2 - 3 cms. across and these were then dried. Whilst
still warm white spirit was poured on to cover fhe sample and this
was ailowed to soak in for about 1 h0ur: The excess spirit was then
poured'off and cpld water was added. Samples with a suBstantial
pfoportion of élay;minerals are easily disaggregafed by this method
éﬁd so it can be Jsed for nearly all the Lowér~Cenomanian samples,
as well as some Upper Cenomanian material. Sémples from harder
bands in the Lower Cenomanian, the Totternhoe»Stone, and séme of
the Upper Cenomanian chaiks are hot affected by the white spirit
method and so other methods must be tried.

Boiling pieces of the sediment in hydrogen peroxide was tried
for some of the samples but this method Qas not very sucéessful. It
was generally found that if the sample could not be broken down by
two or three attempts at theiwhite.spirit method then it was best to
crushAthe sample under water. For some of tﬁe softér samples gentle
crushing pfoduced results which were almost'as good as those
achieved by the white spirit method. Some samples however required
stronger crushing and the ostracod fauna of these was consequently
reduced. i

The disaggregated sediment was washed through a 75 micron

sieve, dried and stored.

- Picking

The residue of each sample was dry sieved into the following
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fractionsigreater than 1.7 mm., 1.7mm.-500p, 500y - 250p, 250u- 212p,

2124 - 180y, 180p - 1254 and 125u - 754 . The 1.7mm. sieve being
. used merely to remove any large unproqeeéed lumps. The saméie was
divided into fractions so that‘smallerﬂépecimens would not be
overlooked by being hidden beneath larger gfains. The residues on
the SOQp; 25Qﬂ,'212p and 1804 sieves were completely picked for
adult ostracods, the specimens being removed and stored on one slide
per éample. The iZSp sieve always rétained a.large residue whiéh
being fine grained required a long time to pick fully. This
fréction was therefore picked until a representati§e‘fauma had been
rémoved and the proportion of picked to unpicked residue was
calculated by weighing. Normally about 10 - 2OZ.of this fraction
was picked to yieid about 40 - 50 speciméns. The 125u - 75u
fraction did not containlany adult specimens.

Juvenile valves belonging to many of the species can be~
found at least in the softer samples but there are severai exceptions,
e.g. many of ghe Cytherurinae. 1In these species the‘juveniles a?e
pfesumabiy too weakly calcified to be preserved. In samples where
juveniles were pérticulérly well‘preserved these have been picked
and rétained—with the adults. 1In cases where size graphs havé been
drawn for the various moult stages of a species all the specimems

have been taken from one sample. This ensures that the effects of

variation in size with time are reduced to a2 minimum.

Specimen Preparation

The processing methods rarely removed all the sedimemt from the

specimens and so further preparation was usually necessary. The fine
'grained'sediment was often vefy difficult to remove, particularly

since it infills not only the interior of the valves but also the
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fossae in the reticulation and the negative parts of the hinges.
The easiest method of cleaning indiviéﬁal specimens was- to hold
them in a drop of water on a bthéﬁ and to prod the sediment with
a sharpened fine, tungsten needle;‘ F6;>more difficult specimens it
was sometimes necessary to embed thém in 'gum tragacanthf and then.
to wet them and prod with the ngedle. .Final washing was done'in'a.
15% solution 6f a laboratory detergent such as 'Extran 100' followed
by washing in clean Qater.

Specimens for photographing under the STE.ﬁ. were placed 6n

stubs using 'Kodaflat' glﬁe, and coated with about 100 & of gold.

The S.E.M. used was a JEOL JSM-PI5.
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CHAPTER 5

SYSTEMATIC DESCRIPTIONS

The classification used here is based on that described in the

Treatise of Invertebrate Palaeontology, Part Q Arthroﬁoda 3 (eds. Moore

~and Pitrat 1961). Since 1961 there have been numerous attempts to

revise the system of Ostracod classification e.g. Van Morkhovenv(1962),

‘Hartmann (1964), Hartmann and Puri (1974), Liebau (1975) and Grindel

(1969, 1973, 1974a, 1974c, 1974e, 1976, 1976b). All of these systems
of classification disagree with each other to a greater or lesser

extent and none have been generally accepted. The system adopted in

the Treatise is therefore still widely used and it is adopted here.

Order PODOCOPIDA Muller, 1894
Suborder PLATYCOPINA Sars, 1866
Family CYTHERELLIDAE Sars, 1866

Genus CYTHERELLA Jones, 1849

' Type species: Cytherina ovata Roemer 1840

non

Cytherella ex. gr. C. ovata (Roemer 1840)
(Plate 1,figs.1-5;text-figs.5:1,5:2,5:7)

1840 Cytherina ovata Roemer : 104, pl.16, fig.21

1845 Cytherina ovata Roemer ; Reuss : 16, pl.5, fig.35

‘1849 Cythere (Cytherella) ovata (Roemer) Jones : 28, pl.7, figs.24b-g.

1851 Cytherina ovata Roemer; Reuss : 48, pl.17, figs..Zb;d.

1854 Cytherella ovata (Roemer); Bosquet : 45, pl.8, figs.la-f.

(= C.reniformis Bosquet)

1874 Cytherella ovata (Roemer); Reuss in Geinitz : 151, pl.28,figs.4,5.
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1880 'Cjtherella ovata (Roemer); Marsson : 28

1890 Cythkerella ovata (Roemer);- Jones and Hinde : 44, pl.3, figs.48-49,

51-54 ;inon fig.50 (= C.truncata Bosquet).

1890 Cytherella obovata Jones and Hinde : 46, pl.3, figs.46,47.

1898 Cytherella ovata (Roemer); Chapman : 343

1899 Cytherella ovata (Roemer); Egger :.186, pl.27, fig.54 - 56.

1910 Cytherella (Cytherina) ovata (Roemer); Egger : 93, pl.6,

figs. 5,6.

1910° Cytherella obovata Jones and Hinde; Egger : 92, pl.6,

figs. 7,8.

"mnon 1932 Cytherella ovata (Roemer) ; . Alekqnder : 303, pl.28, figs.1,2.

(= C.navarroensis Alexander).

non 1933 Cytherella ovata (Roemer); Upson : 15, 16, pl.2, figs.9a,b.

1940 Cytherella ovata (Roemer); Bonnema : 93, pl.l, figs.1-16.

? 1948 Cytherella ovata (Roemer); Schmidt : 405, pl.61, fig.3.

1952 Cytherella ovata (Roemer); Dupper : 106, pl.5, fig.3.

1956 Cytherella ovata (Roemer); Deroo : 1508, pl.l, figs. 4-6.

1956 Cytherella cf. comanchensis Alexander; Grekoff and Deroc :
217, pl.36, figs. 1,2.

1958 Cytherella ovata (Roemer); Howe and Laurencich : 251

1958 Cytherella ovata (Roemer); Oertli : 1502, pl.1, figs.10-29

1960 Cytherella ovata (Roemer); Malecki : 101

1964 Cytherella ovata (Roemer); Baynova and Talev: 20,pl.1,figs.4-6

-y,

1966 Cytherella ovata (Roemer); Griundel : 12, pl.1l, fig.2

1966 Cytherella ovata (Roemer); Herrig : 718-729, pl.2, figs. 1-7,

L pl. 44, figs. 6-8, text-fig.18

1969 Cytherella ovata (Roeﬁér); Grindel : 83, pl.1, fig.l

1971 Cytherella ovata (Roemer); Damotte : 55, pl.l, figs. 2-7

non 1971 Cytherella cf. ovata (Roemer); Keen and Siddiqui : 62, pl.1,
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1976 Cytherella "ovata" (Roemer); Bremen : 82, pl.1, figs. la,b.

(? fig.1d, non fig.lc: ? pl.2, fig. le).
Diagnosis: An ovate species éf Cytherella, about 1% times
longer than high. Ventrai margin straight to slightly convex,
anterior and posterior margins broédly roundéd. Dorsal margin
convex. Greatest height in the middle, greatést>breadth at
" 3/5 length.
B Materiai: ~Se§er;i hunéréd.véivéégénd.cérap;cé;;néoﬁé';%_théﬁ_mA

are mounted as 0S 9324 to 0S 9350

Measurements (zm) , Lengtﬁ Heigﬁt ~ Width
Feﬁale, left valve - 08-9324 0;800 0.472  0.200
Female, right valve, o iOS 9325 0.852 0.563 0.200
Male, right valve, - | 0S 9326  0.835 0.516 .0.187

Description: A héa§i1y calcified species éf Cythérelia wifh

an ovate ougline. Anterior margin broadly rounded, the posterior
margin is a little more narrowly rounded. The ventral margin varies
from straiéht to weakly convex in females and. from straight to

- weakly concave in males. 1In the right valve the dorsal.margin is
convex bqt varies f;om‘beiﬁg broadly roﬁnded to almost pointed in
some‘speéimens (Fig.5:2l In females the convexity of the dorsal
margiﬁ of the right valve is symmetrical Eut in males the posterior‘
part of the dorsal margin curves down more steeply. The dorsal
margin of the left valve is asymmetricailyvarched, usually with a

7 égntly inclined, nearly straigﬂt postérior haif and an anterior
half which curves sharéiy down towards the anterior. The greatest
heighf of the carapaée lies at mid-length, the greatest width lies
at 3/5 length. The right valve overlaps the left around the entire

margin but the overlap is more pronounced in the dorsal and ventral

regions.

Remarks: This species is one of the most common and #most

recorded of Cretaceous ostracods. It has had a rather confused

)
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Fig.5:1. Lateral and dorsal outlines of growth_sﬁages,.iu
Cytherella ex.gr.C.ovata. Specimens a-1 numbered consecutively |
0S 9329 to OS 9340. All specimens from sample PBHL 12. (x51).

: 44



b

&

Fig. 5:2. Lateral and‘ddrsal>views-oihspecimens of Cytherella

ex.gr.C.ovata showing variation in shape. Specimepsia,b
from sample Bar 20; c,d from'samﬁle § 23; e,f from sample
Bar 11; g-j from sample‘BB'B. Specimens a-j numbered

- comsecutively 0S 9341 to 0S9350. (all figs. x51 ).



past because.Rogmer's type specimens have been lest, and because
of its wide variability in size and sha%e. -Some_of the variations’
in size and shape through tﬁe Cenomanian can be seen in Fig. 5 :2
Intefmediates betwéen the forms'figured can be found and so a
subdivision is not thought possibie. The small fqrm (Fig. 5:2i,j))
is :similar - to the specimensih Fig.5:2g,h but is much sma11er.
Both‘tyPes caﬁ be found in the same sémples, but in this case no
intermediates have been found. |

Fig. 5:7 shows a graph of the ontogeny in the species: the
géneral form of the graph agrees with those produced by Herrig (1966)
for Maastrichtian specimens, but the size of the Cenomanian
specimens‘is much-smaller{ Griindel (1966) has sﬁown that size is a
variable factor in adult specimens of this species and even during
tﬁg Cenomanian there 1is Eonsiderable’varia;ion in size‘amongst the

adults. In the Barrington section, for example, adult specimens

"vary from 0.78 mm. to 0.934 mm. long, whilst from Blue Bell Hill
specimens can be found up to 1 mm. long.

Occurrence: This species occurs throughout the British
Cenomanian. It is sbmetimes.extremely common and 1s present in

most samples.

Cytherella cantabrigensis n.sp.

(Plate 2,figs.1-5,12; text-figs.5:3,5:7)

Derivation of name: Cantabrigia - Latin = Cambridge - a city.

10 km. S.W. of the Barrington quarry.

1849 Cytherella truncata (Bosquet); Jones : 30, p1.7,'figs. 25a-c

(non figs. 25 d, e)

1890 Cytherella miinsteri (Roemer); Jones and Hinde : 46, pl.3,

figs. 63, 66, 67 (non figs. 64, 65)
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Diagnosis: Elongate Cytherella with-a concave ventral margin

and concave to convex dorsal margin. Greatest breadth near the

.bosterior.
Holbtzﬁe: A female right valve OS 9351. Sample BB8, 13.5m.

below the base of the Plenus Marls, Upper Cenomanian, Blue Bell Hill,
:Kent.
Paratypes: 9 valves and carapaces, 0S 9352 to 0S 9360, from the

same horizon and locality.

Other Material: 160 adult valves and carapaces and numerous
juvenile valves, some of which are mbunted as 0S 9361 to 0S 9372.

 Measurements (mm) Length  Height Width

Holotype, female right valve, 0S 9351 0.857 0.500 0.230
Paratype, female left valve, 0S ©352 0.835 ~ 0.418 0.203

Paratype, male rightivalve, 05 9353 0.800 0.429 - 0.187

Description: An elongate species of Cytherella sﬁowihg marked
sexual dimorphism. In females the right valve has a concave ventral
margin and a gently arched dorsal margin. The left valve has a
concave ventral margin and a weakly concave dorsal margin. In
males the dorsal margin is more strongly concave in the left valve
and the dorsai margin of the right valve is less arched or even
straight. All valves have broadly round;d anterior and postéfior
margins. The greatest height in females lies in the centre but in
males it iies at -one quarter lenggh. In dorsal view the sides of
fhe valves are straight and converge towards the anterior. The
greatest Bfeadtb lies just behiﬁd % 'length.

Juveniles are common and are similar in shape to the adults
\(Fig( 5:3 )= . . -

Remarks: Specimens of this species were first recorded by

{1
[
[# 9

Jones (1849) from the chalk detritus of Charing {(Cenomanian),

these can still be seen in the B.M.N.H. slides In51589, In51590,
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Fig.5:3 Lateral and dorsal outlines of growth s_tagesinA

Cytherella cantabrigensis n.sp.. Specimens a-= 1 numbered

consecutively/0S 9361 to 0S 9372. All specimens fr;)m sample BB 11 (x51). )
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In51596. Jones referred these specimens to C.truncata Bosquet but

also included two specimens which are not co-specific. These
specimens were later placed in C.munsteri (Roémer) by Jones and

Hinde (1890); Bonnema (1940) included Jones' m;terial in

C.parallela Reuss a speciés which'has been used to cover a wide range
of forms with parallel or suB-parallel long margins. Interpreted’
in terms of the original desc;iption this species has straight,
ééréiiei dorsai znd &enffal mafgiﬁs';ﬁdmis“oﬁly 0.5 ﬁm;_iong.

Iq aﬁy case Jones'.maéerial does not appear to be co-specific'with

Bonnema's and these forms now require a new name.

C.cantabrigensis can be distinguished from C.contracta contracta
Veen, from the Maastrichtian of S. Limburg, by the shape of the dorsal

margin which is concave in C.c.contracta but weakly convex in female

valves of C. cantabrigensis. Figureé of C.c.contracta given by Herrig

(1966) show that in dorsal view males differ from males of C.cantabrigensis

by being more compressed and having convex long margins. -
-Occurrence: This species occurs throughout the Cenomanian

of Southern England but it is generally more common above the mid-

Cenomanian non-sequence.

Cythérella aff. C. contracta contracta Veen 1932

- (Plate 3,figs.8-13; text-fig.5:4)

1932 Cytherella contracta Veen : 342, pl.8, figs. 1 - 18

1969 Cytherella contracta contracta Veen; Griindel : 83, pl.1, figs.8;9

Diagnosis: A medium sized, elongate species of Cytherella

with weakly concave long margins. Valves rather fragile.

" ‘Material: 120.adult valves and carapaces and many juvenile valves,

some of which are mounted as 0S 9373 to 0S 9385.



bty

 Fig.5:4 Lateral and dorsal outlines of growth.

'stages in Cytherella aff.C. contracta contracta

Veen. Specimens a — g_numbered_consecuti?ély
0§ 9379 to 0S5 9385. All specimens from sample BB 13,
C %51 ). ‘
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' ‘Meéasurements (mm) Length . Height Width

Female, left valve, 059373  0.660  0.319  0.143
Female, right valve ~ 0S 9374 - 0.670  0.351  0.155
Male, right valve, 0S 9375 - 0.637  0.330  0.128

Description: Carapace elongate, the héight is about haif the
length. Ventfal margin concave, dorsal margin straight to weakly
concave sub-parallel to the ventral margin. Anterior and posgerior 5
margins.Broadly rounded. In dorsal view the carapace-hés its
greatest widfh juét in fronf of the pbsteriof end. The sides of the:
valves are straight and_qonverge toward; the antgrior. . Males are
less inflated posteriorly so‘that in dorsal viewvthe sides conyefge
~less sttongly towards thé anterior and the position of greatest width'

is less well defined.

Remarks: These. forms are very similar to C.contracta contracta

Veen from the Maastrichtian of South Limburg but.are -a little smaller and

less high relative to their length. C.contracta contracta is a little

wider in dorsal view with less tapered margins. Since these
differences are all felative it seems unwise to erect a new épeciés

at the present time, though work on specimens from the intervening
levels could showAthe Cenomanian forms gé be distinct. Griindel (1969)
recorded specimens from the Plenus Zone“of Saxony as C.contracta |
contracta. These specimens appear to be identical to the British
’Cenomanian specimens.

This species differs from C.cantabrigensis by being smaller; .and

lacking the gently arched dorsal margin in the female right valves. C.

\

aff. C.contracta contracta is also more thinly calcified and its

juveniles can be distinguished from those of C.cantabrigensis in that

they are less high and more fragile (Figs. 5:3 and 5:4 ).
.»Occurrence: Middle Cenomanian above the mid-Cenomanian non-

sequence and Upper Cenomanian.
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Cytherella damottae n.sp.

(Plate 4,figs.1-5)

Derivation of name: After Dr. R. Damotte in recognition of

her contribution to the study of Cretaceous Ostracoda.

Diagnosis: A fairly small species of Cytherella with a deep

. muscle pit situated centrally on the outside of the valves. The

positioﬁ of greategt width lies below the muscle pit. Internally

Holotype: A female .right.: v;ive, 05 9386. SAabmpl-e 15314, 1.5m.
below the base of the Plenus Maris, Upper Cénomanian, Blue Bell Hill,
Ként; | |

Paratypes: 5 valves, 0S 9391 to OS 9395 from the same.horizon and

. Hypotypes .
locallty.A~FemaIe, %eft valve 0S 9387, sample S 19, Middle Cenomanian,

Southerham, Sussex. Female carapace, 0S 9390, sample P BH3{9, Middle

Cenomanian, Pitstone, Herts.

Other material: 60 valves and carapaces.

Measurements (mm) ' Length Height Width

Holotype, female right valve, 0S 9386 0.606 0.418 0.155

Hypotype, female left valve, 0S 9387 0.582 ’0.330

0.143

Description: - Small, heavily calcified Cytherella. Ventral

margin straight, dorsal margin weakly concave in left valves

but arched in right valves, fhe anterior half of the dorsal margin
is often concavevin the right valves. Greatest height is at or just
behind mid length. Po;te;ior‘margin symmetrically rounded, anterior
margin obliquely rounded. A distinét, deep muscle pit is seen
centrally‘placed on the'ouﬁside of thé valves, above this the shell
is‘flatteped somewhat. The gréatest inflation of the vaives occurs
ventrally beléow and a little behind the muscle pit, thus when the.
carapace is viewed from the anterior it has a-triangular oufline.

Internally the posterior ends of the valves have two rounded
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depressions one above the other, but there is no external expression
of these. Juveniles are much less inflated posteriorly but still
possess the muscle pit and ventral inflation.

Remarks: As in Cytherella atypica Bate (1972) and C. jonesi

‘Neale (1975), both from the Upper Cretaceous of W.Australia, this -
~ species has two posterior brood pouches. C.atypica can be distinguished
by the reversed overlap of its valves, whilst C.jonesi lacks the central

pit and has a less arched dorsal margin. The left valves of C.damottae

are similar to left valves of Cytherelloidea anomala Kaye (1963b) from
the Barremian of Yorkshire, but the right valve of C.anomala does not
have an arched dorsal margin.

-'Occurrence: This species can. be found sporadically throughout

the Cenomanian, but it is never very common.

Cytherella grindeli n.sp.

~ (Plate 3,figs.1-7)

Derivation‘of{name: In honour of Dr. J. Griindel who first
recognised this species.

1969%a Cztﬂerel}a sp. Grﬁndei : 83, pl. 1, figs. 6,7.

Diagnosis: A species of Czthefella of small size, witﬁ
straight, parallei, dorsal and  Ventra1 margins,.and a wedge-shaped
outline in dprsai view.

I:;é:HoiOtype: ‘A :igh£>§aiv;, 0S 95;6. Sample P BH3 12m. , Zmlwgeléw
the Tofternhoe Stone, Mi&dle Cénomauian, Pitstone, Herts.
"Paratypese 8 valves, 0S 9397, 0S 9398 and 0S 9402 to OS 9407

from the same horizen and locality.

" 'Other Material: Several hundred valves and carapaces.

‘Measureménts (um) : . Length Height  Width
Holotype, left valve, 0S 9396  0.593  -0.341  0.120
Paratype, right valve, 0S 9397  0.550  0.280  0.120
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‘ﬁescription: A sﬁall, rathér ffééile‘spééies of:Cytherellé-
with a rectangular shape. ﬁorsal and ventral mérgins are straight
and parallel in both valves although théy may'weakly converge towards
the anterior in some left valvgs. The anterior and posterior
margins are broédly rounded but the rounding may be rather oblique
" especially in the left valves. Thus the antero-dorsal and posterd-

ventral corners aré sharply rounded whilst the antero-ventral and
postéro-d;rsal corners are more genFly rounded. A flattened rim
runs-éf&und the anterior margin of the left valves. In dorsal

view the posterior end of tﬁe carapace is almost straight, the sides
of the valves diverge slightly from the posterior to % length and
then converge to-tﬁe anterior: In dorsal view the cafapace is
therefore wedge shaped. Th¢ right valve overlaps the left
particularly along the dgrsalvand ventral margins. Sexual dimorphism
has not been observed.

Remarks: This species of Cytherella.was first recognised by
Griindel (1969a) in the Plenus zone of Saxony though he did not give:
it a épecific name. In the Cenpmanian of Britain it is éften
extremely common but no jﬁvenile or male valve; have been fouﬁd.
Since the adults are rather fragile it is possible that the
juveniles aré too weakly calcified to be preserved.

Several specimens have been found in which the dorsal margin
of the right valve is slightly arched. Some Qf“these specimens may
also be more étrongly calcified (Plate' 3 Figs.1-4 ), but for .the
‘time being it is thbught best to ciassify them together since the
left valves are identical and the outline in dorsal view is very
similar. |

This specieg can be distinguished from other species of
Cvtherella by its relatively small size, straight, parallel long l
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Paratype, female left valve,

rounded and the posterior margin is a little more narrowly so.

margins and its thin shell. C.aff. C.: contracta contracta has weakly

concave long margins and has a different outline in dorsal view .

with C.griindeli being much more wedge shaped.

Occurrence: C.griindeli is common throughout the Cenomanian

‘and it‘is often the most common .species in the sample.

Cytherella medwayensis n.sp.

(Plate 2,figs.6-9,13; text-figs.5:5,5:7)

Derivation of name: Medway - A river valley in Kent on the.

north side of which is Blue Bell Hill - the type locality.

‘Diagnosis:  An ovate, laterally compressed species of Cytherella

- with the ventral margin almost as convex as the dorsal margin..

Greatest width at or just behind mid-length. Dorsal and ventral
margins straight an@ pa?éllél'in the léft valves.

| Holétype: A feﬁalé”;ight-va1§e, 0S 9408:'-Sa§;i; BBQO,ﬁi9;5ﬁ{‘
below the base of the Plenus Marls, Middle Cenomanian, Blue ﬁell Hiil,

Kent.

Paratypes: 7 valves, 0S .9411 to OS 9417 from the same horizon and

locality. Hypotypes: A female carapace O0S 9409 from sample BN 7, Upper

Cenomanian, Buckland Newton, Dorset.

Other Material: 310 valves and carapaces some of which are

mounted as 0S 9418 to 0S 9427.

Measurements (mm) ’ Length  Height Width

Holotype, female right valve, OS 9408  0.759  0.516  0.155

Hypotype, female carapace, . 0S 9409 ;0.759 0.506 0.330

0S 9411  0.714  0.407  0.165

Description: The right valve is oval in outline with the

gfeatest height in the middle. The anterior margin is broadly

(%))
4]



y —-D

@

Fig.5:5 Lateral and dorsal outlines of gfowth stéges-in )

Cgtherella medwayensisan.sﬁ,*Specimens’a - j numbered
consecutlvely OS 9418 to 0S8 9427 All'speci@ens from

sample PBH1 30. ( x51 ).



cf.
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" Dorsal aund- ventral margins are almost equally convex. In left valves

the dorsal and ventral margins are straight and parallel, and there -

is a narrow flattened rim around the anterior margin . In dorsal

view the carapace is not very inflated. The position of greatest

width lies at or just behind mid-length, and the sides of the valves .

converge away from this point. " The-valves converge more strongly

. towards the anterior than thé posterior. The right valve overlaps

bthe left particularly in the dorsal and ventral regioms.

juveniles differ from the adults in that the dorsal and
Véntral margins converge more strongly in thé posterior part of the
?igﬁt valve (Fig.5:5)-

Males not seen.

‘Remarks: Cytherella medwayensis can be distinguished from C.ovata

by its more convex ventral mérgin and also in dorsal view by its .
mﬁch more compressed outline and more anteriorly situated position

of greatest width. Left valves differ from C.ovata by having parallel
long margins and aAflattened anteriof'rim.' E.cf.C.trungata'differqvby
being larger, more inflated and more elongate. C.Berfhoui Colin and

Lauverjat, from the Cenomanian of Portugal, and C.eosulcata Colin

" from the Turonian of the Dordogne, both have convex ventral margins

in the right valve, but in dorsal view they both have the position

of greatest width near the posterior.

Occurrence: C. medwayensis occurs throughout the Cenomanian

but 1s more common in the Lower and Middle Cenomanian.

Cytherella cf..C. truncata(Bosquet)

(Plate 1,figs.6-12,Plate 2,fig:11; text-figs.5:6,5:7)

1847 .. Cythere truncata Bosquet :h7,'p1.1, fig. 2a-c

. 1971 Cytherella cf. ovata (Roemer); Keen and S$iddiqui : 62, pl.1,

figs. 1 and 9.
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-DiagnOSisE Ah_élongate-ovate spécies of Cztherélla with the
lowver half of the posterior margin of the right valve obliquely
truncate. Left valve glongate with sub-parallel dorsal and ventral
margins. | | |

Material: 600 valves and carapaces, some of which are mounted

-as 0S 9428 to 0S 9444,

Measurements. (mm) Ee:wtk-. Length  Height Width
Female, left valve, ' 059428  0.880  0.483  0.220
Female, right valve, A 'o's 9429 0.934 0.560-  0.242 -
Male, right valve, o .0S 9430  0.857  0.461  0.176

Description: A strongly calcified species of Cztherélia with an

elongate-oval outline. The anterior margin of the right valve is

N

broadly.rounded but the posterior margin is obliquely rounded so that
the lower half appears truncate. The ventral margin is gently convex.
The dorsal marginvis symmetrically arched. The left valves are
elongate with sub-parallel dorsal andVQentral margins which converge
slightly towards the posterior. Anterior and posterior margins are
_ broadly rounded.
TheAgreatest height of the-carapace lies in the middle whilst
the greatest bfeadth lies at 2/5 length.
Males are somewhat different to females. The right valves have
a less arched dorsal margin and a weakly concave ventral mafgin. |
Relative to their length they are less High and less wide. The left
valves of soth sexes are similar but in males they are less wide and
slightly less high.
| J;veAile val?es can be recognised d&ﬁﬁ to the A-4 séage.
Inithe A-1 and A-2 stages the truncation in the postero;ventral region
can still be seen (Fig. 5:6 ). = - A“'
" Remarks: This species closely resembles C.ovata Roemer but it

canbe distinguished by its more elongate shape and its truncate
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Fig.S:G.Lateralland dorsal odflines‘of.grow;h étages in; B

Cytherelia.cf.C.truncata'(Bosquet);fSpecimens a - n numbered

>-consecutively 0S 9428 to 0S 9444, All specimens from:

 --sample PBH1 30. . ( %51.).
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postero-ventral margin. Figs. 5:1 and 5:6 show that C. cf.C.

truncata can be distinguished frém E.ex.gr.:C;‘ovéta down to at least
the A-4 stage. - 4 ‘

' . Specimens from the Bosquet collection (Maastrichtian) in the
British Museum show valves with a more pronounced postero-ventral
truncation in the rigﬂt valVe.. This, coupied with the wide
stratigraphic interval between the Cenomanian and Maastrichfian,
could ihdicate that the two forms belong to separate species. Since
I have not seen a full population of Maastrichtian forms - inqluding
males and juveniles, the Cenomaﬁian'forﬁs are, for the ﬁime beiﬁg,

tentatively referred to Bosquet's species.

- ‘The specimen figured by Keen and Siddiqui as Cytherella cf. §§ata
from the Cenomanian of Belfast belongs to this species.rKeen and
Siddiqui state that it ig "lenger in proportion to its height"
than a t?ue C.ovata, and their figufe (pl.l,,fig;l) clearly Shows
the posteroventral truncation of the right valve. |

Occurrence: Common in the Lower and Middle Cenomanian but

can also be found in the Upper Cenomanian.

Genus CYTHERELLOIDEA Alexander, 1929

Type species : Cytherella williamsoniana Jones, 1849

Cytherelloidea bonnemai n.sp.
(Plate 5,figs.6,7,9,10)

Derivation of name: In honour of J.H. Bonnema in recognition

of his contribution to the study of Cretaceous Ostracoda.

1940 Cytherelloidea circumvallata Bonnema : 104, pl.2, figs. 1-4

¢? pl.2, figs. 5-11; non pl.l,figs.48-56)

Diagnosis: An inflated species of Cytherelloidea with indistinect

lateral ribs and a deep muscle pit.


http://ex.gr

Holotype: A female carapace, 0S 9445, Sample BB12, 5.5m.
below the base of the Plenus Marls, Upper Cenomanian, Blue Bell Hill,
Kent. | |
Paratypes°- Two valves 0S 9446 and 0S 9447 from the same horizon and
locahty. ygd&ge :10 valves and ~carapaces 0S 9448 to 0S 9457. Sample 86,
»Upper-Cenomanian, Southerham, Sussex.

Other Material: 130 valves and carapaces.

Measurements (mm) ‘ - Length Height Width
Holotype, female carépace, 0S 9445 0.571 0.308  0.242
Paratype, female left valve 0S-9446 - 0.582 0.300 0.132

Paratype, male left valve, 0S 9447 0.527 0.275 0.110
'Descriptibn: Valves glongéte; subrectangular with a weakly
concave ventral mérgin and a dorsal margin whichAis straight in the
right valves but sinuous in the left valves. The anterior margin is
semicircular whilst the posterior margin is weakly rounded. A narrow
flattened rim runs around phe anterior margin in thevieft valves.
Two posterior swellings are present in female valvesvand these are
joined by a vertical ;ib which is more apparent in male valves.

- Extending forward from the upper and lower ends of the Vertical rib
are indistinct lbngitudinal ribs. The upper onevof these is rather
short but the ventral rib extends forward to abéut 1/5 lehgth where
it merges with the inflated anterior area of the carapace. fhere is
also an indistinct middle rib which runs beneath the deep muscle pit and
merges with the inflated antérior area. Above the muscle pit is an |
oblique inflated area with'depressed areas in front and behind it.

In dorsal view the greatest width is across the ﬁosterior end in
females whilst in males if lies across the middle. Juveniles have no
evidence of ribbing but-possésswideep muscle pit.

Remarks: Bonnema (1940) described and named the species

Cytherelloidea circumvallata but he appears to have_included at least




twvo separate'species undef thé same némé. The épecimensifiguféd

on pl.i, figs 48 - 56 from the 'Mergel' may be taken as typical in
VWhich case the reméining specimens (pl.2, figs. 1-11) from the
'Schreibkreide' require a new name. These specimens from the
Schreibkreide appear very similaf to specimens from the British Upper
Cenomanian but as the figurés are poor and I have not seen the actual
specimens Bonnema's specimens are only tentatively referred to this
new species,

Tﬁe inflafed carapace and indistinct lateral ribs make this

species easily distinguishable from other species of the genus. 1Im

the Lower Cenomanian occasional larger specimens of this species can

be found together with normal sized individuals.

Occurrence: Middle Cenomanisn above the mid~Cenomanian non-
sequence and Upper Cenomanian. A few larger specimens have also been

found in the Lower Cenomanian.

Cytherelloidea globosa Kaye 1964

(Plate 5,figs.14-16)

1964c Cytherelloidea globosa Kaye : 71, pl.9, figs. 7,9,10.

Diagnosis: An inflated species of Cytherelloidea with a

prominent vertical median sulcus limited ventrally by a longitudinal

swelling.
Material: 7 valves, two of which are mounted as 0S 9458 and

0S 9459,

Measurements (mm) _ Length Height 'Width4
Female, left valve, : 0S 9458  0.516 ~0.286  0.132

Female, right valve, . 0S8 9459  0.550  0.330  0.143

Description: Small inflated Cytherelloidea with semicircular

anterior and posterior margins, and straight and parallel dorsal



and ventral margins. The surface has swellings rather tﬁaﬁ ribs
and the swellings are séparated by sulci. A prominent deep sulcus
extends down from the centre of the dorsal margin but is terminated
ventfallyvatf% héight by the ventral'sgelling. From this céntral
sﬁlcus a less pronounced.depressicn runs anéefo;véntfélly dividing
- off the antero-lateral area. Posteriorly two large fused swellings
"occur, the dorsal one extending further‘forward. Both are separated
from the ventral sweliing by a‘further sglcus.
_ Juvenile valves léck the fused posterior nodes but the
forward extension of the posterc-dorsal node is retained.
Remarks:. The replaéement of ribs by swellingsrmakes this species
easily distinguishable. ’
Occurrence: This speciés has so far been recorded only from

the Cambridge Greensand (Kaye 1964¢c). It does however also occur in

the Glauconitic Marl from Culver Cliff (Isle of Wight).

Cytherelloidea hindei Kaye 1964

(Plate 5,figs.1-5,8)

1964 Cytherelloidea hindei Kaye : 72, pl.9, figs. 4,8,11.

19¢4b° Cytherelloidea mariei Damotte : 236, pl.l, figs. 7a-d.

1971 b Cytherelloidea hindei Kaye; Damotte : 57, pl.1, fig.l13.

Diagnosis: A species of Cytherelloidea with a high ventral rib,

anterior marginal rib, low sinuous dorsal rib and a high posterior
rib all connécted. All the ribs stand in from the margin leaving
a sloping marginal area around the valves.

Material: 74 valves, four of which are mounted as 0S 9460 to

0S 9463,
Measurements (mm) ' . ;Length Height Width .
Female right valve, 0S 9460 0.650 0.351 0.155

Female left valve, : 0S 2461 0.630 0.334 0.155
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Description: Valves strongly calcified, rectangular in outline.

Dorsal margin straight, ventral margin weakly concave, anterior and

poste;ior margins semicircular.. The lateral surface is ﬁounded by
a éﬁnfinﬁous rib fbrﬁed by‘the comﬁiﬁétionAbf a high‘stréight ventral
rib, a high arcuéte anterior rib, a_sinuous dorsal rib and a gently
curved, high posterior rib which is most easily seen in_males. In
females the posgerior rib is partly obscured by the-postero-dorsai
and postero-ventral nodes wh{ch lie at the junctions between the
postérior rib énd the dorsal and ventral fibs regpectiveiy.A The
muscle scar pit is fairly’deep and beneath it runs a lgng arcuate
mediaq rib which aoes not connect to the other ribs. All the ribs
lie in from the mafgins.and thus a flat sloping surface is formed
between the marginal ribs and the margin proper. This feature is
more obvious in the larger right valve.

" Remarks: This species has been regarded as being restricted
‘to the Senonian, but a few poorly developed specimens have been
found from the Middle Cenomanian of Southerham. This speciesboccurs
quiteicommonly in the Upper Beds of the~P1enus Maris (Beds 4-8),
~and has also been noted from the Turonian. The specimens from the
flenus Marls have a slightly more pronounced anterior and dorsal
shelf in the right valves than the type material but otherwise they.
are identical. |

Occurrence: A fgw poorly devéloped specimens belonging to
this species have been fouﬁd near:the base of the Southerham section-

(Middle Cenomanian). Apart from this, this épecies-has not been

found below Bed 1 of the Plenus Marls. It is common in the upper
half of the Plenus Marls and has also been noted in the Turonian

of Southern England and recorded from the Campanian of England and

B

France.
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Cytherelloidea kayei n.sp.

(Plate 4,figs.10-14)

Derivation of name: After Dr. P. Kaye in recognition of his

contribution to the study of Cretaceous Ostracoda.

Diagnbsis: A small species of Cytherelloidea with a strong. -

anterior marginal rib, a short arcuate ventral rib and very reduced

dorsal and middle ribs.

Holotype: A female right valve, 05 9464. Sample BB13, 3.5m.
below the base of the Plenus Marls, Upper Céncmanian, Blue Bell Hill,
Ként. |

Paratypes:> 11 valves and caraﬁacgs, 0S 9466 to 0S 9476, from
the same hbriéon andAlocali;yﬁagf%%%%é carapace, 0S 9465, from sample
BB6, Middle Cenomaﬁian, Blue Bell Hill, Kent. |

-Other Material: 330 valves and carapaces. -

' Measurements (mm) : ' . Length  Height Width

Holotype, female right valve 0S 9464 0.593 0.341 0.132
Paratype, female carapace . 0S 9466 0.593 0.341 10,242

HYponpe,'male carapace' < -0S 9465 0.571 0.319 0.200

Description: Anterior and posterior margins semicircular.

Dorsal and ventral margins sub-parallel,valves being slightly

higher anteriorly. Anterior margin has a flatfened border which.
continueé around fhe dérsal margin as a wider shelf and is just
“visible around fhe posterior margin, this border is less clear in

the left valves. A very sgrbng rib runs parallel to.the anterior.margin
this continues as a shelf along the ventral margin. The‘ventral

rib is wellt"developed'extending from % to % length, it is slightly.
arcuate aﬁd does not join thé‘posterior rib. 1In males the

dévelbpment of the posﬁeriof rib can be seen, it forms a vertical

ridge extending from the ventral shelf and dorsally it joins the
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;ﬁorg é;rsai rib. inAmaiés ﬁhé"éofsal rib caﬁ Se.séen exteﬁding to
2/3.1ength, but in females it is obscured by the dorséi posterior
node. An extremely weak middle rib is just visible pérallel to the
ventral rib and jﬁst below mid-height. JustAabove this rib at %
length is a shallow muscle pif and above tﬁi§ bit is a slight swelling
whiqh may be a remmant of thé reduced dorsal rib. In female valves

the two posterior nodes occur in the.corners of the posterior rib
and they obscure the posterior and dorsal ribs.

. Remarks: This species is similar to C.knaptonensis Kaye, from

which it differs by having larger more rounded posterior nodes. -

The middle and dorsal ribs are more reduced in Cytherelloidéa kayei .

and are barely visible. 1In dorsal view C. kayei is more inflated.
C. kazéi can be distinguished from C. stricta by itsAsmaller size
and absence of a long do;sal rib. C; stricgé is also more lateraliy.
~compressed. C. chapmani (Jones and Hinde) differs from C.kayei by
having smaller posterior nodes, the ventrai rib attached to the

postero-dorsal node.

Occurrence  C. kayei occurs throughout the Cenomanian of

- Southern England.

Cytherelloidea stricta (Jones and Hinde)

(Plate 4,figs.6-9)

-~

1847 Cytherina serrata Williamson: 79, pl.h; fig.79

1849 Cytherella williamsoniana Jones: 31, pl.7, figs. 26a-d,g,h.

(non figs. 26e,f.)

1890 Cytherella williamsoniana Jones; Jones and Hinde: 48, pl.3,
figs. 57-62

1890 Cytherella williamsoniana stricta Jones and Hinde: 48, pl.3,fig.71

1893 Cytherella williamsoniana stricta Jones and Hinde; Chapman and

Sherborn: 346
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1898 Cytherella williamsoniana stricta Jones and Hinde; Chapman:344

non 1917 Cytherellé williamsoniana stricta Jones and Hinde; Chapman: 58,

pl.l4, fig.21.

non 1929 Cytherelloidea williamsoniana stricta (Jones and Hinde) Alexander:
56, pl.2, fig.l0

non 1951 Cytherelloidea williamsoniana stricta (Jones and Hinde); Sexton:

811, pl.l16, fig.16.

? 1956 Cytherelloidea dalumensis Mertens; 180, pl1.8, figs.1-3.

1956 . Cytherelloidea stricta (Jones and Hinde); Deroo: 1509,»p1.1,figs.7,8.

1958 Cytherelloidea stricta (Jones and Hinde); Howe and Laurencich: 270

1963b Cytherelloidea stricta (Jones and Hinde); Kaye: 117, pl.19,

figs. 14,15~

1964¢c Cytherelloidea stricta (Jones and Hinde);‘Kéye: 74, pl.9,

figs. 1-3, 5,6.

1966 Cytherelloidea stricta (Jones and Hinde); Griindel: 15, pl.1,fig.20

1971b Cytherelloidea stricta (Jones and Hinde)j Damotteée: 57, plLl,fig.lZ.

Diagnosis: A species of Cytherelloidea with a prominent, long

dorsal rib and a short ventral rib but no median rib. The dorsal rib
joins the top of the vertical posterior rib. The median rib is
_unattached at both ends.

Material: 348 valves and carapaces

Measurements (mm) o Léngth' ﬁeigﬁt ﬁidth_

_ Femaig carapace . ». : 0S 9477 :' 0.756 0.418 . 6.242,
Female right valve 0S 9478 0.714  0.407  0.155
Male carapace B 08 9479 0.725 0.384 0.209

DescriEtion: Carapace laterally compressed, surface smooth, but
beéfing about 8 short tubercles along the posteriof margin of each
valve. Anterior margin broadly rounded, posterior margin less

broadly so. Dorsal and ventral margins sub-parallel due to the
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ventral margin curving down slightly near the ante;ior end. A
pfominent rib runs parallel to the énterior margin, just behind a
thin margiﬂal shelf. In males the true nature of the posterior rib
can be ;een, it runs as a vgrtical ridéé just in from ;he posterior
margin. At the dorsal end tﬁis rib joins the long dorsal rib which
ends just beneath the dorsal extremit§ of .the anterior rib. Above
the dorsal rib is a broad flattened shelf seen.particularly in right
valves. A short ventral rib occurs sepérated posteriorly and
antefiorly and separ;ted from the Ventralvmargin by a fiattened
shelf. A shallow muscle pit can be seen just beneath the dorsal rib
in the centre of the th?es{; In females two prominént rounded
swellings occur one above the other_qt the posﬁerior end, they tend
to ob;curé thé posteriér rib. -

Remarks: As Kaye (1964) remarked this species "has a .
paréicularly confused past'. It appears to have been first

recognised by Williamson (1847) who gave it the name Cytherina serata.

Jones (1849) appears to have grouped all species of‘Cytherelloidea

into Cytherella williamsoniana but it was not until 1890 that Jones

and Hinde introduced Cytherella williamsoniana var. stricta. Of the

original figures produced by Jones (pl.7, figs 26a-h) fig. 26f. has

been proposed lectotype for C.williamsoniana by Howe and Laurencich

(1958), fig. 26e has -been placed into C.parawilliamsoniana Kaye by

Kaye‘(1963) and the rest (figs. 26 a-d, g, h) are regarded as .
belonging to C.stricta by Kaye 1964. The specimen belonging to

fig. 26f. however was lost long before 1958 and so C.williamsoniana

remains a nomen dubium (Kaye 1964c).
Occurrence: This species varies from very common to absent
in Lower Cenomanian samples. It is less common in the Upper Cenomanian

but it can be found as high as the Plenus Marls.
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Genus PLATELLA Coryell and Fields, 1937

. Type species: Platella gatunensis Coryell and Fields, 1937

Platella sp.A.
(Plate 5,figs.11-13)

Diagnosis: A species of Platella with a densely pitted

. surface and an elongate, sub-rectangular outline. -

" 'Material: 31 valves

" ‘Measuremerts (mm) Length  Height
Female left valve, 0S 9480  0.562  0.300
Feinale carapace, | 05 9481  0.600  0.332
Male left valve, © 059482  0.550  0.286

Description: Carapace elongate, sub-rectangular. Dors
ventral margins weakly concave, anterior margin semi-circular

posterior margin weakly curved to straight. The outer surfac

no ribs but is covered completely by a series of pits. In th

Width
0.110
0.231

0.088

al and

3
e bears

e centre

of the valves is a muscle pit which is usually fairly shallow.

Left valves have a narrow, flattened marginal rim at the anterior

end. The postero-dorsal margin is truncate and this is empha

sised

in males. Female valves possess two posterior brood pouches which

produce weak swellings on the outside of the valves. In dorsal view

the sides of the valves are.almost parallel but the greatest width

lies across the brood pouches at the posterior in female valves.

Remarks: This species looks very similar to Cytherello

besrineensis Bischoff from the Aptian/Albian of Lebanon.

idea

C.besrineensis however does not have the flattened anterior marginal

rim in the left valve which gives it a slightly different outline

in dorsal view, and its pitting appears to be a little denser

. The

species described as Platella sp. Bate 1972, from the Campanian of

W. Australia also lacks a flattened anterior marginal rim in

left valve, and is not rectangular in outline. Platella ? sp.
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1974, from the Uppér Cenomanian of the Dordogne, has a slightly

different shape and has the pits clearly arranged into rows.

Type

1840
1845
1849
1874
1890
1927
1929

1956

1956

1958

1966

- : figs. 1, 3-6.

Occurrence: Very rare in the Lower and Middle Cenomanian.

" Suborder PODOCOPINA Sars, 1866
Superfamily BATRDIACEA Sars, 1888

Family BAIRDIIDAE Sars,1888.

Genus BAIRDIA McCoy 1844

species: Bairdia curtus McCoy 1844.

Bairdia pseudoseptentrionalis (Mertens, 1956)

(Plate 6,figs.1,2,5)

Cytherina subdeltoidea Munster; Roemer: 105, pl.1B, fig.22

Cytherina subdeltoidea Munster; Reuss: 16, pl.5, fig.38

Bairdia subdeltoidea (Munster); Jones: 23, pl.5, figs.15a-f.

Bairdia subdeltoidea (Munster); Reuss: 140, pl.26, figs.5a-c.

Bairdia subdeltoidea (Munster); Jones and Hinde: 5, pl.2,figs.31-34.

Bairdia subdeltoidea (Munster),; Alexander: pl.6, figs. 2, 4.

‘Bairdia subdeltoidea (Munster); Alexander: 61, pl.3, fig.S.

‘Bairdoppilita. pseudoseptentrionalis Mertens: 182, pl.8,

figs. 7-10, pl.13, figs. 89,90.

Bairdoppilita. roemeri Deroo: 1509, pl.l, figs. 9-12.

Bairdoppilita ? roemeri Deroo; Howe and Laurencich; 82.

1965c Bairdia pseudoseptentrionalis (Mertens); Kaye: 223, pl.2,

14

Bairdia pseuddéeptentrionalis (Mertens); Griindel: 15, pl.l,fig;18,

1971b Bairdia pseudoseptentrionalis (Mertens); Damotte: 58, pl.l,fig.15.

1971

Material: several hundred valves and carapaces

Bairdia pseudoseptentrionalis (Mertens); Keen and Siddiqui: 63,

pl.1, fig.2.

Measufements (mm) o Length = Height Width
Left valve, 0S5 9483 1.140 0.759 0.384
Right valve, . 0S 9484  1.120  0.626  0.275
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Description: ' Carapace strongly calcified, valves very unequal
in shape. Left valve with a symmetrically arched dorsal margiﬁ,

rounded anterior end and gently convex ventral margin. At the

posterior the ventral margin is sharply upturned. towards the rounded
caudal process. The upper margin of the caudal process is short and -

- gently inclined down to the posterior. In the right valve the dorsal

margin is shért aﬁ& horizéntél, aﬁterior to it is ;‘iong-étraightA
antero-dorsal margin which is inclined down to the.rounded anterior
end. The antero-ventral margin is géntly convex and at its lower
‘end it exténds below the general 1iné of the ventral margin.
Posterior to this the véﬁtral margin is straight and then curves up
to the caudal process. The upper margin.of the caudal process is
short and herizontal. The valvés are strongly inflated with the
greatest width in the middle. The surface is faintly pitted.

The left valve overlaps the right aréund the entire margin.

The hinge of the right valve bear$ a straight smooth groove
" situated between two smooth bars. Iﬁ theAleft valve there is a
straight hinge bar with gﬁ accommodation groove above.

‘The antero 4nd postero-dorsal margins of'the left valve éroject
over the right valve in the closed carapace. Inside the lower ends of
each of thege érojéctions is a row of about 7 very small‘sockets.
.The right valve has a raised area here with corresponding teeth
along its summit.

The marginal zone 1is rather'ﬁarrqw. .Small ves;ibules are
developed at the anferior and posterior ends.

Pore canals and muscle scars could not be seen.

-

Remarks:  Prior to 1956 most Cretaceous forms of the genus

Bairdia were placed in Bairdia subdeltoidea (Munster) - a Tertiary

species. Late in 1956 Deroo re-named these Cretaceous forms as

Bairdoppilita roemeri but earlier in the same year Mertens had erected-
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the species Bairdoppilita pseudoseptentrionalis for forms having a

caudal process with a horizontal upper margin, and a straight dorsal

~margin in the right valves. B. pseudoseptentrionalis therefore

takes preference over B. roemeri. The genus Bairdoppilita was

‘erected for forms bearing small denticles at the anterior and
posterior marginal angles of the valves, but as pointed out by -
Van Morkhoven (1962) these denticles do not form part of the hinge

line and forms with and'witﬁout them occur in other genera of the

' family Bairdiidaze. This species is therefore placed in the genus
Bairdia.
Occurrence: This $pecies occurs throughout the Cenomanian in

Southern England. In some samples it is extremely common.

Bairdia southerhamensis n.sp.

(Plate 6,figs.3,4,6,7)

Derivation of name: After the village of Southerham, Sussex

-

- the type locality.
Diagnosis: A species of Bairdia with an elongate caudal.
process, and a ventral margin which is symmetrically curved from the

anterior to posterior extremity in the left valve.

Holotype: A carapace, 0S 9485. Sample S19, 38m,Abe16w-the base

-of the Plenus Marls, Middle Cenomanian, SOutherBam, Sussex.

Paratypes: 2 éarapaceé and 2 valvés, 0S 9487 to 9490 from the
' . . . - H e* :
same horizon and locality. A feft valve, OS 9486 from sample P BH3 13,

Middle Cenomanian, Pitstone, Herts,

Other Material: 67 valves and carapaces.,

' Measurements (mm) o ' Length  Height Width
Holotype, carapace 0S 9485 1.173  0.759 = 0.571
Hypotype, left valve, - 03 9486 1.308 0.791 0.319

1
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Désérigfién: Cafapaég igrgé énd heavilj calcifiedgﬂivaléés

of unequal.shaée. The left valve has a higﬁ, strongly arched.dorsal
pgrgin with long, weakly curvéd, inclined antero- and postero-dorsal

, margins. Anferior margin narrowly rouﬁaed, the ventfal margin forms
an>a1most éymmetrical curve from the anterior to posterior extfemities
.'with a slight flattening along the mid-ventral margin. The caudal
process is.long with a horizontal upper margin which makes up to

1/8 of the total length. The right valvevhaé a horizontal hinge
margin with straight'antero- and postero-dorsal margins; The anterior
matgiﬁ is narrowly rounded and the anterosventral margin is gently convex.
The middle of the vehtralAmargin is straight but it bulges downwafds

anteriorly and curves up gently at the posterior to the caudal

process. In dorsal view the outline is fusiform with pointed ends~
The greatest width lies just in front of mid-length and at 1/5 height.

The left valve overlaps‘the right afound the entire mérgin but the
overlap is barelyApefceptible at the anterior and posterior
extremities.

The hinge consists of a straight ledge in the 1gft valQe into
which ihé dorsal margin of the right valve fits. Marginal denticles
are present at the anterior and posteriorAborders of the right valves
these fit ihto corresponding pits in the left valves. The inner
lamella 1is moderatelyAwide with rather large crescenﬁic anterior énd
posterior vestibules. Other internal details could not be seen.

Remarks: This épécies fesembles_B.pseudosegtentrionalis but

. can be distinguished by having a more drawn out caudal process, a
more convex ventral margin in the left valve, and its greatest breadth
lies at about 1/5 height which is much lower tham in

B.pseudoseptentrionalis.

Occurrence: B. southerhamensis is found chiefly in the Middle

Cenomanian.
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Genus BYTHOCYPRIS Brady, 1880

Type species: Bythocypris reniformis Brady 1880, = Bairdia bosquetiana

Brady 1866.
Bythocypris sp-A.
(Plate 6,figs.8-10)
Diagnosis: A‘séecies of Bythocypris with a symmetrically
" arched dorsal @argin in the left valve. Right valvé very baifdipid
in shape.

Material: 53 valves and carapaces.

Measurements (mm) o Length  Height Width
Left Valve, 0S 9491  0.912 0.483  0.110

Right valve, 0S 9492  0.846  0.384 . 0.077

Description: Carapace a little less than twice as long as

high. Surface smooth. In the left valve the dorsal margin curves
- symmetrically round from the semi-circular anterior margin to about

3 lengthbwhere it becomes straighter and falls steeply to the rounded
posferior margin. The ventral margin is weakly concave, curving
round‘at the ends into the anterior and posterior margins respectively.
In the right valve the ventral margin is more concave, whilst the
dorsal margiﬂ can be divided into 3 parté - the anterior third is
straight and slopes down to the anterior. The middle third is
straight to weakly convex and is inclined slightly towards the
posterior. The posterior third is straight and siopes down to the
posteriﬁr margin. In dorsal view the carapace is elliptical with

" .the greatest width at about mid-length. Thé left valve oveflaps

the right particulariy in the mid-dorsal and mid-ventral regions.

The hinge consistsiqf a simple ridge in the rigﬁt valve corresponding
to a~simp1e groove in the left valve. Marginal zones.afe broad with
"large anterior and posterior‘vestibules. Thé muscle scar pattern
appears to consist of at least 5 scars grouped cleosely together but
the preservation of the scars is very poor in the few specimens in
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. which they can.be.seen at all,

Remarks: Bythocypris sp.A is similar in shape to B.chapmani Neale

1976, from the santonianiof W.Australia,but it 1s larger aﬁd_more
elongaﬁe. B.sp.A lacks the concave antero-dorsal margin in the left valﬁe,;
seen in B.chapmani,but both species.have a concaﬁe ventral margin.

- Occurrence: This species-is rare in the Cénomanian of Squthern
England. So far it has cnly been found in the Middle and Upper

Cenomanian.

Family MACROCYPRIDIDAE Muller, 1912

. Genus MACROCYPRIS Brady, 1867

Type specles: Cythere minna Baird, 1850.

Macrocypris muensteriana Jones and Hinde 1890

(Plate 7,figs.1,2)

1849 Bairdia.siliqua var. X Jones: 25, pl.5, figs. lé6e-g.

1870 Macrocypris ? arcuata (Minster); Jomes: 75, 77.

1890 Macrocypris muensteriana Jones and Hinde: 10; pl.2, figs.42,45-47.

1898 Macrocypris muensteriana Jones and Hinde; Chapman: 334.

1964¢ Maérocypris muensteriana Jones and Hinde} Kaye: 43, pl.4,figs.9,10.

"Diagnosis: Maérocypris with a short ventral margin and strongly

arched dorsalnméfgin; Length/height ratio low for the genus.

" 'Material: 111 valves and carapaces

‘Measurements (mm) Length Hgight Width
Carapace, ' - 0S 9494  1.140  0.483  0.418
Carapace, ' 0S 9495  1.170  0.490  0.418

- Description: Carapace large, strongly inflated. The dorsal

margin is stropngly arched and meets the gently convex ventral margin-

at an acute -angle, making the posterior bluntly pointed. The
anterior margin is produced downwards into a hook like anterOfveﬁtral

extension. The posterior half of the ventral margin is weakly

75



coﬁvéwahiist gﬁe ahte%io? ﬁélf 1s sinuous. The greatest height

‘lies ju;t'ﬁéhihd mid-leﬁgth and the gfeate#t width 1ieé-at'half

lghgth. ’Internally theré»are broédAantérior andAbosteriqr vestibules.
| Remarkgzi This speciesAis-easiiy regognised by its felgtively

low'léngth/height ¥atio aﬁd»by its antéro-?entral extension.. Thé_

pqsteriof is not drawn out as in other Macrocypris séedies.

t.Occurrence: This specigs‘is'found méinly'in_the Middle and
Upper Cenomanian but occasional specimeﬁs can be found in the Lower

“Cenomanian.

Macrocypris siliqua (Jones 1849)

(Plate 6,figs.11-13;Plate 7,fig.3)

1849 Cythere (Bairdia)'Siliqua Jones: 25, pl.5, figs. 16a-d"

(non figs. 1l6e-h)

1870 Macrocypris siliqua (Jones); Jones: 75, 77..

1890 Macrocypris siliqua (Jones); Jones & Hinde: 9, pl. 2, figs.38-41.

1898 Macrocypris siliqua (Jones); Chapman: 333

'1964c¢ Macrocypris siliqua~(Jonés); Kaye: 43, 44, pl.4, figs.11,14,15,18.

Diagnosis: *Macrocypris with evenly arched dorsal margin and drawn

out posterior end. Greatest height at mid-length.

~ Material: 200 valves and carapaces.

Measurements (mm) ‘Length- Height . Width
Carapace, . .08 9496 1.635 . 0.522 0.450
Carapace, ' 0S 9497  1.487  0.500  0.%40

_ Right valve, 0S 9498  1.662  0.541  0.300

Description:  Valvestlarge,with a drawn out posterior end.
Ventral margin straight to weakly éinqous,_dorsal'margin arched but
. the posterior i/3 of the dorsal margin convérges'with the Qentral
_ margin to give avpointed posterior extremity. In the left valve
the middle part of the dorsal margin is straight.A Tﬁe right valve

overlaps the left particularly in the mid-dorsal and mid-ventrazl
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rggion;L.j%ﬂe.pogitipns of g;eétest héight.é;d.greétégg wiéthfiievﬁt :
or.jﬁsp:in front-éf.mid-ienéth. 'Intgfiorly the antéfipr and
_posterior vestibuiéé.éfe rélatively brba&. .

RgﬁérksﬁA This'speciés ha;xbéeﬁ”kﬁan_sihce‘18491but it was
" not until>1§64rthét’Kaye’érécted'a.lecfdtype-from the Cénomgnian; 

- My specimens agree in all respects to the type material. M.siliqua

can be distinguished from M. muensteriana Jones and Hinde by its
greater length relative to its height and by its more drawn out

. posterior.

Occurrence: M. siliqua occuts sporadically throughout the

Cenomanian in Southern England but is never very common.

Superfamily CYPRIDACEA Baird, 1845
. .Family PARACYPRIDIDAE Sars. 1923
. Genus PARACYPRIS Sars, 1866

Type species: Parécypris polita Sars, 1866

Paracypris cf. P. wrcthamensis Kaye 1965

(Plate 7,figs.4-7)

? 1965c Paracypris wrothamensis Kaye :'226, pl.9, figs. 10-14
Diagnosis: A species of Paraczpris.with.an angular anterior

~ cardinal angle and a drawn out posterior.

Material: 652 valves and carapaces

Measurements (mm) ‘ o ~Length  Height  Width
Left valve, , 0S 9499  0.725  0.275  0.120°

Right valﬁe,

0S 9500 ©  0.747  0.275 - 0.120

Description: Valves very elongate and fragile. - The greatest.
height lies at 2/7 length which coincides with the anterior cardinal

"angle. Behind this the hinge margin is stféight and inclined - down

towards the posterior. At 5/7 length is the posterior cardinal angle.
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:fhiépi; ;§Qnded>and not so well definéd as the>énté;ior‘cardinai angle.
The posterior is drawn to a bbint:juét above thé ventral,méréin.
The anterior margin is bro;dly réunéed.buf there is-é concave“antero4v
dorsal margin in the ;ight valve. "The ventral’margin is concave in
£he middle and this concavity is more prongunced>in the righ; valves.
‘ The greatest width lies at 225 length.. The left Qaivé is larger than
the right overlapping parficularly dorsaliy and ventfally.

The inner lamella is very 5road with a lafgé crescentic anterior

and triangular posterior vestibules. The hinge consists of a weak groove

in the left valve into which fits the dorsal edge of the right valve.

There is an extension of the antero-dorsal margin in the left
valve which corresponds with the antero-dorsal notch in the right

‘valve. Other internal details could not be seen.

Remarks: These specimens appeafvpo be very close to P.wrofhamensis
from the Albian of Southern Englénd. However, the Cénémanian forms
show some variation in shape. S#eciﬁems'which-are less drawn out
posteriorly, énd'others having mofe;rounded anterior cérdinal angles,
can be found, but all intermédiates occur even within one sample.

All the specimens however are somewhat smaller than P. wrothamensis

and have the position of greatest height a little further back.
Occurrence: This species is infrequent in the Lower Cenomanian

but.may become quité common in Middle and Upper Cenomanian samples.

Family PONTOCYPRIDIDAE Miiller, 1894

Genus PONTOCYPRELLA Ljubimova, 1955

Type species: Bairdia harrisiana Jones, 1849

This genus was included in the Paracyprididae by Swain in the

"Treatise" (1961, ed. Moore and Pitrat). Van Morkhoven (1962)

regarded Pontocypreila as a synonym of Argilloecia Sars 1866 and




placed this genus in the Pontocyprididae. This view was followed

by Hartmann and Puri (1974) but they questioned the groﬁping of

Pontocyprella with Argillbecia. In Argilloecia'the right valve is.

larger than the left and sexual dimorphism is pronounced.

Pontocyprella has the left valve larger than the right and has much

- less bronounced sexual dimorphism. The genus Pontocyprella is

non

non

non

non

therefore maintained and it is here included in - the Pontocyprididae.

Pontocyprella harrisiana (Jones 1849)

(Plate 7,figs.15,16)

1849 Cythere (Bairdia) harrisiana Jomes: 25, pl.6, figs. l7a-c,

? figs. d,e; non fig. f.

1854 Cytheridea harrisiana. (Jones); Bosquet: 63, pl.5, fig.5.

1870 Bairdia harrisiana (Jones); Jones: 75, 77.

1874 Bairdia harrisiana (Jones); Reuss: 141, pl.2, figs.6-7

1890 Bairdia harrisiana (Jones); Jones and Hinde: 8, pl.2, figs.52-55.

1929 Bairdia harrisiana (Jones); Alexander: 60, pl.2, figs.10-19.

1962 Pontocyprella harrisiana (Jones); Neale: 431-432, pl.6,

fig.12: non fig.13.

1965a Pontocyprella harrisiana (Jones); Kaye: 73-74, pl.5, figs.3-4.

1966 Pontocyprella harrisiana (Jones); Grindel: 17, pl.2, fig. 9.

ﬁiagnosis: An elongate species of Pontocyprella with an

~obliquely rounded anterior end and a bluntly pointed posterior end.

Ventral margin concave.

Material: 500 valves and carapaces.

=z Measurements (mm) . Length  Height = Width
Left valve, | 0S 9502  0.703  0.286  0.120
Right valve, ' 0S 9503  0.670  0.253 0.120



Description: Valves clongate more than twice as long as High.
Dorsal margin geﬁtly convex curving down posteriorly to the bluntly
pointed ﬁostefior which lies below half heigﬁt.' Ventral margin

"concave in the middie but ;urving up pééteriorly. Anterior margin
obliquely rounded with greatest protuberance just beneath the dorsal
. margin then curving morershgrély beneath 'so that the antero-ventral

margin is truncate. Left valve overlaps the right along the dorsal

and ventral margins, at the anterior end there is no overlap. In

dorsal view the carapace is elongate oval in shape, the sides of

the valves are almost straight in the middle region. The left valve

crosses the median line antero-dorsally. Greatest width lies at -
mid length.

The hinge cbnsists.of a groove 1in the léft valve into which the
dorsal edge of the riéht valve fits. The inner lamelia is very broad
anteriorly. The width of the fused-zone is moderately Broad'and pf
the same width ffom anterior to postérior. There is a very broad
vestibule at the anterior end and a smaller one at the posterior but
the distance between the inner lamella and the outer lamella is .very
narrow. Other internal features could not be seen.

Remarks: This species was first erécted by Jones, bgt'he appeai;
to have used it to cover a group:of forms now regarded as separate
species. The specimen figured by Jones as pl.6, fig. 17c has been
taken as tyéicalAby Nea}e (1962) but né lectotype has so far been
erected.“ This specimen which haé been re-figured by Neale agrees
in aliArespecps with a group of specimens'from'the B%itish Cenomanian.

The specimens figured by Kaye (1965) are shorter and higher than true

P.harrisiana specimens and may not be conspecific. A true

interpretation of this species cannot be given until a lectotype

is erected.
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Occurrence: P. harrisiana occurs rarely in the Lower and

Middle Cenomanian of Southern England, but it may become more common in

the Upper Cenomanian.

Pontocyprella hindei n.sp.

(Plate 7,figs.11,13,14)

Derivation of name: After G.J. Hinde in honour of his

contribution to.the study of Cretaceous Ostracoda.

1966 . Pontocyprella rara Kaye; Griindel: 19, pl.2, figs. 5, 6,

pl.9, fig.l.

- F N S

Diagnosis: A species of Pontocyprella with a convex dorsal

_margin and straight ventral margin in the left valve.. Posterior

end rounded, anterior end slightly obliquely rounded.
Holotype: A left valve, 0S 9504. s;m;1; BBS, 13.5m. below the
‘base of the Plenus Marls, Upper Cenomgniap, Blue Bell Hill, Kent.
Paratypes: 9 valves 0S 9506 to 0S 9514 from the s;me horizon

and locality.

Other Material: 576 valves and carapaces.

‘ Measuremeﬁts (mm) o " Length  Height Width
Holotype, left valve, . 0S 9504  0.714 0.352 0.165
Paratype, right valve, 05 9506  0.692  0.318 . 0.132

Male? left valve 0S 9505 0.770

0.319 - 0.176

Description: Valves about twice as. long as high. In the

right valve the dorsal margin is éénfly arched, curving mofe strongiy
at thé posterior. The posterior margin is rel;tively broadiy‘rounded,
the posterior extremity lying at 1/3 height. >The ventral margin is
stréight. The anterior‘margin is broadly rounded and only slightly
oblique, 1In the right valve the anterior margin is morelpbliquely

rounded, the -ventral margin is weakly concave and the dorsal margin
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coﬁsigts of,ﬁwo‘stgaightAparLS meeting-at a roﬁnded angle of about
170° just in front of mid-length. The greatest‘height lies at mid-
length. In dorsal view the carapace is elliptical.

The hinge consists‘éf a gfoove-ip.the right valve into which
‘.fits an indistincf bar whiéh is found in the left valve. The inner
lamella is Eroéd without a vestibule at the anterior.end but with
“.a small one at the posterior. Nofmal pores are small and widely‘
spaced, marginal pére canals cannot be seen. The centre muscle scar area
consists of 3 horizontally elongate scars with a further scar just
behind the middle one.

There is some variability in sﬁape.within this species, some
specimené being less high relative to their length.. It‘is possible
that these are male specimens.

Remarks: This species was figured and described by Griindel

(1966) but he placed it in Pontocyprella rara Kaje, Kaye's species
however has a less arched dorsal margin and a distinctly acute

posterior end and the two forms are not regarded as conspecific.

P. hindei can be distinguished from P. harrisiana by its less

-oblique anterior margin, more rounded posterior end, lower length/

height ratio and straight ventral margin in the left valve.
P. robusta n. sp. has a lower length/height ratio than P. hindei
and it also has a more strongly arched dorsal margin and a more

" heavily calcified shell.

Occurrence: P. hindei is often fairly common in the Lower
Cenomanian but occasional specimens can be found in the Middle and

Upper Cenomanian.

Pontocyprella robusta n. sp.

(Plate 7,figs.8-10,12)

Derivation of name: Robustus - Latin = robust - referring to

the strength of calcification.
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Diagnosis: A strongly calcified speéies of Pontocyprella with

a strongly arched dorsal margin, Qery low, rounded posterior and a
length equal to lesg than twiéé the heiggt.
Hclotype:. A 1eft.valvé, 68 9515. éamélérBBi3, 3.5m. beiow fhe_ ”
base of the Plenus Marls, Upper Cenomanién, Blue Bell Hiil, Kent.
Paratypes: 15 valveé and carapaces; 0s 9516 to 0S 9530 from the
same horizon and locality. .

Other Material: Several hundred valves and carapaces.

Measurements (mm) " Length Height Width
Holotype, left valve, 0S 9515  0.725  0.418 0.176
Paratype, right valve, 0S 9516  0.727  0.357  0.160
" Paratype, carapace, | 0S 9517 0.747 0;418 0.341

Description: Valves large and strongly calcified. In the
left valve the dors;l'margin is strongly arched, it curves down steeply
at the posterior to the narrowly‘rodnded posterior margin. The
posterior extremity lies at % height. The ;entral margin 1is
straight -and the gnterior margiln semi-circular. In the right valve
’ ;he'ventral margin is concave, the posterior part of the dorsal \
margin is arched whilst the anterior 2/5 is straight and inclined
down to the anterior. The left valve overlaps £ﬁe_right particularly
along the dor§al and ventral margins. 1In do;sal view the carapace is
relatiVeiy broad with an oval butline, the sides converge siightly
from the middle towards the ends of the carapace. The greatest
Sreédth'lies just behind mid-leng&ﬁ.'

The hinge of the right valve consists of a gently arched
groove with a weak bar beneath if.v In the left valve there‘is.a‘

corresponding bar.

The inner lamella is fairly broad anteriorly but rather narrow

mP

at the posterior. Vestibules are not develope

The muscle scars consist of a vertical row of three
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horizontally elongate.scars with a further scar just behind the

middle one.

Remarks: P. robusta is similar to P. hindei but can be -
distinguished by its - greater height in relation to its length, its

more arched dorsal margin and its greater inflation. P. maynci

-Oertli 1958, from the Aptian/Albian of Apt,  has-a more compressed -

outline in -dorsal view and a gently convex ventral margin.

Occurrence: This species is only found above the mid-

Cenomanian non-sequence where it is often very common. Due to its

.
-

Left valve, "0S 9531 0.600 0.319 0.176

posterior ends.

robust nature it is one of the few species which can be removed from

samples of hard chalk.

Pontocyprella ? bosquetiana (Jones 1849)

(Plate 8,figs.1,2)

1849 Cytherella ? bosquetiana Jones: 33, pl. 6, figs. 23a-c.

1870 Cythere bosquetiana (Jones) Jones: 76, 77.

1890 Cythere ? bosquetiana (Jones); Jones and Hinde: 15, pl.2,

~figs. 35-37.

1965a Pontocyprella semiquadrata Kaye: 224, pl.3, figs. 1-8.

-Diagnosis: A‘species referred to the genus Pontocyprella

with a sub-quadrate outline and broadly rounded anterior and

Material: 35 valves and carapaces

Measurements (mm) - Length  Height Width

Description: Valves subrectangular in outline with a weakly
convex dorsal margin and a weakly concave ventral margin. The

anterior margin is semi-circular and the posterior margin is broadly

rounded. 1In dorsal view the carapace is laterally compressed, the margins

of the left and right valves diverge gradually from the anterior
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then become nearly parallel in the centre before converging mofe

- sharply_at'the posterior. The-left valve overlapé‘the right around

the entire margin.
Internal details were not seen.

Remarks: This species was based on a single carapace from

" the chalk detritus of Charing by Jones in 1849. Jones, however,

placed. it first in-. Cytherella and later in Cythere. Jones’

"specimen is identical with several specimens found during the present

 study.' This species is similar in shape to Pontocyprella

semiquadrata Kayé,from the Albian of Southern England, but Kaye's

specimens are a. little higher relative to their length.

Occurrence: This species can be found rarely in the Lower Cenomanian

" of ‘Southern England. It is more common in samples from Barrington than

elsewhere.

Superfamily CYTHERACEA Baird, 1850
Family CYTHERIDEIDAE Sars, 1925
Subfamily CYTHERIDEINAE Sars, 1925

Genus DOLOCYTHERIDEA Triebel, 1938

Subgenus DOLOCYTHERIDEA (PURACYTHERIDEA) Griindel, 1971

' Type species: Pontocypris bosquetiana Jones and Hinde 1890

Dolocytheridea (Puracytheridea) bosquetiana

(Jones and Hinde 1890)

(Plate 8,figs.7-10)

1849 Bairdia angusta (Miinster); Jones: 26, pl.6, figs. 18a-f.

1890 Pontocypris bosquetiana Jones. and Hinde: &4, pl.2, figs.65,
pl.4, fig.3.

1890 Pontocypris triquetra Jones; Jones and Hinde: 4, pl.3,

figs. 35-37
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1890 - Bythocypris reussiana Jones and Hinde: 12, pl.2,

figs. 56, 61-63

© 1893 Pontoczgris bosquetiana Jones and Hinde; Chapmah and Sherbern: 346

1898 Pontocypris bosquetiana Jones and Hinde; Chapman: 332

1938. Cytheridea (Dolotytheridea)'bosquetiaﬁa (Jones and Hinde)

Triebel: 498, pl.5, figs.80-83, pl.6, fig.91

- 1956 Dolocytheridea bosquetiana (Jonss and Hinde); Mertens: 196,

pl. 10, figs. 45-47.

' 1956  Dolocytheridea bosquetiana (Jones and'Hinde); Dgroo:>1511.

1958 Dolocytheridea bosquetiana (Jones and Hinde); Oertli: pl.4,
figs. 85,86.

1962 Dolocytheridea bosquetiana (Jones and Hinde); Ellerman: 401,

figs. 14, 15.

1964¢ Dolotytheridea bosquetiana (Jones and Hinde); Kaye: 46,

 pl.1, figs. 18-20

1966 Doldgz;heridea boéqgetiana (Jones and Hinde); Griindel: 18,

pl.2, fig. 14..

1971b Dolocytheridea bosquetiana (Jones and Hinde); Damotte: 110,

pl. 7, fig. 16.

1971 Dolocytheridea (Puracytheridea) bosggetiana»(Jones and .Hinde);
Grundel: 36, pl.4, figs. 7-11: text fig.9.

Diagnosis: A species of Dolocytheridea with a convex dorsal

margin and é—straight ventral margin. Hinge elements without

crenulations.

Material: 222 valves and carapaces.

Megsﬁrements_@um) . : Léngth : Height Width
Female, left valve, | 05 9533  0.736  0.384 0.165
Female, right valve, 05 9534 0.703  0.363  0.160
Male, right' valve, ' 0s 9535  0.791  0.384  0.187
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Description: Valves. thinly calcified, often extremely well

preserved. Ventral margin weakly concave,curving round into the

broadly rourded anterior margin. The dorsal margin is gently convex
with the curvature increasing towards the posterior especially in = -

females where there is a distinct postero-ventral margin. The

_ posterior extremity is very low - at about 1/5 height in females and

about % height in males. Valves are moderately inflated with a

smooth surface. Greatest height lies at about mid-length and the

. greatest breadth lies just anterier to mid-length. In dorsal view -

the sides are almost straight. Sexual dimorphism is pronounced,

. males being less higﬁ than females.

There is a small vestibule at the anterior,otherwise the inner
margin and line of concrescence coincide. The marginal zone .is broad

and is crossed by 40 marginal poré canals some of which are false.

_Posteriorly there are ‘about 20 marginal pore canals. Normal pores

are 1arge and fairly widely spaced;
The’hingé consists of, in the left vélVe, two smooth sockets
separated by a smooth groove. The-right valve 1is coﬁplemeﬁtéry.
The central muscle scars consist of an arcuate row of four
oval scars with an anterior-horse—shoé shaped scar.

. Remarks: This species was included in Bairdia angusta

(Munster) by Jomes (1849) but it was later recognised as a distinct

species by Jones and Hinde (1890). 1t has been well described by

Triebel (1938) and Mertens (1956) and in 1964 Kaye erected a

lectotype; The:subgenus Dolocytheridea (Puraézﬁheridea) was erected
by Grindel (1§71) for forms witﬂ séocth hinge elements and a
posterior extreﬁity to the valve which is almost in line with the
ventral margin.

Occurrence: This species is chiefly known from the Middle and

Upper Albian of North-west Europe but it can also be found in the
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-Glauconitic Marl and the succeeding few metres of the Lower .

Cenomanian in Southern England.

Dolocyfheridea (Puraczﬁheridea) cf.D.(P;) crassa

Damotte 1971
(Plate 8;figs.11-13sPlate 9,fig.1)

cf.1971a Dolocytheridea crassa Damotte: 4, pl.l. figs. 2a-c.

Diagnbsis: A strongly calcified species of Dolocytheridea

(Puracytheridea) with a strongly arched dorsal margin which becomes

almost vertical at the posterior end.

Material: 20 valves and carapaces.

~ Measurements (mm) ' A Length Height = Width
Female left valve, 059537  0.835 = 0.500  0.200
Female right valve, - | 0S 9538  0.800  0.450  0.220
Male right valvé, 0S 9539 0.945  0.440  0.200

Descrigtién: Véives stroﬁéiy buiif,”féifl§ 1$¥ge éﬁd
inflated. 1In left valves the dorsél margin is convex without
cardinal angles but there is a slight-flgttening along the hinge
margin. The dorsal margin curves rounq'sharply-at the éosterior.end so
that there is an almbst vertical posterior ¢argin. The posterior
extremity lies at % height. The ventral margin is straight and the
anterior margin'is broadly rounded. .In'the right valves tﬁé
anterior and ﬁosterior parts of the dorsal margin are less curved
and the ventral margin is weékiy.concéve. In dorsél view the valves
.'éfe oval in outline with the greatest width jﬁst behind‘mid-length.
The greatest height41ies just in fromt of mid-leﬁgth.
The marginal zoné is moderately‘brpad with numerous marginal
pore canals. At the anterior end there is a broad vestibule but the
distance betwéen the outer and inner lamellae is very narrow.

There is also-a small vestibule at the posterior end.

88



The~hinge consists of a'grooverbeneath the'dérsal margin in
-thé left valve. This 1is opeh at both ends and is bounded beneath by
a,short strong bar; ﬁo wellvpreserved right valve hinges‘ha?e been
found But there appearsAto bé a smooth bar wiﬁhout teeth at the eﬁds.'i.
Préservation of.musblé scars is not very good but thére is a row of
-4 adduétor scars.

Remarks: This species is very similar to D.(P). crassa

Damotte. Right valves are almost identical but the outline of left
. valves is a little different. The dorsal margin in the left valves’

of D.(P). crassa is less arched and the position of greatest height

is a little further forward. These differences might be thought to
be mere geographical variations except that internally the hinge is

strbnger in the British specimens and the marginal zone at the

anterior is different.  Specimens of D.(P.) crassa have a small

anterior vestibule‘but in the British'sbecimens there is a broad
area where the inner énd outer lamellae are not fused. It‘ﬁeéms
more likely therefore that the two forms are distinct from each
‘other.

Occurrence: Tﬁis species has only been found in one’samplé
from just below the ﬁid-anoﬁanian non-sequence from Southerham,
Suésex.'rln this sample it is fairly common énd it is in
association with other species which-haVe not beep found eléewheré

in the British Cenomanian.

Genus CLITHROCYTHERIDEA Stephenson, 1936

Type épecies:' Cytheridea garretti Howe andAChamberé,l935

? Clithrocytheridea aff. Haplocytheridea nana

Triebel 1938

(Plate 8,figs.3-6)

? 1938b Cytheridea (Haplocytheridea) nana Triebel: 491, pl.3,figs.58-62. .
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1963c ? Clithroqytheridea aff.‘Haploqytheridéa nzna Triebel; Kaye: 30,
pl.1, figs. 14,15.

Diagnosis: A species similar in appeafance to Haplocytheridea

nana Triebel but with a hinge consisting of two crenulate sockets -
separated by a finely denticulate bar in the left valve. Above the
" bar is an accommodation groove.

Material: 484 valves and carapaces

Measurements (mm) , - Length Height  Width.

. Female left valve, | - 05 9541  0.374  0.264  0.110
Female carapace - 0S 9542  0.374  0.253  0.210

Male left valve _' 05 9543 0.418  0.253  0.110

Description: AVélVes sméll but plump and strongly calcified.
The anterior margin 1is broadly and obliquely rounded, it‘joins the
“hinge margin without»a'mérked cardinal angie.. The hinge_margin is
slightly fla&tened, more 36 in fight valves.; The pogterior is
narrowly rounded with the posterior extremity at 1/3 height. Tﬁe
ventral margih is straight to weakly convex. The position of
greatest height lies just in front of mid-length. >The surface of
thé valvés is smooth.

ilnternally the marginal zone is moderately wide with a very
small vestibule at the anterior end. There are about 15-20 fhin
marginal pore canals at the anterior end.with two or three faise
-marginal pore canals. At tﬁe posterior énd there are about 10
marginalApore canals. Muscle scars are not well preserved but a
vertical fow of 4 adductor scars can be seen in a»fgw.specimens.

The hinge‘of the left valve consists of two elonga;e terminal
crenulate sockets, separated by a degticulate bar. Above this bar
is a broad accommodation groove. The right Qalve is complementary.

Males are fairly common. They. are more elongate than females.

Remarks: 1In external appearance this species is very close to
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Haplocytheridea nana Triebel, But‘Triebel and Mertens (1956) have

recorded this species as having a median groove and not a median
-bar in the hinge of the left valve. Kaye (1963b) records specimens
similar to the British Cenomanian forms, with a median bar in the

hinge of the left valve. He refers to his forms as ?Clithrocytheridea

- aff. Haplocytheridea nana. This species is very similar to species

of the genus Asciocythere (Swain) as listed by Damotte (1971) but’

in Asciocythere the median bar in the left valve is smooth and not

. finely crenulate. Following Kaye, this species is therefore

tentatively referred to the genus Clithrocytheridea.
Occurrence: This species is generally rare, but in a few

samples from the Lower and Middle Cenomanian it is very abundant.

It has not been found higher than the mid-Cenomanian non-sequence.

Subfamily SCHULERIDEINAE Mandelstam,1959
Genus SCHULERIDEA Swartz and Swain,1946

Type species: Schuleridea acuminata Swartz and Swain, 1946.

Schuleridea jonesiana (Bosquet 1852)

(Plate 9,figs.2,3)

1849 Cythere hilseana (Roemer); Jones: 10, pl.l, figs. la-g.

1852 Cytheridea jonesiana Bosquet: 38.

non 1854 Cytheridea jonesiana Bosquet; Bosquet: 74, pl.8, figs. 5a-d.

1870 Cytheridea perforata (Roemer); Jones: 74.

1890 Cytheridea perforata (Roemer); Jones and Hinde: 29,pl.1,figs.1-4.

1893 Cytheridea perforata (Roemer); Chapman aﬁd Sherborn: 349

1893 Cytheridea perforata insignis Chapman and Shérborn: 349,

pl.14, fig.10.

1893 Cytheridea rotundata Chépmanznuisherborn:‘349,p1;14, fig.11.

1893 Cythere ? spinifera Chapman and Sherborn: 348, pl.1l4, fig.3.

non 1935 Cytheridea jonesiana Bosquet; Veen: 2, pl.l, figs. 1-10.
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1938b Cytheridea (Haplocytheridea) jonesiana Bosquet; Triebel: 480,

pl. 2, figs. 21-25.

1954 Haplocytheridea jonesiana (Bosquet);~Stéhépinsky: pl.2,figs.13,14.

1956 Schuleridea jonesiana (Bosquef) Mertens: 193, pl.10,figs.38-40. .

‘1956 Schuleridea jonesiana (Bosquet); Deroo: 1512, pl.2, figs.26-31.

1958 Schuleridea jonesiana (Bosquet); Oertli: 1507,pl.5, figs.105-113

1962 Schuleridea jonesiana (Bosquet); Ellerman:.AOI, figs. 13a-c.

1963c Schuleridea jones{éna (Bosquet); Kaye: 31, pl.2, figs.9-13.

1964¢ Schuleridea jonesiana (Bosquet); Kaye: 45,46,pl.1, figs.1-5

1966 Schuleridea jonesiana jonesiana {Bosquet); Grundel: 22,

pl.3, figs. 12,13.

1971b Schuleridea jonesiana (Bosquet); Damotte: 112, pl.8, fig.5.

Diagnosis: A large species of Schuleridea with a strongly .
pitted surface and a prominent eye tubercle. _Sexual dimorphism is
well marked.

" ‘Material: 1000 valves and carapaces.

" Measurements (mm) e Length Hgighf Width
Female left valve ,0S 9546  0.800  0.539  0.220

Male left valve 0S 9545 1.033 0.626 0.203
" Description: Valves large and heavily calcified. The
anterior margin is broadly and obliquely rounded. In the left valve
there is no distinct anterior cardinal angle and the hinge margin

is oply slightly flattened. The posterior cardinal.anglevis

rounded and behind it the postero-dorsal margin is almost straight
and steeply‘inclined fowards the pésterior e#é?emity which 1iés at

% height. 1In thé right valve the anteridr and posterior cardinal
ang}es‘ére rounded and the hinge margin is straight.. Tﬁe posterior
. extremity is'rounde& and the ventral margin is gent;y convex. A

small but distinct eye tubercle is present. The valve surface is

pltted. The position of greatest width lies just behind mid
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lengﬁh at 3/5 ﬁeight.
Internally the marginal.;one is of moderate width, without
Yéstibulés.' Thére.aréfnumerOus marginal p&fe canals many of which
'ére f%lse. Normal pores are thiék.énd_humefdus.
.The hinge of the left valve consists of stréngly crenulate
" terminal scékets éeparated by a narrow'Smooth-groove. Immediately
above this groove and often slightly»overﬁangingAit is a smooth bar,
_aﬁd above this is an accommodation grdove.A The hinge. of the right
valvg»is compieﬁentafy.
Males are fairly common. They are longer and a little higher
~than females.

Remarks: This species was first described by Jones (1349) who

included it in Dolocytheridea hilseana (Roemer). Bosquet (1852) -
recognised Jones' forms as being distinct and erected the species

Cytheridea jonesiana. Jones (1870) and Jones and Hinde (1890),

however, preferred to re-group their forms under Cytheridea perforata

(Roemer), a Tertiary form. Several.-more species and sub-species
were used by Chapman and Sherborn (1893) and these are now regarded

as being conspecific with Bosquet's species (Kaye 1964). The forms

described as Cytheridea jonesiana by Bosquet (1854) and Veen (1935)

“have been renamed as Aequacytheridea mosaensis by Deroo (1966).

A leétotype for Schuleridea igneéiana was erected by Kaye in 1964

and specimens from the British Cenomanian agree pérfectly with this.
Occurrence: This'species 1s common ué to the level of the |

mid-Cenomanian non-sequence but occasional séécimens may be found

above this level.

Schuleridea medwayénsis n. SP.

(Plate 9,figs.4-6)

Derivation of name: After the Medway valley on the north side
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- of which is Blueé Bell Hill - the type locality for this species.

Diagnosis:v-A small. species of Schuleridea with a pitted'surféqe
and two spines at -the posterior extremity in the right valves.
3 ﬁolétygeﬁ';A'female left valve 0S 9547,-.Samp1e'Bar 4!,£;3m

below the base of the Burwell Rock, MiddleQCehomanian, Barrington, -

. Cambs,

Parétypes:'-lB valves and carapaces 0S 9548 to 0S 9565 from the

same horizon and locality.

. Other material: 8 valves.

'Measurements (mm) Length Height . width

Holotype, female left valve,  OS 9547  0.560  0.384  0.150

Paratype, female';ight.valve, QS'9548"“,AQ‘§39'N,A¢f31?“” 6.143
Deécriptibn: 'Vaivésjﬁtrongly caiéified,Améaerateiy i;fiafed;"

Iﬁ the left valve the dorsal margin is arched with the greate;t

height jﬁét in front Qf_mid-length.' There is a.siigﬂt flattening

along the anter04d0r$51 margin but the margin is then"broadly rounded’

at the anterior end. The anterior margin bears 5 indistinct spines.

ABehiﬁd'mid-length'thevdbrsal margin is only weakly éonvex, it curves.

round with an indistinct posterior cardinal angle into the postero-

dorsal mafgin which‘is'weakiy convex.>"The posterior exffemity lies
at 1/3 height and thé ventral margin is gently convex. in the fight
valve the dorsal margin is straight with obtuse pardinal ahgles and

a straight péstero-dorsal margin. There are 2 spineévat'thé posterior

extremity. The ventral margin is convex in the middle. There is a

‘weak flattening of the valves around the anterior margin -

) particularly in the left valve. The surface of the valves bears a

series of pits. The eye tubercle is very indistinct. The position of
greatest width lies at % length.
The inner lamella is broad but there are no vestibules. The

hinge of the right valve consists of low elongate terminal teeth
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which are strongly éfenﬁiate.fAThese ére-;éparated by*a smo;th:ﬁediaﬁ
~ T . ‘ , :
bar. .- In ghe‘left valve thefmedian groove is narrbw’with a tﬂinrb;r
-aone it. Abéve the bar isﬁan'a;commodation groove.’ Other internal
details could nbt'be seén, - :

| Rémarks: This speéiés is identical in shape with S.jbnesiana
(Bosquet). It can be disginguished,_howevar; Sy its much smaller
éize, indisfinct eye tubercle,énd thg'présence of smali spines.oh :

the anterior_marginvof.the left valves. The small size of S.medwayensis

_also.disfinguishes it from S.bilobata (Triébél);from_thevLower
Crétaceous of N.Cermény. That species also iacks the spines at
the posterior margin in-the right valve. S. hammi' (Triebel),

from the Aptian of Hannover is much more laterally compressed than

S.medwayensis and S.rhomboidalis Neale; from the Hauterivian of

Yorkshire differs by having a more angular shape.
Occurrence: Rare, in the upper part of the Lower Cenomanian

- and lower part of the Middle Cenomanian.

Genus HABROCYTHERE Triebel, 1940

Type species: Habrocythere fragilis Triebel,1940.

Habrocythere fragilis Triebel, 1940

(Plate 9,figs.7-9)

1940 Habrocythere fragilis Triebel: 166, pl.1, figs.10-13,pl.9,fig.101.

1956 Habrocythere fragilis Triebel; Mertens: 198, pl.10, figs.51-52.

1963c Habrocythere fragilis Trieﬁel; Kaye: 33, pl.3, figs. 8-9.

1965c Habrocythere fragilis Triebel; Kaye: 229, pl.6, figs. 7-13.

1966 Habrocythere fragilis Triebel; Griindel: 21, p1.3; fig. 5.

1971b Habrocythere fragilis Triebel; Damotte: 114, pl.8, fig.9.
Diagnosis: A small species‘with an arched dorsal margin, valves

inflated in the middle with somewhat compressed ends.
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Material: 188 valves

Measurements (mm)- . - ‘ Length AHeight' Widfh'n
Lleft valve, . 0S 9566  0.38&  0.230  0.100
Right valve, ' 0s 9567  0.351  0.200  0.077

Description: Valves small, inflated with an arched dorsal
- margiq.»}The right yalve is notchéd'anfero;dorsally._ The posteriof
extremity is rounded and 1ies at % heigﬁt. The ventral mérgin is
straight and the anterior margin ié bfoédly rounded. The valves are
moderafely inflated witﬁ_the greétest inflation at 2/3 length. AIﬁ
dorsal view tﬁe outline is oval with a narrowvcompressed anterior area.

The:hingé_cthists of a shelf in the left valve into which
fits fhe dorsai edge of the figﬁt valve.

The marginal zone is very bro&d'with'a small vestibule at
ﬁhe anterior eﬁd. Margigal pore canals are extrémely numerous .
Other internal detai1§>cbgld not be seen.-

Remarks: 'This‘species ﬁas been well described in the past.
It 1s quite distinctive and unlikely to be confused with any. other
speciés.. This appears to be its' first recorded occurrence outside.
' the Aibian.

Occurrence: H. fragilis can be found throughout the Cenomanian

of Southern England. It is never very common.

Subfamily EUCYTHERINAE Puri, 1954
Genus EUCYTHERE Brady, 1868

‘Type species: Cythere. declivis Norman, 1865

Eucythere colini n.sp.
(Plate 9,figs.10-13)

Derivation of'name: After Dr. J. P. Colin who first

recognised this species.

1973 Eucythere sp.l. Colin: 25, pi.5, fig.5.
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Diagnosis: A species of Eucythere with greatest height at

2/5 length and greatest width behind %‘length.r

~i.'HolotypeE A carapace, 0S 9569. Sample S1. Plenus Matrls bed 1,
Upper Cenomanian, Scuthefham, Sussex, |

Paratypes: 12 valves and carapaces 059573 to OS 9584 from the
' : Hypotypes: »

TJsame horizon and locality. ( 2 left valves 0S 9570, 0S 9572 from samplé

BN 12, Buckland Newton, Dorset.

Other Material: 318 valves and carapaces.

‘Measurements ﬁmm) _ - Length’ 'Height Width
Holotype, carapace, - 0Ss 9569 @ 0.500 0.253 0.209
Hypotype, left valve, = - 0S 9570  0.445  0.235  0.110

N.Déscribtion: Valves élbngaﬁe, sub-tfiaﬁgulér, fairly strongly
calcified. -Véntral margin straight to weakly concave. Dorsal ﬁargin
straight with rounded ¢a£dinal angles. The dorsal margin éonverges
étroﬁgiy with the ventral margin towards the,pdsteriof, behind the.
posterior cardinal angle the deggee.of convergence 1s increased.

The posterior margin ié narrowly rounded and lie; at about 1/5Aheightf
The anterior margin is broadly rounded and extends abqvé tp the
position of greatest height at 2/5 length. In.thg'right vaive the
upper>part of the anterior margin is weakly concave. In doréal view
the outline is eiongate oval with the posiﬁion of greatest width
just behind mid-length. The aﬁtérior end is slightly 1atera11y-
comprgssed,'and the hinge sunken beneath the dorsal. parts of‘thé
valves.- The left valve(overlaps'the right around the entire margin
ex;ept for gﬁe Hinge‘margin. .

The hinge is very weak. In the left valve there is a weak,

smooth median bar. In the right valve there is a corresponding weak

groove with weak bars above and below it.

The marginal zone is broad with a crescentic vestibule at the

-anterior end. There are about 12 simple, straight marginal pore

97



‘canais at-thé'anferior énd, and 5':-6 at the poétéfior;A Nérﬁaf
porés'are very large and fairiy Eommon(
The.central muscle.scars consist of a vertical row of 4 scars
- but these are not well preserved and anteriﬁr scars cannot be seen.
‘Remarks: The hinge of this species appears‘to be like that
7 of E.solifafia Triebel iédb;ﬂfféﬁ the Albian of ééfﬁ;nyiinvléckiﬂéi-idu'b-
terminal teeth. As van Morkhoven (1962) ﬁas pointed out,'this
;ppears to be a primitive character of the genus, post Cretaceous
5pecies usually‘haviﬁg a much étfonger merodont hinge.iOther feaéures

are however identical with the genus characteristics and this species

. is included within the genus.

RSO O I —

E. colini differs from E. solitaria by its lesser height
in relation to its length, its straight ventral margin and its more
pronounced posterior cardinal angle in the right valve, which 1is

also situated further forward. E. trigonaiis (Jones and Hinde,1890)

is larger with its positioﬁ:éf greatest height much further fdrward,
It also has a less well defined posteriqf cardinal angle in the
" right valve. The form desc%ibed as Eucythere sp.l. Colin, 1973
frém tﬁe‘Cenomanian‘of.éﬁé ﬁordogne épbéars to-ge i&entiﬁéi ;iéh S
E.colini with wﬁich it has an overlapping range.

Occurrence: E.colini has only been found in Britain in Bed 1

of the Plenus marls. Here it is.nearly always present and usually’

in large numbers. -

Family BYTHOCYTHERIDAE Sars; 1926

- Genus MONOCERATINA Roth, 1928

Type species: Monoceratina ventrale Roth, 1928

Monoceratina bluebellensis n.sp.

(Plate 11,figs.6-8)

Derivation of name: After Blue Bell Hill, Kent - the type locality.
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Diégnésis: A épecies 6f ﬁonséeratina &i;h‘a vefy‘stroﬁg, long
spine,_and an antero-ventral node situated on a broad anterior rib.
Median suicﬁs‘deep, situated behind a dquo—lateral inflation.

" peloeer K Tafe watve, 08 S35, Eamole BOL6, 4l beiow o
base of the Plenus Marls, Lower Cenomanian, Blue Bell ﬁill, Kent.
Paratyées: 4 valves, 0S 9586 to OS 9589, "from the same horizon
'and 1oéa1lity.

Other Material: 130 valves.

‘Measuremerts (mm) : Length  Height Wwidth
Holotype, left valve, - 0S 9585  0.560 . 0.242  0.330
Paratype, right valve, 0S 9586  0.549  0.233  0.308

Description: Vélves strongly built with an elongate,

- sub-rectangular shape. Dorsal and ventral margins straight and

paraliel; Posterior extremity just below the dorsal margin, postero-
o . } . A

ventral margin long and curved. The anterior margin is Broadly rounded’
and 1s marked by a broad, 1§w inflated area. Postero-ventrally on this
inflated area is a large rounded node which obscures the anterior
margin in.lateral view. The ventro-lateral spiné is long énd,
tapering; it has a stout reticulate proximal portion and a tapering
smootﬁ digtal portion. The median sulcus en&s just.in front of the
spine. >The sulcus is made to look particularly deep by'a'rodnd

inflated area which limits it anteriorly.

The central area, distal paft of the spine and the area from

the inflation in front of the suicﬁs to the posterior are all smooth.
Thé proximal part of the spine and the lbwer pa;t-of the posterior
are normally reticuiate whilst the lateral area in front of the spine
eXcludiﬁg the dorso-laté?al inflation is pitted. The pits appear to

represent reduced sola the muri of which have become much thickened.

.
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Internally the marginal zone is rather narrow with a small
anterior vestibule which lies beneath the antero-ventral node.
The hinge 1s adont with a>simp1e bar in the left valve fitting into

a groove in the right valve.

ﬁemarks: M.blﬁebellensis i;»siﬁiiéf ih shape to M.umbonéta but °
can be distinguished by its longer and much stroﬁéer spine, its
antero-ﬁéntfal node and the pattern of its reticulation. M.montuosa .
(Jonés & Hinde), from the Upper Cretaqeous of Englandshas a similar
shape but it haé nodés along the dorsal margin aﬂd a second

ventro lateral spine.

Occurrence: M.bluebellensis is found chiefly in the Middle

Cenomanian

Monoceratina bonnemai Kaye, 1964

(Plate 10,fig.11)

1964c Monoceratina bonnemai Kaye: 52,53, pl.3, figs.5,6.

Diagnosis: A species of Monoceratina with two lateral spines

and a large dorso-lateral bulb behind the anterior margin.
Material: 9 valves.

" Measurements (mm) ‘ Length  Height Width

. Left valve, R - 05 9590 - 0.660 . 0.311  0.230
Description: Valves elongate with sub-parallel margins.
Ventral margin straight fo weakl&rconcave curving up sharply at the
posterior to. the postefior extremity which lies just below the &orsal
ma?gin. Anterior margin obliqﬁely rounded, strengthened by a weak
rib around the lower half which bears 4 blunt sbines. The dorsal
margin is long and straight with a distinct anterior cardinal angle.
- Ventrally there are two laterélly directed spines, the posterior one

is large and conical, anterior to it and joined at the base is a
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smaller spine. A vértical sulcus.begins between the,spinés'and runs
td the dorsal margin. On the do;éo-latetal éreglanterior to the
‘sulcus is a large rounded bulb which bears some weak goncentric:
ridges. A ridge>rﬁns back from the fo% of this bulb parallel to
the dorsal margin. In ventral vie; the posterior spine bears four
’ ldngitudinal ribs. A further short rib runs from beneath the
anterior spine round onto the iateral surface where it appears.as
5~swé11ing. The rest of the surface is smooth.
The hingerappeérs to be simple - a smooth.bar in the left
valve fits into a wéak groove in the right valve.
Remarks: My specimens égreé in all respects with Kaye's
material. The species 1is very distinctive Qith its two lateral spines

and antero-dorsal bulb and is unlikely to be confused with other

Monoceratina speciés.
Occurrence: This species has only been found in the
Glauconitic Marl of Southern.England and the Cambridge Greensand

from Cambridgeshire.

Monoceratina herrigi n. sp.

(Plate 10,figs.12-15)

- Derivation of name: After Dr. E. Herrig who has made

significant contributions to the study of the Bythocytheridae.

Diagnosis: A species of Monoceratina with a short, vertical
antero-dorsal rib, an aﬁter07ventra1 rib and a'reticulage surface
apart from a smooth, flattened, triangular posterior area. |

"Holotype:k A right val?e; 0S 9591. SampléuBB8, 13.5m. below gﬁe
base of'the Plenus Marls, Upper Cenomanian, Blue Bell Hill, Kent. |
‘:'Paratzges: 13 valves, 0S8 9592 to 0S- 9604 from the same horizon

and locality.

*'Other material: 1240 valves.
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- ‘Measurements (mm) A B v Length® Height = Width

Holotype, right valve, 059591  0.692  0.322  0.203

_Paratype, left valve, .~ 0S 9592 0.730 0.332 0.264

- - - R N e o

ﬁescriﬁtion: Ca;gpéce éipgéété Ananiaﬁerally ééﬁprésseé.
Dérsal margin>1ong and straight, ventral margin suf-parallel, concave
. in the middle. Postero-ventral margin long and gently confex with-
posterior extremity just Below the dorsal margin. Thé p&sterior area
is small,Atriangular and flattened. Anterior margin:obliquely
rounded, it is strengthened by a rib which begins at % height and;runs
to tﬁe ventral margin. . This rib beafsAabout eight spineé which are
directed forﬁard and siightly éutward. A furthef_row of about twelve
" spines is found on the aﬁterior margin around the line of junction
of the valves. A weak rib runs along the dorsal margin, in dorsal
yiew this rib is deflected outwards at halffleﬁgth by a large pit on
the dorsal surface. Tﬂere are a few smaller pits in é liﬁe téwards |
~ the posterior along the dorsal surface. At the anﬁerior end thé.
_dorsal rib turns sharply downward and inéreases in relief to become
a short vertical rib. At its lower .end this rib is divorced from‘the
anterior margin and lies on the lateral surface. .From.the posterior
. area to the antero-ventral rib there is a narrow shelf along the
ventral margin. There is'a single row of very'smali tubercles along
this shelf. At 2/3 length and 1/3 Height the §entro-laterai spine
arises, this is smooth and of moderate 1eﬁgth. Ending in front of
this spine is the weak median sulcus visible because it .disrupts the
reticulation: |
The surface of the valves is éoVéfed with a éefies of deeb pits
between which fuﬁ strong muri. Short spines are sometimes developed
at tﬁe-juhéfioﬁs éf the muri.
The hinge consists of a véry finel& crenulate bar in.the

left valve with a corresponding weak groove in the right valve.
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Nb»terﬁinal-teeﬁﬁ‘cén‘be‘séeh;
:-Tﬁe centfa1 muscle‘SCa#s consist of an.arguate row of five
’scars..vThe middleithfee.afe iongish whilét_thefgpper and lower ones .

are mor'é“r'éﬁﬁé;d";ﬁd indistinct. .

The inner lamellaAis rather narrow with a narrow veétibule at
" the anterior end. - »_r ' '

Remarks: This species- is similar in éppearance to

Bythoceratina pedata (Mafsson) and to M. (subgen. n. ? 1) aff. pedata

Hefrig both from tﬁe.Uppéf.Chélk. M. herrigi éan be digtinguished
| from both of'ﬁhese species by its énterb-ventralimarginalAfib and
its short, verticai-antero-dof;al rib. It also has a siﬁple hiﬁge
without terminal teeth in'fhé right valve.

Occasional specimens of M. herrigi can'be-founA»in the Lowér
Cenomanian.'_These‘séeci@ens are rather:poorly developed and 1opk-,
like iaterally compresSed’specimgns of M. umgonata except that they

'Ahéve the short, vertical antero-dorsal rib. It isgpossible that the

two species have a common ancestor. - The specimens which Kaye (1964c)

" referred to M. pedata pedata, from the lower Chalk almost certainly"

belong to M. herrigi.

Occurrence: M. herrigi can be found throughout the Cenomanian
of Southern England. It becomes more common above the mid-
Cenomanian non-sequence where it replaces M. umbonata as the most

common species of Monoceratina.

~ Monoceratina longispina (Bosquet)

(Plate ll,figs.ﬁ,S)

1854 Cythere longispina Bosduet: 86, pl.6, figs. 7a-d.

1941 Monoceratina longispinav(Bosquet); Bonnema: 40, pl.6, figs.69-76.

19648 Monoceratina cf. longispina (Bosquet); Kaye: 53, pl.3, fig.l..
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:1964"Monbceratinablongispina'(Bdsquét); Szczechura: 388, pl.3,

fig. 5, pl.11; fig.l.

'1965% Monoceratina lcongispina (Bosquet); Kaye: 242, pl.l, figs.3-7.

Material: 98 valves and carapaces.

Measurements (mm) - - Length Height Width
Left valve, 0S 9605  0.692  0.351  0.300
Right valve, , : 0S 9606  0.681  0.351  0.308

Deséripfion{‘ Véiﬁés étrongly inflated witﬁ'the 1éteral
surface drawn towards the vent:o-latéral spine.. Véntral margin
weakly embayed othérwise parallel to tﬁe dorsal marg;n; Anteribr
mérgin semi-circular, pésgerior extremity just_bel@w the dorsal
ma;giﬁ, posferior with a' long curved 10wer’ﬁargin.A The 1a£eral

surface is very inflated but the anterior and postero-ventral areas

are somewhat flattenéd. .The degree of inflation increases towards the

laLerally direcﬁéd ventro-lateral spine which lies just behind mid-
length and partly obscuréé ﬁhe ventral margin. Tﬁe spine itself is
father short ana conical and bears a series of concentric ribs
'arouna its circumférenée. A weak median sulcué rpnsvdown from neéf
the dorsal margin to'jﬁst in frbnt of the base of thg'spine. In
dorsal view the valves are distinctly triangﬁlar with slightly |
flattened anfefibr and pos;erior ends.

The hinge consists of a smooth groove in the right valve

‘corresponding to a long smooth bar in the left valve. The irner

lamella is rather‘narrow,'apparently without vestibules. Other

_internal features cannot be seen.

Remarks: This species has been well described by Kaye who
recorded it from the Middle and Upper-Albian of Southern England.
It is alsb known from severél Upper Cretaceous localities. across

Western Europe.

m

Occurrence: This species can be found throughout the

Cenomanian of Southern England but it is never common.
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Monoceratind marginata n. sp.

(Plate 11, figs.1-3)

Derivation of name: Margo - Latin = margin - referring to
the marginal rib in this species.

Diagnosis: . A laterally compressed, smooth species of the. genus

:'Monoceratiﬁa. Almost the entire margin is bounded by a thin ;idge

which reaches its greatest developmént around the anterior margin.
Holotype: A léft vélﬁé; 0S 9667.- Saﬁplé 334,325.5mj belbw thé

base éf the Plenus Marlé, Middle Cenomanian, Blue Bell Hill, Ként.
Paratypgg: 2‘va1ves,:OS 97b8 and 0S 9709 from the same horiion and

locality.. Hypotypez a left-valve 0S 9710 from sample Bar 10, Middlé

Cenomanién, Baf:ington, Cambridgeshire. -

Other Material:_ 33 valves

7 Measurements (mm) ' Length  Height Width
Holotype, left valve, ~0S 9607  0.676  0.273  0.242
Paratype, right valve, 0S 9608 0.670 . 0.264 spine

‘ broken
' Descrigtion:‘ Valves elongate and laterally compressed.

Dorsal and ventral margins sfraight-and paraligl. Postero-ventral
margin loné and gently inclined up to the posterior extremity which
lies jusé beneath the dofsﬁl margin. Anterior margin qnlyAgently
rounded but strengthened by a ridge-likg rib{ In the‘antefp-dorséi
region of the left val?e this rib divefges slightly . from the margin.
At the ldwe; end the anterior rib‘cbntinues along'thé ventral margin
a§>a thin ridge which ééntinﬁesralmost to the ventral extremity.
Beéinning.just>above its termiﬁation is another thin rib which runs
forward along the dorsal margin to éne third length. The ventro-lateral
spine is situated just behind mid-lengtﬂ and just beloﬁ mid?height.
It is féirly long, pointed and freéuently'broken. 'Endipg'j;st in
front of the spine is the median sulcus which is fairly broad and

deep and ends dorsally beneath the anterior end of the dorsal rib.
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Thgbhikgé éoﬁsiétsl;fué siﬁéle”bar ig ghé 1eftw;al§;-wﬂi;h>"”
fits into a groove in the.right vaive. The marginal zbne is rather
‘narrow. Other intéfnal details ;odld not be seen.
‘Remarks: Thé la;erally compressed carapace, smootﬁ'shrface and_
Vweak méréinal fidges distinguish this species from all other species

 of'Monoceratina. M.nitida Alexander 1934, from the Gober Chalk of Texas

‘has a similar outline in latéral view and a dorsal ridge but in
-dorsai view it is much wider. It also poésesses a ventro 1aterél
ridge. M.laevis Marsson 1880, fromithe Maastrichtian of Rugen, is
smooth with a marginal ridge, and is'égmewhat compressed, but it
differs‘by its much larger size, its léss drawn out posterior and
its ventro-lateral spine is situated more posteriorly.
Occurrence: This species can be found throughout theﬂanomanian.

_but it is very rare below the mid-Cenomanian non-sequence. -

Monoceratina pseudoutilazea n. sp.

(Plate 11, figs.15,16)

Derivation of name: Pseudo - utilazea - referring to the

 similarity to Bythoceratina utilazea Hornibrook, 1952.

‘Diagnosis: "A distinctive species of Monoceratina with a

bulbous ventro-lateral. spine, anterior and dorsal marginal ribs, a
- broad median sulcus and numerous large pits grouped on the lateral

surface.

. Holotype: Aﬁleft valve, 0S 9611. é;;Eie~BﬁI9;féi:sa;TSéisw-the
vbaée of :the Plenus Marls, Middle'Cenomanian, Blue Bell Hill, Kent.
Par#types: 2 valves 0S 9613, 0S 9614, from thé same horizon‘aﬁd
locali§§.%f%?%€%it valve, 0S 9612 from sample Bar 10, Middle |
Cenomanian, Barrington, Cambs. |

Other material: 66 valves. -

Measurements (mm) _ Length  Height Width
Holotype, left valve, 0S 9611 0.550 0.286 0.187
Hypotype, right valve, . 0S-9612  .0.538 0.273  0.187
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-Descrigtion:'VValves sub-quadfate in shape;: Dorsal and

veqtral @arginé straight énd parallel. The ventral margiﬁ curves

up at the postéerior and the dorsalimarginAalso curveé down to form a
rounded posterior extrémity at 2/3.height. The antefior margin is
only_weakly cufved, it is strengthened by a very broad, flat topped
'rib which bears aboﬁt eight‘deep pits each one elongate in a
&irecfion at right angles to the rib margins. 1In anterior view a
fur;her row of elongate pits can be seen on the anterior side of

this rib. At the top of the anterior rib joins a .long dorsal rib
which forms thé dorsal margin; Ventro-laterally and extending well
' béibw-the ventral margin is a large bulbous node. Joined to the

base of tﬁis antefio;ly is a sinuousrgidge>which cr&éséélsntb the
lateral surface, diminishes in relief and joins the lower end of the,
anterior rib. 1In ventral view the baée of the bulbous node is

deeply indented. 'There are a Series of weak ridges cros;ing the
ventral surface and "posteriorly thesé curve aréund the node and
some become visible in lateral view. Ending above the ventral ridge
just in front oé the bulbous node ié a broad median sulcus which
terminates dorsally against the dorsal rib. The area in front of the
sulcus 1is ﬁore'inflated than the area behind it. The'lateral surface
bears a number of large rounded pits,‘ﬁhese are quite closely grouped
near the posterior and along the ventral ridge and down the inflated
_ afga in front of the sulcus, elsewﬁere they-are widely spéced.

Internally the anterior riﬁ, the bulbous node and ventro-
lateral ridge are all hdllow,-whilst the median sulcus fofms a
positive area. .

Thé-hinge consists of a simple baf in the left vaive which»fits
into an indistinct groove in the fight valve. Other internal details
écuid not be seen.

Reﬁarks:~ This species bears an extraordinary resemblance to
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V Bycﬁoceratina utilazea Hornibrook which has been described from

‘Kecent sediments off New Zealand. Externally B. utilazea has a

reticulate ventro-lateral inflation and does not appear to have the

pits on the lateral surface arranged into groups. " In dorsal view

B. utilazea is wider with a more pronounced ventro-lateral inflation

-and rib, and internally it has a merodont hinge.

non

non

Occurrence: This species is found chiefly in Upper Cenomanian

sémples, but it can also be found in the Middle Cenomanian from

Southern Englénd.

1847
1849
1870
1872

1890

1893

1898

1934

1941

1964

1964b

1964

1966

Monoceratina umbonata (Williamsoﬁ; 1847)
(Plate 10, figs.1-6)

Cytherina umbonata Williamson: 82, pl.4, fig. 78

Cythere umbonata (Williamson) Jones: 12, pl.2, figs. 3a-g.

VCYtheropteron umbonatum (Williamson) Jones: 74, 76.

Cytheroptera umbonata (Williamson) Williamson: 136

Cytheropteron umbonatum (Williamson); Jones and Hinde: 40,

pl.1l, figs. 21;26

Cytheropteron umbonatum (Wiiliamson); Chapman and Sherborn: 347

Cytheropteron tmbonatum (Williamson) var acanthoptera (Marsson);

Chapman: 342

Monoceratina umbonata (Williamson) Alexander: 62, pl.8, fig.9.

Monoceratina umbonata (Williamson); Bonnema: 29, pl.6,

figs. -60-62 (non.pl.6, figs. 54-61).

Monoceratina umbonata (Williamson); Kaye: 56, pl.4,figs.3,4,6-8.

Monoceratina umbonata (Williamson); Griindel: 857, pl.2,figs.8-10.

Monoceratina umbonata (Williamson); Szczechura: 391, pl.5,

fig. 1-12, pl.10,figs.9+413, pl.11,fig.3.

Monoceratina umbonata (Williamson); Griindel: 48, pl.8,figs.29-31.
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-

non 1966 Monoceratina umbonata (Williamson); Herrig: 930 - 932, pl.36,

figs. 2-8; pl.ah; figs. 1,2, text figs.
114a,b, 115 : 3,4, 129.

Diagnosis: A species of Monoceratina with paralilel dorsal and

ventral margins, a reticulate surface and inflated valves.

Material: several hundred valves and. carapaces.

Measurements (mm) ‘ Length  Height Width
Left valve, ~ 059615  0.560  0.275  0.230
Right valve, . 0S 9616 -~ 0.560 . 0.264  0.209

 Juvenile A-1 right valve, 0S 9620  0.461  0.220  0.200
- Descriégigg:i Valves';;ﬁ-feé£aﬁéular in outline, with a |
straight dorsal margin which 1is sub-pafallel ‘to the weakly concave
véntral margin. The anterior margin is symmetrically rounded in
the left valve but more éﬁliquely rounded in the right valve. 1In
left valves there is-usuélly a small triangularvéxténsion at the
anterior cardinal angle. A small thickening can often be seen
antero-ventrélly on the anterior margin and in some specimens this
may ﬂe exaggerated into a-nodé. ‘At 2/5 height and 3/5 length there
"is a stout‘laterally directed spiﬁe. From in front of this a broad
sulcué runs to.the dorsai margin. Behind the sulcus jﬁst below the
aorsal margin there is a short longitudinal rib. The'surface of
the valves is reticulate except for the small flattengd postefior
_areé and the spine. |
The hinge consists of a smooth bar in the left valve with a
cofresponding groove in thé rightbvélve. |
Remarks: This species was first recorded by Williamson from-

the chalk detritus of Charing (Cenomanian). It is very similar to

B.umbonatoides (Kaye,1964c),from the Upper Crétaceous, but it can be

distinguished by its reticulate area posterior to the median sulcus

B.umbonatoides possesses a node cn the lateral surface anterior to the
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suiéus and lacks the triangular process over the anterior cafdinal
angle in the léft valve.

o >.ﬁ; umbonéﬁa is a ratherAvériable species. The size of Fhe.
node on the antero—ventral.margiﬂ variéé'and may sometimgs be absent.
ThéksiZe of the adults is also variable with some muchvlérger forms
- occurring in the Lower Cenomanian.r Also in the lower paft of the
Cenomanian forms can be found which are much mbre heayily calcified.
These'forms have a strong lateral spine and lack the surface
reﬁicplation but in ail other respects.are similar Eo the reticuléte
ime Cace 7110 Fig. 8. C

" Occurrence: This species occurs throughout the Cenomanian

but it is more common in the Lower Cenomanian. ‘It has also been -

recorded from the Albian.

Monoceratina sp. B.

(Plate 11, Figs. 9-11)

Diagnosis: A species of Monoceratina with a short ventro-

lateral spine with two ridges extending forward from it. There is

also a dorsal rib and a vertical swelling anterior to the sulcus.

Material: 30 broken valves

Measurements (mm) Length Height Width
left valve, : ‘0S8 9621 broken  0.319 : DJPN€
‘ ~ » broken

Right valve, 0S 9622 broken 0.300 0.209

Description: Shell thinly calcified, usually broken, surface
smooth. Ventral mafgin straight at the anterior then convex but curving

up sharply to the posterior. Posterior extremity rounded, lying just

beldw the dorsal margin. Dorsal margin straight in the right valve to

sinuous in the -left valve. Anterior margin broadly rounded without
a marginal rib. Ventro-lateral spine at 3/5 length, the spine is
rather short and triangular, being broadest in a longitudinal
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direction.‘ Running féfwafd from‘tﬁi;tspiﬁe are ;Qo‘loagitudinél
'ridges, Tﬁe uépe? one griSes from the>aqterior edge of_the_spine
v:énd'rﬁnérobiiquely upwérd,’thefléwer one afises beneath'the.spine and
ié éoﬁvex dowﬁward. 'fhe'median'sdlcus”is broad, it ends above the
upper:ridge in-fr§n£ of the spine.’ Anteriornto.the sulcgs is a

- vertical inflatiqn which accentuates the relief of the éulcus. At
.the top this inflation is jbined to the-short, sinuous dorsal rib which
limits the sulcus dorsally. In ventrai vieQ'tﬁere are three oblique
riageg on thé ventro%iaterallséine, the innérmqst of these jdins the
lower ventro-lateral ridgé.

“ "Thé hinge appééfs to consist df‘a simplémr;Aée in tﬂé 1eft
‘valve which fits into a very indistinct groove in the fight valvé,
but in all specimens the hinge is damaged. Other internal details

could not be seen. -

Remarks: Tﬁjs‘Species isA;;miiar to M.jugosa Aiexander, from
the Santonian of Texas, but M.jugoéa has five ridges on the'antérior
area of the valves all arising from a common point néar ﬁhe antefior
bérder; There is no evidence of this group of ridges in M.sp.B. apart
-from the two yent;o-latéral ridges wﬁich‘do'not arise near the anterior
_border. A lack'of complete.specimens precludés the setting up of a

new species at the present time.

Occurrence: ~ The species 1s rare in the English Cenomanian. It .
seems to be restricted to the Upper Cenomanian and is most common in

the Buckland Newton section.

- Monoceratina sp. A.

(Plate 11, Figs. 12-14)

Diagnosis: A small species of Monoceratina without a ventro- .
lateral spine but with a curved ventro-lateral ridge, dorsal rib and

an inflated area in front of the sulcus.
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Material: 115 valves

Measurements (mm) =~ A__ . 'b,_ Length Heigﬁt Width -
‘left valve, © °© . - 0S 9624  0.483- 0.209  0.110
" Right valve, . . 08 9625  0.496  0.225 = 0.110

_ Describtion:.'Valves'small,lsub‘quadrate with pérallel

dorsal and ventral mérgins}' Ventral margin straight tdrweakly--

_concave, anterior margin géntly rounded bearing a. series of weak
‘wrinkles. The posterior eitremity is obliquely truncate with a -
straight to concave postero-ventral margin. Ventro-laterally there

is ‘a Shdrt inflated ridge which curves up at the posterior and runs

parallel to the posterb-ventral margin almost reaching the dorsal

. margin.  Enclosed by thi$ ridge is the broad‘median_éuidus which is

limited anteriorly'by a Broad inflated area. This inflated area
beayé two dépressibﬁs:one beneafh-fhe anterior eﬁd of tﬁe dorsal
margin and one above the anferior end of theiQentral margin. A

dorsal rib'extends'aioné the dorsal margin.:

The hinge coﬁsists_bf a very finely,crenuiaﬁe gfoove in thé.
right valQeAwitﬁ a cor%esponding ridge in the 1éft valve thouéh this
ridge is often broken.A_The inner lamella is rather-nérrow, and there

'are'no vestibules. Other intérnal details cannot be seen.

Remarks: - Thé»smali'sizé'and 1a€k of a venffO{-laterél spiné
in this speéies suggests_thaf it may be a juvenile.form.r The Valvés>
arelféirly é;roﬁgly'célcified however, and-juveniles are élrgédy
kﬁéwﬁ for'mgst of the other species. Ité description is therefore

included here but it is left under open ncmenclature for the time being.

M. sp. A. most closely resembles M. sé. B.but M. sp. A is

smaller, with wrinkles around its .anterior margin. M. sp. B has a

ventro-lateral spine with two.ribs extending forward from it. Juvenile

~valves of M. sp. B can be found which retain the ventro-lateral .

1. sp. A does not appear to be a juvenile of M. sp. B.

r

spine aad

‘Occurrence: This species appéars to'be_restricged to‘the'Upper‘

Cenomanian but it is never very common.



The area posterior of the sulcus is generally smooth.

Genus BYTHOCERATINA Hornibrook, 1952

Type.species: Bythoceratina mestayerae Hornibrook, 1952.

 Bythoceratina umbonatoides umbonatoides (Kaye, 1964}

(P1. 10, Figs. 7-9).

v1890 “Cythere umbonatum acanthoptera (Marsson); Jones and Hinde:

41, pl.1, figs. 11-13; pl.4, figs.22-29. "

1941 - Monoceratina longispina Bosquet; Bonnemé:_30, pl.6,figs.69-76.

1964¢ Monoceratina umboﬁatoides_Kaye: 57, p1.4,4figé. 2,5."

1965b §ythocératina umbonatoides (Kaye) Damotte: pl.6, figs.5-8.

1967 Bythoceratina umbonatoides umbonatoides (Kaye); Herrig:. 607,

text'figs; 1-6.

1971b Bythoceratina umbonatoides umbonatoides (Kaye); Damotte: 98,
pl.6, fig. 10a-c, text fig.16.

Diagnosis: A species of Bythoceratina with an inflated

antero-lateral area with a large node anterior of the median sulcus.

‘Material: several hundred valves and carapaces.’

" ‘Measurements - (mm) Length ‘Height Width
‘Left valve , 0S 9627  0.600 - 0.319  0.286
Right valve, 0S 9628  0.615 - - 0.308  0.300
Juvenile A-1 right valve, (05 9629 0.500 - 0.253 §§3§§n

Description: Valves sub-fectangular, fairly strongly calcified.
The dorsal and ventral margins are straight to weékly concave and
‘are parallel. Tﬁe anterior margin is symmetrically fﬁundéd in the
left valve but obliquely rounded in the right va;ve.‘ The anteribr
ﬁargiq is fhiékened antero-veﬁtrally and usually bears a series of
small spines here. At the posterior‘end the ﬁentrél margin curves

up sﬁarply to the posterior extremity which lies just below the dorsal

.margin. The valves are often swollen in the mid-ventral region thus

obscuring the ventral margin in lateral view. The ventro-lateral
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A ééi;é is;s;;oﬁé'with gABroad_bésé;" fhé bféad.mediaﬁ sﬁlcué runs from
in front of'the'spiﬁe_fo'the dcfsai margin. In front of the sulcus
ié-a diﬁtiﬁct pode on the antero-latéral surface and above.fhis node
is-a shelf. Béhind the sulcus é sﬁort:but very distinct rib runs.
aloné'the dorsal margin. The poéterior part of the valves above the
séiﬁe and behihd the mgdian suicusAis smooth or bears a‘few small
s‘éinés.~ The“rest of éhé vaivéé-is rgziéﬁiafé:;ith ;éwé of'mﬁri
running aloné the ventral surface andlup onto the antero;léteral
surface.

“Interiorly the marginél zone is rather narrow with a small
creséentic-veétibulerat the anterior end. The hinge consists of'a
wgakly crenulate hingé bar in the_}eff valve with very smail’socke;s
at - each end. 1In the right vaivé there is a narrow median groévé with
very indistinct teeth at. each end.

Juvenile valves resemble the adults in shape-But are thinner
shelled with a less developed~6rnament.

Remarks: This species has-been.well described by Herrig (1967)
who divided it into 'form groups' and also addéd a new sub-species- |

' B. umbonatoides. insolata. The Cenomanian forms belong to

B. umbonatoides umbonatoides and as such they represent by far the -
oldest record of this species. The Cenomanian specimens appear to'be
primiti?e in that the terminal teeth of their hinges ‘are véry weak, but
smgll sock;tsAcan usqally be seen in the left vaives.

Occurrence: This species can be found throughout the

Cenomanian but the older specimens are very similar to M. umbonata.

Genus NEMOCERATINA Griindel and Kozur, 1971.

Type species: Triceratina triassica Kozur, 1970

Nemoceratina tricuspidata (Jones and Hinde, 1890)

(Plate 11, figs.17,18)
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1890 Cytheropteron cuspidatum tricuspidata Jones and Hinde: 38,

pl. 3, figs. 6,7.

-}936 Monoceratina tricuspidata (Johes and Hinde) Veen: 9, 42, 43,
pl.2, figs. 4-11.

1941 Monoceratina tricuspidata (Jones and Hinde); Bonnema: 40,

pl. 6, figs. 77-80.

1941 Monoceratina tricuspidata (Jones and Hinde); Triebel: 353

1958 Monoceratina tricuspidata (Jones and Hinde); Howe and Laurenéiqh

1964c Monoceratina tricuspidata (Jones and Hinde); Kaye: 56, pl.3,
figs. 7,8.

1965b Monoceratina tricuspidata (Jones and Hinde); Kaye: 382, pl.48,

fig. 13. -

1966 Monoceratina ? tricﬁspidata (Jones and Hinde); Herrig: 916,

2 422

pl.36, fig.10; pl.37,fig.1: text -figs.122,123

"Diagnosis: - A species of Nemoceratina with three strong ventral
_spines. Surface reticulate above posterior two spines. A broad

median sulcus runs up from between the two anterior spines.

Material: 6 valves

‘Measurements Gmm) N Length  Height - Width
Left valve, : 0S 9631 broken  0.275  0.220
Right valve, \  0s 9632

0.571 . 0.242 - 0.220

Description: Valves elongate, sub-rectangular in outline with
straiéht, éarallel dorsal a;d ventral margins. Thé anterior margin
is gently rounded with a distinct angle where it meets the dorsal
margin. The anterior margin is strengthgned-by a weak rib which
bears about.lo spines. In the left valve there are more spines
around the anterior cardinal ‘angle and along the dorsal mérgin. In
all specimens the posterior is broken but it appears to form a rounded

caudal process with a short upper margin and concave lower margin

which bears spines. Just below mid-height and running in a
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longitudinal line are three very strong laterally directed spines.

_The anterior one is very broad and is mammillate, the middle spine is

- conical and the posterior spine is long and bears second order spines.

Other smaller tubercles occur, particularly in front of the anterior

spine and there is also one above the depressed area between the

- two posterior spines. There is a broad sulcus which extends from the

dorsal margin at 2/5‘1ength to above and just behind the first spine.
.The areas in front of the ante;ior_sbine and Béléw the row of spines‘aré'
sm§oth but the rest-of the surface is reticulate. - The reficulation>
is.most pfominent above the posterior two spines. It takes the
form of é series of arched longitudinal riblets with much weaker cross
riﬁlets running between them.
From the interior the large anterior spine can be seen fo be
hollow, there is a stroné vertical ridée after it and an excavate
area posferior_to this. The hinge consists of a shallow crenulate
socket with the terminal areas being»sliéhtly deeper in the rigﬁt
valve. The left valve is complementary. The marginal zone is rather
narrow with no vestibules. Other internal‘details cannot be seen.
Remarks: This species was first récorded.by_Jones and Hinde

(1890) who placed it in the genus Cytheropteron. The species was

placed into Monoceratina by Van Veen in 1936 and in 1964 Kaye.

erected a lectotype. Although the lectotype comes from the Upper

Chalk (M. coranguinum Zone) this species has been recorded from as

‘1dw as the Upper Aptiaﬁ'(Kaye 1965) and as high as the Maastrichtian

(Herrig i966). The genus Nemoceratina has been erected by Griindel

to accommodate forms such as N. tricuspidata with three stout

ventro-lateral spines.
Occurrence: This species is very rare in the Cenomanian but

specimens have been found from the Lower, Middle and Upper Cenomanian.
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Family PROGONOCYTHERIDAE Sylvester-Bradley, 1948

* Genus NEOCYTHERE Mertens, 1956 . -

Subgenus NEOCYTHERE (NEOCYTHERE) Mertens, 1956

Type species: Neocythere vanveeni Mertens, 1956

(Plate 12, figs.1-3, 7)°

1848 Cytherina ? Williamson: 79, pl.4, fig.77.

1849 Cythere punctatula (Roemer); Jones: 11, pl.1l, figs. 2b, 1, m,
(? figs. 2a,e,e',i); (non figs. 2c,d,d',
f-h, j,k,n).

1890 Cytheropteron concentricum (Reuss) Jones and Hinde: 31, pl.1,

figs.7,10, (?2figs.8,9);(non figs. 5,6)

part 1898 Cytheropteron concentricum (Reuss); Chapman: 341

1952 Cythere concentrica (Reués); Dupper: 106, pl.4, fig.l4.

1956 Neocythere vanveeni Mertems: 205, pl.12, figs.72-78, pl.14,

figs. 100-102.

part 1956 Brachycythere concentrica (Reuss); Deroo: 1512, pl.3, .

figs. 35, 36.

1962_ Neocythere vanveeni Mertens; Ellermann: 400, figs.11,12.

_ 1963a Neocythere (Neocythere) vanveeni Mertens; Kaye: 276, pl.4l,

figs. 23, 25.

-d

1964b Neocythere (Neocythere) vanveeni Mertens; Kaye: 324,

pl.55, fig. 13.

1966 Néocythere vanveeni Mertens; Griindel: 32, pl.5, fig.23

1966 Neocythere ? pseudovanveeni Griindel: 33, pl.6, figs. 3,4.

1971b Nebcythere (Neocythere) vanveeni Mertens; Damotte: 101, pl.7,

fig.1, text-fig.lSé.

- . 1971 Neocythere vanveeni Mértens, Keen and Siddiqui: 63% pl.1,fig.10.

Diagnosis: - A species of Neocythere (Neocythere) with a series of

concentric ribs on the lateral surface. Hinge merodont to weakly

amphidont.
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~Material: several hundred valves and carapaces.

Measurements (mm) L : Length  Height . Width
Female left valve, o 08 9633 - 0.524 0.332 Cc.187
 Female right valve, ,  0S 963  0.522 ~ 0.308  0.150

Descriﬁtion: Vai§es séroﬁé1§”;;1cifiéd, sub-ovafe iﬁ 6ut1ine B
i Qith a strong ventral.tumidity.: Dorsal margin of the left valve
strongly arched with the greatest height in front of the middle.
 Anterior margin broadly rounded, éosterior margin more narrowly so.
Ventral mafgin obscured” in the midéle by the ventro-lateral tﬁmidity.
Viewéd from inside it is straight with an embayment at 1/3 length.
‘ Right,valve‘with an almost straight-dbrsal margin with weakly
" developed cardinal gnglés.' The valves are strongly inflated with the
greafest breadth just behind'mid-leﬂgth and just abéve the ventral
_ mérgin. Tﬁe_arga just behind the antérior margin, small posterior
area and dorsal edge of the left Qalve ére all smodthland flattened.
The inflated part of the valvés bears a sefieé of cancentric ribs.
The outermost ribs continue across the ventral surface of the valves.
On the lateral surface just in front of.mid-length>is a low ﬁuscle node.
The inner lamella is moderately wide withouf vestibules. ihere
are 6 straight ﬁargiﬁal pore canals at the anterior and 3 at tﬁe_postefior
end. Nofmal pores are concentrated aiong the crests of the concentric
ribs."
The hinge of the left valvé-consisté of elongate terminal
crenulaté sockets separated by a denticulate bar. Above the median
bar is a:broad.accommodaﬁion groove.
‘The central muscle scars consist of a veftical row of 4
elongate oval scars with an anterior .oval scar;
Remarks: This specieé was first récdgnised by Williamson (1848)
~who referred it to the genus Cztherina without actually naming it;

Jones (1849) referred all specimens with'this general shape to
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Cythere punctatula and therefore included specimens of N.(N.) vanveeni

in- that species. It was not until 1956 that Mertens erected . these

forms as a separate épecies. Griindel (1966), eregﬁed'thé species

ﬁ.(N.?) pseudovanveeni for forms lackiné the aﬁfero-median tooth in

the 1éft valve. Howe§er, even when fully deveioped, this tooth is

qe@er very prominent andskaye (1963a) note& that '"the amphidontf

nature of the hiﬁge is not alwéys appéreng in the left valve but

can always bé seen in the right."” The degree of development.of

this tootﬁ may fherefore be variable with specimens from'younger samples

often showing no antero-median tooth at all. It therefore seems unwise

to maintain the species N. (N?) pseudovanveeni and the specimens from

the British Cenomanian are included into N. (N.) vanveeni.
Occurrence: This species is common throughout the Lower and

Middle Cenomanian up to.the'level of the mid-Cenomanian non-sequence.

‘Subgenus NEOCYTHERE (PHYSOCYTHERE) Kaye, 1963.

Type species: 'Cythere'" lingenensis Mertens, 1956.

Neocythere (Physocythere) kayei n. sp.

(Plate 12, figs.9-12)

Derivation of name: After Dr. P. Kaye, in recognition of

his work on Albian Ostracoda.

Diagnosis: A species of the subgenus Neocythere (Physocythere)
with the ornament of the lateral surface strongly reduced especially

in the centre. Greatest height at 2/5 length.

"Hblotype: A female-leftfvalve, 0S 9636. Samﬁlé BB13, 3.5m.
below the base of the Plenus Marls, Blue Bell Hill,'Kent.

Paratypes: 4 valves 0S 9§37 to- 0S. 9640, .-from the same-horizon and

. . locality,
" 'Other material: 125 valves and carapaces.
" ‘Measurements (mm) _ . Length  Height Width -

' Holotype, female left valve 0S 9636 0.571 0.363 0.209

Paratype, female right valve, 0S 9637  0.593  0.319  0.200
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.Déscriptionc‘ Valﬁé§ faif1y thinly'calcified strongly tuﬁidA‘
ven;rOflateraliyi boréél'marginustréngly‘éréﬁed in the ieft valve.
'yith»a round ed apexfat.2/5 léngthf'”Postéfiéruﬁart.of dorsal mérgin‘
gentiy cénvei;;quing down'ét the_posté;iéf ;orthé roﬁnded postefior

margin. In thgiright.9a1§e the dorsal margin is straight with
‘rouﬁded cardina} ;ngles;i Aﬁtéfior mérgin‘roundedgvQentraiiﬁ;?gihA
éBscured in the middlé by cﬁé ventral tumidity th seen ermAinside
it is.convex at fhe an;erior end aﬁd curves up gentiy at the
poéterior.' Theré_is a narrow_flaftenéd'margin around fhe énferior
end which conﬁinues around the dofsél margin in tﬁe left valve.
Tﬁé-§oétéfiorAi§Ealso flaftened. IThe.lateral surface is strongly .
inflated.with fhe‘greatéstriﬁflation'at midfiengtﬂ-just abové-ﬁhe
véﬁtral margin. This inflated aréa.is alﬁbst snootﬁ in thenmiddié
But,feint fidgeé may.jpsf be Qisibie. 'Towards the edges there are
:weak ribs which become_mére prbminent vent%ally. These ribs run
acroéS'the &entrallsurface as three ridges; tﬁe innermosf.of'ﬁhiéh
fofks towards the anterior end.
The hinge in the left valve consists of two terminal, eloﬁgate
sockets each with‘5-6;crenulati6ns, gepafatéd,by a finely crenulate
‘bar. ‘AboVe the bar ié a broad flat shelf. The right valve is
c6m§1émentary. The inner iamélla is moderately.broad, without vestibﬁlesp
‘Other internal details could not be seen;-
Sexual'dimérphism is appafeﬁf with maies béing longer than

femaies .

Remarks: N. (P.) kayei'differs from N. (N.) vanveeni Mertens

" in - having a less well defined ornament, a more arched dorsal margin -

and it lacks.the fléttened m@Scle node. It differs from N.(P.) verbosa
Damotte by being smaller, haﬁing its greatest height further forward
and its greatest width much lower.
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Occurrence: N. (P.) kayei has only been found so far in
samples from the upper part,of”the,Bfitish Upper Cenomanian. It is -
'gfteﬁ quite common in samﬁles from Bed 1 of the Plenus Marls.

Neocythere (Physocythere) semiconcentrica

, : - A - (Mertens, 1956)

(Plate 13, figs.7,8)

1949 Cythere punctatula (Roemer); Jones: 11, pl.1, figs. 2c,d,d',f-h,k;

(2figs. 2a)e,é',n),(non,figs;Zb,i,j,l,m).

pért 1870 Cytheropteron concentricum (Reuss) Jones: 74, 76.

. 1890 Cytheropteron coﬁcentricum; Jones and Hinde: 31, pl.1. £ig.6,

(?figs. 8,9), (non figs. 5,7,10).

part 1898 Cytheropteron concentricum (Rehss);’Chapman:lBhl{'

. 1956 '"Cythere'" semiconcentrica Mertens: 186, p1.9,.figs.15-18.

? 1956 Brachycythere concentrica-(Reuss); Deroo: 1512, pl.3,figs.35,36

'1962 Cythere semiconcentrica Mertené;‘ Ellermann: 397, text figs.5,6

1966 Phyéocythere semiconcentrica'Mertems Griindel: 31, pl.5,figs.19-20

Diagnosis: A species of the subgenus Neocythere (Physocythere)
with concentric ribs on the lateral surface which enclose a reticulate
area in the centre. The ribs often bear.small spines.

Material: several hundred valves and carapaces.

Measurements (mm) ' ‘ Length Height Width
Left valve, | 05 9641  0.516  0.319  0.155
Carapace, - " 0S 9642 - 0.527  0.341  0.319

Descripgioﬁ: Valves strongly inflated. Dorsal margi; straight
’in_the_right valve with weak cardinal angles,weaklyAcopvex in the'léft
valve. Anterior margin broadly rounded, often with very small

- marginallspines."Posterior margiﬁ narrowly rounded. Ventral margin
obscured by the vgntro-laﬁeralhtumidity,,but seen from inside it is

convex at the anterior,; straight in the middle and curves up
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>posterior1y. There is a narrow, smooth, flattened area around the anterior
. margin, _and the posterior is also flattened and_smooth. A low
flattened eye tubercle lies just beneath the anterior end of the

hinge. The valves are strongly inflated with the greatest width

.lying‘just_behind mid-iengihdand étﬁ;£;ut-i/3 ﬁeigh?. Thi; inflaked
area bears a-series of ‘concentric ;ounded'ribg,lthe outer ones Cross
the ventral area. Thése rigs often bear ﬁumefoué small spines
along their length. In the centre of the valveé?enclosed"by,the.cbncentric
ribs,the ornament becomes reticulafe'éﬁd spiﬁesbmay be formed at the
junctibns bf the ribletsl In dorsal view the carapace hés an oval-b
>putIine.with'narrow,blaterally compressed anterior and posterior ends.
The iﬁner,laﬁella is moderately wide. without véstibuleé. Marginal
pore canals are widely spaced, simple and straight. There ére about
8 at the anterior end. Normal pores are fairly common, ;hey emerge B
along the crests of the ribs. |
fhe ﬁinge in the right valve consists of terminal weakly
crenulate teeth. These are separated by a weakly cfenulate groove.
In tbeAleftvvalVe there are elongate, terminal sockets separafed by a
weakly crenulate median bar. Above the bar is a modérately wide shelf.
‘ -The cenﬁral muscle scars consist of a vertical row of 4
elongate scafs with an obscure frontél SCAr.

Remarks: This species was referred to as a 'young form" of

Cythere punctatula (Roemer) by Jones (1849) and later as a'young form"

of Cytheropteron concentricum by Jones (1870y._'It was not until 1956

that Mertens recognised it as a distinct species and referred it
tentatively to the genus Cytherevon the basis of its.overall shape

and merodont hinge. The subgenus Neocythere (Physocythere) was

erected by Kaye (1963) for forms with the Neocythere shape but with a

merodont ﬁinge.

122



-

Occurrence: N. (P.) semiconcentrica is common up to the level

of -the mid-Cenomanian non-sequence but it is not found in the Upper:
. . . ) ’ -

Cencmanian of Southern England.

Neocythere (Physocythere) steghausi

(Merténs, 1956)

(Plate 13, figs.4-6)

1956 "Cythere" steghausi Mertens:.188, pl.9, figs.19-22.

1958 '"Cythere" Steghausi'Mertens; Howe and Laurencich:“174

1962 Cztheré steghausi Meftens; Ellermann: 398, text-figs.7a;c.

1963a Neocythére (Physocythere) hieroglyphica Kaye: 279, ﬁl.&l,

figs. 8-12, 14.

1966 Physocythere steghausi Mertens Griindel: 32, pl.5, fig.ll.

Diagnosis: A species of the sub-genus Neocythere (Physocythgre)‘

with strong concentric ribs on the inflated lateral surface, the ribs

in the centre are connected by cross-ribs. Anterior and posterior

ends broad, flattened and smooth.

Material: 89 valves and carapaces.

Measurements (mm) Length
Female, left valve, - 0S 9643 . 0.692
Fémale, right valve, ' 0S 9644 0.690

Height

0.428

0.384

. Width

0.253

0.242

Description: Valves strongly calcified, elongate-oval in outline.

Dorsal margin of the left valve varies from weakly convex,to straight,

to weakly concave, in the right valve it is stréight.

‘Anterior margin

obliquely rounded, posterior drawn out with a rounded posterior

extremity and.a concave postero-dorsal margin. Ventral margin

obscured in the middle by the inflation of the valves but seen from

within it is embayed at .1/3 length and curves up at the posterior.

The valves are strongly inflated except for a strip around the

anterior margin and the posterior area which are laterally compressed.
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The dorsal margin of,tﬁeAleft vaive is also compresééé”énd this area
is strengthened. In dorsal view the laterally compressed ends‘caﬁ be
cléarli éeen and thé-doréél margin of the left valve is seen to be
cthed away from the right valve in the middle; The inflated are#
beafé a séfié; oflconcentfic rigs; théHAQLé; onés of these end at

the dorsallmargin but some of the inner ones are continuous dorsally.
Some of'tﬁe ribs cross the ventral_Surface‘and in ventral view 4 E
strong ribs éan be seen on eacb valve runnihg parallel to thg-Qentral
mafgin. Antero-dorsally one rib is usually streng;henea to form a
hiéh ridge. Towards the middle numerods cross-ribs'arevdeveioped
.between the larger_concgntric ribs and the arrangement of the ribs
becomes much more irregular.

The hinge of the left valve éon;ists of two strong terminal
sockets each with 5-6 crenulafions, separated by a crenulate median
bar. Above the median bar is a broad flat shelf. The right vélﬁe
bears two strong eléngate terminal teeth with-5-6'strong crenulations,
separated by a locellaté furrow. |

The marginal zone is méderately broad aﬁd without ve;tibules.A
Marginal poré-canals are thin and few in number - about 6 at the
anterior and 3-4 at the posterior. -Normal éores are quite common
and emerge along the crests of the ribs.

The central muscle scars qoﬁsist of a vertical row 6f
3 glongate scars with a more ropnded scar bene;;ﬁ.

- Sexual dimorphisﬁ is distiﬁct. Males are longer than females.

Remarks: This species has been well described in the past.

As Griindel (1966) pointed out, Kayé's specimens of N.(P.) hieroglyphica
are identical with the figures and description given by Mertens.
Occurrence: This species is limited to the lowest few metres of the

Cenomanian in Southern England.
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Neocythere (Physocythere ?) sp.A. -
.(Plate 13, figs.1-3)

Diagnosis: A species referred to Neocythere (Physocythere).
with concentric rows of small -spines on the lateral surface. Hinge

very weak with a smooth median bar in the left valve.

N

Material: 35 valves and carapaces

Measurements (mm) : ' Length Height ~ Width
Left valve, . ' 0S 9645 - 0.736 0.428 0.242.
Carapace, 05 9646  0.738  0.450  0.472

‘Description: Carapace large and well rounded. -The dorsal
margin i1s weakly convex in the left ~valve andAstraight in the

right valve. The anterior margin is obliqdely rounded with the anterior

‘extremity at 1/3 height.  In the right valves the anterior margin

bears about 9 short spinés but these are nbt present in the left
valves. ' The posterior margin is broadly rounded and the ventrai
margin is almost ;traight with a weak embayment at.2/5'1ength._ The
ventral tumidity obscures the ventral margin in lateral vieﬁ. The
lateral surface bears .very weak concentric ribs and along these
§ma11 spines are deyelope&. In ventral view these ribs»continue
acrosé the ventral surface but no spines are developed here. Iﬁ

dorsal . view the outline is oval with narrow, laterally compressed

anterior and posterior ends. The greatest breadth lies dt % length.

The upper parts of each valve are smooth and distinct. Low eye tubercles

are present. The left:valve overlaps the right,particularly along the

- dorsal and postero-dorsal margins.

'The inner lamella is moderately broad, without vestibules.
There are about 10 straight marginal pore canals at the anterior end
and about 6 at the posterior end of the valves. The hinge of the

right valve consists of a very small crenulate posterior tooth:and a
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Sﬁﬁotﬁ"ﬁédian g;6;§é wﬁicﬁ ié épeﬁ beﬂeath;' N5 Agtériér-taétﬁ can Be
seen. In the léft‘valve there is a fairiy strong, smooth median bar
with ‘a very weak pésteribr socket. Above thé median bar ig a flat
shelf. dther ipternal'detailsicould no£ be seen.

Remarks: The hinge in this sﬁecies is remarkable in that
there appeérs to be no antérior-tooth in éhe rigﬁt vaive, tﬁough
there 1is é small poéterior tooth. The median bar in the left valve
is_smooth anérnot crenﬁlgte as in other species of Neothhere.
These features could indicate that only juvenile speciméns have been
fdund, butrthe specimens-are rather large and‘the marginé} zone
appears to be well developed. Until further studies can be made
Vthis species 1is left in open noﬁenclatqre.j

Occurrenéé: This speqiés isArestrictéd to the lowest few metres

of the Cenomanian.

Subgenus NEOCYTHERE (CENTROCYTHERE) Mertens,1956

Type species: Centrocythere denticulata Mertens,1956

Neocythere Centrocythere) posterospinosa n. sp.
(Plate 12, figs.4-8)

Derivation of name: Posterior - spinosus - Latin = thorny =

thorny posterior.

Diagnosis: A species of Neocythere (Centrocythere) with weak
éconcentric ribs on the lateral surface which bear stout spines along
the posterior part of the valves. Hinge with a strongly crenulate

median bar in the left valve.

ﬁoioﬁfpe:‘.A féﬁaie Eéf;ééée:;éév9647;>“Saﬁ§1é G.B.42, 42metres
below the surface, Lower_Cenomanian, Glyndebourne, Sussex.

Paratypes: A female right valve 0S 9648 from the same horizon
and locality.%g%%%l%%ég valves, 0S 9649, 0S 9650 from PBH 1 14 metres,

Lower Cenomanian, Pitstone, Herts,
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Othér“materialz.i27rvalves

'Measﬁremenfs.ﬁmn) S © Length Height  Width
Holotype, female carapace OS 9647  0.637  0.363  0.395 = -
‘Female right valve 0S 9648  0.600  0.341 - 0.200

Description: = Valves strbngly calcified, very similar to

- N. (N.) vanveeni in_sh;pe,‘ The dorsalAmargin.isvétraight and
" ihclined dbwn‘towards ﬁhe posterior. The anterior @argin is
obliquely rodnded énd pésses'up td;the.pogitionlof greatest height.
at12/5 length. 4 or‘5 spinés ﬁa& protrude from théian;érior margin
.especially in the right'vélves;~ The'posterior margin is natroﬁly
rounded with a straight postero-dorsal margin. A stout spiﬁe
protrudes from the lower paf£ of the posterior margin-in both}
'vélves and one or.two small séines may be seen just abb&e'thié. Three
,founded longitudinal :ib; cross the veptral'sufface of each valﬁevand
‘continue onto the laterai surface at the anterior and posterior ends. At
the posterior-ena_these ;ibs bear a series of short thick épineé;-
. On the lateral surface are ﬁorevweak ribs but-towards the dorsal margin
these become indistinct. bTherg is a.narrow, laterélly compressed
area around the‘antérior and pdsterior margiﬁs of the valves, and
also élong the-dbrsal mafgin of the left valve. = 1In dorsal view the
oﬁtline is ovoid with the greatest Qidth at 3/5 length.

_ The innér lamella 1s modérafély_wide,VwifhoutAVe;tibules.
.There;are.ll straight marginal pore canals at the ;nterior.end and 4
;t thé posterior. Norﬁél pofe;’are'common. The Hinge of.the
right vaive consists of a loné; rogndéd anterior tboth, déep
antero-median»socket and a strongly_cfenulafé median groove. The
posterior tooth is:rather flat and strongly crenulate. The left
valve has a‘complémehtary arrangement with .a flat shelf agove the
medién elements. The centrél muscle écars consist of a verti#al

row of 4 oval scars with a rounded frontal scar.
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Remarks: ' The hinge of thié épecies places it in. the subgenus

Neocythere (Centrocytheré)'althbugh it differs from the type species

by having a completely crenulate median bar in the left valve. Its :

_ hinge theféfore distinguishes it ffom N. (N.) vanveeni which it

‘resembles in shépe. ‘It can be-distingﬁished from N. (C.) denticulata

(Mertens), from the Aibian'of Nﬁw.Cermany; by lacking the reticulate

- ornament of that species.

-~
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Occurrence : This'spécies is nog'common but éan’be found in
occasional sampleé of -Lower . Cenomanian chalk from Southern England.
Family PROTOCYTHERIDAE Ljubimova, 1955_-

Genus PROTOCYTHERE Triebel, 1938

Type species: Cytherina triplicata Roemer 1841

- Protocythere lineata striata Grundel, 1966

(Plate 14, figs.3,4,7)

1849 Cythere (Cythereis) triplicata (Roemer); Jones: 18, pl.3,
figs. 9a,b,e,f. (non figs. 9c,c', d,d"'

= V.pseudostriata)

1890 Cythereis triplicata (Roémer); Jones and Hinde: 19, pl.1,
figs. 56,59,61 (non figs.57,58,60

.= V.pseudostriata)

1964¢c Protocythere lineata (Chapman and Sherborn);Kaye: 58, pl.5,

‘figs. 1-3,5,7,8. (non figs.4,6

= V. pseudostriata)

1966 Protocythere lineata striata Griindel: 26, pl.4,figs.7-8,14,15.
‘Diagnosis: A sub-species of P.lineata with no intercostal
reticulation. Riblets on the ventral rib well developed.

Material: 182 valves and carapaces.

Measurements (mm) L Length Height Width
Carapace, - 0S 9651  0.880  0.461 = 0.483

Right valve, _ 0S 9652  0.759 ©  0.418  0.242
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-DescriEtion: Shéllrheavily calcified. Ventral margin arcuate,

weakly concave at 1/3 length in the right valve. ' Anterior semi-

circular with a distinct rounded hinge ear at the top. Dorsal

margin straight slightly uptﬁrhed posteriorly in the left valve,

but curving downwards at the posterior in the right valve. ‘The

. posterior margin is triangular with a gently convex lower margin

which continues round as the Vehfrai'margin.'_Ihe postero-dorsal
mafgin is-stréight_in the 1eft.valve and concave in_the righf

valve. *A weak to‘indisfinct swelliﬁg occﬁrs on the-hinge ear. The'.
ribs ﬁary in their degree of.sharpnesé and in somevspécimens are
very:rougded. 'Thérdorsél‘riﬁ is strongly arched at thé’aéte?ior 

end with the top of the arch obscuring the. dorsal margin.Behind,it

‘runs postero-ventrally. The central muscle node lies just below the

anterior termination of the dorsal rib, it appears as a wider part
of the middle rib. Posteriorly the middle rib ends just beneath
the termination of the dorsal rib. The ventral rib is always rounded.

It is arcuate and obscures the mid part of the ventral margin in the

_right valve. It bears on its ventral sufface 5 longitudinal riblets.

- The surface of the valves 1is smooth but the dorsal rib often has -

small nodes aloﬁg its ventral side.

The hinge is antimerodont with elongate crenulate teeth
séparated by é crenulate groove in the right valve. There is a.
complementary arrangement in the left valve.

The central muscle scars consist of a vertical row of four scars.

' The upper two are elongate, especially the second one down which

extends well forward: thé lower two éré'more~oval in shape. There
is a Beart-shaped anterior scar.

The inner lamella is broad anteriorly. The inner margin and
line of concrescence coincide. The.inner lamella is crossed by -

about 16 radial pore canals anteriorly, these are concentrated along
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the lower half of the anterior margin and the upper ones bend upwards
in a fan-like fashion. The pore canals are widened at their distal
ends. Posteriorly there are about 6 marginal pore canals which again

'widen‘distally.

Remarks : Kaye.(1964);erected'a lectotype for Protécyfhéfe
' 1ineéta.s.1; andAdefined it as»havingbintercoétal area;nwith an
irregular network of cross ribs. Tfiébel's speéies? P. jonesi, which
isASynohymoué with P. lineata was also defined aé'haviﬁg a netéork-

of delicate ribs on the intercostal areas. -Griundel (1966) erected

the subspecies P. lineata striata for forms identical in shape but

lacking the intercostal riblets. The Cenomanian specimens all belong

to P. lineata striata, none of them have‘inte£cosfa1 ribiets but
some specimensrhavé remnant nodes on the ventral side of the dorsal
rib. |
Occurrence: Lower and Middle'Cenoﬁanian_up to the level of
' the.mid-Cenomanian non-sequence. It hay also bg found for a-few

metres above this level.

Protocythere siddiquii n.sp.

. ‘(Plate~i4,figs.5,6,8;9)'

Derivation of name: After Dr. Q.A. Siddiqui who together

with Dr. M.C. Keen first recognised this species.

? 1971 Protocythere aff. albae Damotte and Grosdidier; Keen and
Siddiqui: 64, pl.2, figs.4,8.
Diagnosis: A species of Protocythere with rounded longitudinal

’

. ribs and a,longitudinal swelling on the ventral surface of the left

___valve only.

" 'Holotype: A female left valve 0S 9653. Sample S23, 45m. below
the base of the Plenus Marls, Lower Cenomanian; Southerham; Sussex.
‘Paratypes: 13 valves and cérapaces 0s 9654 to 0S 9666 from the

same horizon and locality.
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Other material: 15 valves and carapaces.

Measurements (mm) - - . . Length Height  Width.
Holotype, female left valve,  0S 9653 0.780  0.450 -0.220
Paratype, female carapace, . 0S 9654 0;813 | 0.450 ' 0.440
Paratype, male left valve-, 0 9655‘ 0.956 0.483 0.253
S beéériﬁtigﬁg Vaivé$~heévii}ngélcifiéé,_éigngafé, féﬁé;iﬁé

»>posterior1y. Véntral marginAgently cqnvex,curving ué posteriorly
almostlto thé dorsal margin. Anteriér margin obliqueiy rounded wi;h
a small‘rouq&ed hinge ear at the top. The dérsai margin posferior to
the hinge ear is straighﬁ to weakly concave in Fhe lTeft valve, aﬁd:
ééntly convex in the right valve. The éosterior cardinal angle is
well marked.  The postero-dorsal_mérgin is‘shorf,obliqueii inclined,
straight in the left valve and concavé in>the right valve.' 
| The longitudinal ribs are pot fiaéejlike but appear as
swellings. ‘The dorsal oﬁe is short and gently arched and obscures
the middle barﬁ of. the dorsal mérgin. fhe middie fib is stréigh£ and ..
widens slightly into the muscle node at the anterior end.' The ueﬁtfal
rib appeérs more as a longitudinal tumidity, gently arcuate and with ai
low indisfinct node at its'posterior.eﬁdf All the ribs deflate
gradually at their ends, ieaving smoofh anterior and posterior areas
to tﬁe valves. Vertically abbve and below the anterior en& éf fhe
middle rib are two rounded depressions. In the left valve only, a
further swelling can be Seenron the ventral surface running ffém
2/5 length to 4/5 length.

The lefF valve o;eflapé thevrightAalong the ventral and antero-r
dorsal mérgins but the rigﬁtjvalveloverlaés the left along the mid-
dorsal margin.  The.greatest width lies just behind mid-length;across
the ventral rib. In dorsal view the outline is oQal and thé low
nédes at the end of the ventral rib.can be seen.

The inner lamella is fairlybwidé, Qithout vestibules. At the

anterior end there are at least 15 marginal pore canals. These are
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.widened dist;iiyA;nd'the upﬁér ones are cﬁrved upwar&s. A;fthé
posterior =nd ghere are about 12-closé1y spaced ﬁarginal'pore canals,
V'phese again are widened distally. The hinge-of the right valve
consists ofAthiék, elqngate'tefminal tééth which are only weakly.
’crehqlate. These arelseparated by a wegkly crenulate gréove. The
left valve has terminal sockets which are open beneath. These are
separated by a weakly-crenulate bar. Details of the muscle scars
_coqld‘not be seen.
' Remarks: Thisrspecies appeafs to be identical wifh ggéff.iglggg_

Keen and Siddiqui. P. siddiquii differs from P. albae Damotte and

Grosdidier,iﬁ lacking the ornament of surface pits and weak striations
on the ventral rib. It also has a more éoﬁvex veﬁtral mar?in and a
less well defined dorsal rib. P.‘lineéta has distinct striations on
the ventral rib and longitudihal ribs which are not so rounded. |
P.derooi Oertli; froﬁ the Albiaﬁ of Apf, hés dorsal and ventral ribs
which are much more distinct and the ventral rib in this species -
egfends fSEY€E9H99t° FheLantero~lgtepg1.Surface.

Occurrence: This species has been found in only one sample

from the top of the Lower Cenomanian at Southerham, Sussex.

Protocythere speetonensis Kaye, 1963.

(Plate 13,£fig.9;Plate 14,figs.1,2)

i

1963d Protocythere speetonensis Kaye: 232, pl.18, figs.4-6

1971 Protocythere speetonensis Kaye; Kemper: 411, p1.7; figs.8,9.

Diagnosis: A small species of Protocythere with the ventral

rib raised slightly above the ventral margin in the left valve.

Material: 40 valves

Measurements (mm) Length Height  Width
Left valve, . . 0S 9667 -0.582  0.363  0.176
Right valve, 0S 9668  0.582 0.308 0.176
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Description: Vélves émall witﬁ an aréﬁed'venﬁral margin,
which curves up strongly at the pésterior. Anterior margin obliquelyl
?duhded with about 10 very sqall forwardly directed spines. Hinge eér
the left valve triangular somewhat swoiién. Doréal ﬁargin st;aight‘

_ but partiy obscured‘by the dorsal rib especially in the right valve.
. POSferior margin rounded in the left valve but with a concave upper
margin in the right valve. The lower margin of the posterior area
bears 6 short spines.

| The dorsal and middle longitudinal ribs are rather variable,
v&rying from mere swellings to raised ribs, but the ventral rib.
élways appears as an arcuate sweiliﬁg. ‘The dorsal rib~isAsﬁort,
gently arched and obscures the dorsal margin ih lateral view.' Thé
vmiddie rib is aiso short and'separates.two-rounded depressions- at its
antefior end. The three;ribs.conyerge fdwards the posterior end,
ﬁhere there are two small perforate spines - one just above the‘end.
of the ventfal.ribrand one just below“the';ﬁA'of the dorsai rib.

The surface is pitted. In dorsal view the.greatest width
lies at 3/5 length across the ventral rib.

The inner-lémellé is fairiy widg, without vestibules. There
are abogt 15 fhin margipal pore canals at the anterior end. These
are expanded at their distal ends and curve upwards in the antero-
dérsai region. At the posterior there are 6 mafginal pore-éanals
which are expanded at their distai ends. The hinge of the right
valve consists of_largé; triangular, crenulé;e terminal teeth
sepérated by a fineiy crenulateig;oove. The - left valve has a
complementary arrangémeht. The ceﬁtral muscle scars consist of a
vertical row of 4rslight1y éldngaﬁe,‘oval scars closeiy.grouped
together. An anterior scar could not be seen.

.Remark§: The Cenomanian specimeﬁs are a littie sﬁaller than

Kaye's specimens and in several of them anterior and posterior
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marginal spines can be seen. These were not mentioned by Kaye but

-since all other details are the ‘'same, including the number of anterior

marginal pore canals, the two forms are grouped together.
"~ Occurrence: This species is rare in the Cenomanian and has -

only been found in one or two isolated samples from the Lower and

- Middle Cenomanian.

Genus HOMOCYTHERE Kaye, 1963

Type species: Cythere harrisiana Jomes, 1870

This genus was first erected to include H.reticulata Kaye, 19634

from the Albian of Yorkshire. This species is now regarded as a

- juvenile form of 'Cythere harrisiana' Jones with which it is always

found in association (Malz, 1974). Unfortunately, Griindel (1964)

efgcted the sub-genus Veenia (Mandocythere) to include Jones' species, .

“but if H. reticulata is regarded as a juvenile form of 'C. harrisiana’

then Homocythere Kaye,1963, fakeé precedenée oQéf'Méndocythere

Griindel, 1964.

Homocythere harrisiana harrisiana‘(Jones, 1870)

(Plate 16,figs.1-5)

1849 Cythere (Cythereis) interrupta (Bosquet); Jones: 16, pl.2,

figs. 6a-g.

1849 Cythere (Cythereis) quadrilaterata (Roemef);-Jones: pl.4,

figs. 10h,i.

1870 Cythere harrisiana Jones: 75, 76 (new name)

‘1890 Cythere harrisiana Jones; Jones and Hinde: 16, pl.1,figs.47-52

1890 Cythere harrisiana reticosa Jonés and Hinde: 18, pl.1, fig.46.

1890 Cythere harrisiana setosa Jones and Hinde: 17, pl.1,figs.43-45

1890 Cythereis auriculata (Cornuel); Jones and Hinde: 19, pl:l.

figs. 53-55
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1893

1893

1893
11893

1893

1898
1898

1898

© 1898
. 1898

- '1938a

~ 1956

1963d

1963d

1964¢

1966

1966

1968

1971b

Cythere harrisiana Jones; Chapman and Sherborn: 346

-

Cythere harrisiana reticosa Jones and Hinde; Chapman and.
. Sherborn: 346

Cythere auriculata'(Cornuei); Chépman_and_Sherborn:'346

Cythere lineatopunctata Chapman and Sherborn: 348, pl.14, fig.4.

Cythere-koninckiana (Bosquet) ; Cﬁapman and Sherborn: 348,
pl.14, fig.2. .

Cytheré harrisiana Jones; Chapman: 335

Cythére harrisiana reticosa Jones and Hinde; Chaphan{ 336

Cythere harrisiana setosa Jones and Hinde; Chapman: 335, 336

Cythere koninckiana (Bosquet); Chapman: 337, 338, figs.&a;b;‘

Cythereis auriculata (Cornuel);_Chapman: 338

Protocythere auriculata (Cornuel) Triebel: 195, pl.2,

figs. 27-31

Protocythere triebeli Deroo: 1515 (new name)

Veenia triebeli (Défoo) Kaye: 233, p1.18,'£igs.10,11.

Homocythere reticulata Kaye: 234, pl.18, figs.8,9.

Veenia harrisiana (Jones) Kaye:v61; pl.&, fig.l; p116,figs.4-11;

Mandocythere (Mandocythere) harrisiana harrisiana (Jones)

Griindel:29, pl.5, figs.5-6, 9-10;
1'p1.10, fig.5; text-fig.9c-d;

text-fig.12a-b.

Homocythere reticulata Kaye; Griindel: 40, pl.7, fig.23

Protocythere (Mandocythere) harrisiana harrisiana (Jones) -

Damotte: 389, pl.17, figs.l2a-c.

Protocythere (Mandocythere) harrisiana harrisiana (Jones);.

- Damotte: 90, pl.5, fig.20

Diagnosis: A species of Homocythere with 3 rounded

longitudinal ribs, a strong hinge ear and a smooth surface..

[
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Material: several hundred valves and carapaces.

Measﬁrements (mm) ‘ _' A - Length . Height( Width 7
Female left valve, . 0S 9670  0.703  0.450 = 0.220 -
‘Male left valve, ~  0S'9671  0.846  0.440  0.210

‘.Désériﬁtiop:.»Valvéé‘stronglyiéalcified aﬁdbinfiétéd.A The
dofsalfmargin is straight bu; there is a strong hinge ear in the
'~:‘ieft valves. The_ventréi margin is weakly convex, but straight in’
pale Qélves.l.The posterior ex;rgmity:ié rounded -in the left valve
but has a concave uppér margin in phé right valve;f.A strong épiné is
ofteﬁ-ﬁresent at the posterior exﬁfemity,of the;right vaIQe. 3_dr 4
-smallrsbinés also occur along fhevlbwer margin of the bosté;iér.érea'
in’bothAvalves. Thg_anteriqrtmargin is‘brbadly-fqﬁnded'and-is..

. strengthened by a low rib. Tbis fib'béaré about 10 short,_forward

4 directed-spines_and about 6 low nodes on its lateral edge. Tﬁe

dorsal rib is thick, with a sharp outer edge. In the right’?alve_it

obscures ﬁhe dorsal mafgin in latéral,view."The middlé riﬁAi§ 1pw

" and rdﬁnded, and is.broﬁdéﬁe&'étAits aﬁferiof.and ovér“thé ﬁuScle séaf:

region.  The ventral rib is iﬁflated and bears a row of 4 stout spines

at its posterior end. The surface of the vaives is ‘smooth. In_ddrsai

vieﬁ the ends ;f the carapace are iaéeréily compressed but the middle

po¥tion is inflated with the éreateét bréadth across the centre of

the middle rib. The 'outer tooth' at the anterior end of the hinge

‘ear can be seen fitting into a notch on the outside §f the right-va1ve.'
 Theiinﬂer lamella is moderately-broéd, without vestibules.

Tﬁere'are about 22 thin and rather wavy,margiﬁal.pore canalé at the

‘anterior end and about 8 at the posterior. Most of these are widened at

their distal ends an& ét tﬁe éntgriof the upper ones curve upwards.

The hinge of'phe right valvé consists of a large, triangular,

anteriof tooth; bearing 4 distinct ridges, -a small réunded ahterOf

median socket, ‘a crenulate median groove, and a triangular posterior
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tooth with weak’ridges. In dorsal view; a notch can be-seen in front
“_of the anterior tooth_which accommodates the 'outer tooth' of the
left valve. Tﬂe left valve_hés avcompiementafy arrangement wi?h the
éﬁrong, rounded»outef'toofh iﬁ front of the anterior sqcket., fhe
central musclé scars consist of a vertical row of 4 elongateroval
scars with a rounded frontal scar.

Sexual dimorphism is pronounced witﬁ mélesApeing longgrAthan
females. Juveniles consist of two basic typeé;Aone being smooth and ‘
Vthe'other strongly reticulate. Both forms have ; weak,'shoft.dorsgl"
riﬁ and aﬂlongitﬁdinal; ventral swelliﬁg but lack fﬂe middle rib.

'>Remarks:..This species has had a very_confusing history, partly o
because juvehile valves are ffequent1y found and'these differ from>
the adults, and alsﬁ from each other to a.certain'exteﬁt. Kaye (1964c)'
has shown that in the Albian the juveniles &ary‘from completely smooth
to reticulate with all intermediates being'foﬁnd; The reticﬁlate

forms are very similar to "Homocythere reticulata" but have a

stronger dorsal rib. In the Cenomanian the smooth and pitted

juveniles are very rare, whilst the form described as "H. reticulata"

is common and is always found in association with H. harrisiana adults.

_Early authors placed the adult forms in  previously described’
spécieé, with which they are not conspecific, and placed the juveniles

- in  several species and subspecies depending on their ornament.

'Cythere harrisiana' was in fact the name given by Jomes to juvenile

forms of-this species. The species has since been placed -in the

" genera Protocythere, by Triebel 1938, Veenia, by Kaye 1963 and

Mandocythere, by Griindel 1966. As described above Homocythere takes

precedence over Mandocythere and is thus defined on the basis of the

'outer tooth' in the hinge of the left valve.
Occurrence: This species is common throughout the Lower
Cenomanian of Southern England but is not'found above the mid-

Cenomanian non-sequence.



Homocythere ornata n.sp.

(Plate 16, figs.9-13)

Derivation of néme: 'Ornatus - Latip = ornate.
' Diagnosis: A»sbecies of.Homocythere witﬁ a weak reticulatién
on thé lateral surface. The sola bear numerous pits. The
i longitudinalrribé are nbtchedi _ |
" Holotype: A female left valve, OS 9675. Sample S23, 45m below
the‘base of the Plenus Marls, Lower Cenbmanian;—Southerham,.Sussex.'
. Paratypes: 9 valvesband carapaces, 0S 9676 to 0S 9684 from the

same horizon and locality.

Other material: 20 valves.

'Measurements:. - ‘ - Length " Height = Width

Holotype, female left valve,  0S 9675  0.800- 0.472  0.230
Pératype; female right valve, 0S 9676 0.780 0.418  0.230

Paratype, male carapace, 0S 9677 '0.880 0.440 0.440

' Déécrigtion: Valves heavily céicifiéd, sﬁﬁ:quadrate in outline.

The ventral margin is weakly concave at 2/5 length and is convex behind"

_Egis;: Eﬁé anteriér mafgin is ﬁrégélfvrounde& a;& isﬂéééengthened'
by an anterior rib whi¢h>bears 13 fprward projecting spines ana 7
léterally projecting nodés on each valve.

The hinge éar is small and rounded; behind it the dorsai margin
is straightAbut with an upturned portioq at the posterio;vin the left
valve. In the.right valve the aﬁterior‘and posterior cardinal angies
are well marked. There is a veryismall flattened posterior with a
Astraight ﬁpper‘margin in the left vaive and concave upper margin in
_ the right valve. 'The lower margin of the.posterior curQes roundrinto
the ventral margin. There are 4-5 thin séines on the lower margin of
the posterior but tﬁey are usually indistinct.

The dorsal rib is straight ;ith ém;hort;’incliﬁéd:antérior pbréion.

1t has 6 notches along its length. This rib runs parallei to the
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dorsallmargin and~obscﬁres‘it in lateral view.':Thg muscle node is
réther broad and is joined to the middle-rib which is also nét;hed, the
#otches becéme"morg distinct towards the posterior where they divide
theArib into a geries of nddes; The Qést.posﬁerior node appears to be
.a pofe-cone And a furthgr pore cone. is foﬁnd just below ana behind
"Vthe end of the rib. The ventral rib appéars as an elongate tum{dity-
which obscures the ventral-margin in lateral view. Posteriorly it
eﬁds.iﬁ two nodes. The ventral surface bf each vélve bearsifﬁfeef
longitndinalnriblets.

The surface of the valves, except for the éﬁall posterior area
which is smooéh, is covered by a series of.pits. On the‘intercqstai
énd anterior areas and also on the ventral rib there is a weak
reticulation and the pits here aré groﬁped into fhe'sola. On the .
dorsal and_middle‘fibs aﬁd on the muscle node the pits are>not grouped
and are more widely spaced.

The greatest width lies at half length across the muscle node,
but the carapace is equally as wide at 2/3 length acrosé the ventral
rib. Sexual Aimorphism is marked, with‘ﬁéles being lésé-highvéﬁa mpré

~eiongate, the greatest width in males lies acfoss'thé ventral.rib'at
2/3 léngth.

The hinge is paramphidont. The right valve has.crenulate
ante;ior and poéterior teethiseparated by a weakly crenulate groove, the
anterior of which is a small smooth socket. The left valve is

.compleﬁentar§. A smaliAroundgd 'tooth' anterior to the anterior
socket in the left valve overlaps therightvalve externally in
xdorsal view. |

Inner margin and line of concrescence coincide. Marginal pore
canals are widely spaced and éxpand distally. There are aBout 15
antériorly_énd\6 posteriorly.

Details of the muscle scars could not be seen.
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Remarks: H. ornata differs from other spécies of the genus in
having a weakly reticulate ornament; It also differs from

H. harrisiana Jones, in having notched longitudinal ribs.

H. Sp. A. n.sp. has a pitted surface but it has a different sﬁape

- and ridge like longitudinal ribs.

Occurrence: This species has been found in only one samplé from

the top of the Lower Cenomanian at Southerham, Sussex.

Homocythere sé. A,
(Plate.16,figs.6-8)'
Diagnosis: A species ovaomoczthere with :idge-liké longitﬁdinal
ribs, the véntralvone lying some distance ébove the ventral.margin.'

The surface is pitted.

Material: 7 valves'

Measurements (mm) Length Héigﬁt Width
Left valve, N 0S 9685 0.780  0.429 0.209
Right valve, 0S 9687  0.736  0.363. - 0.200

Description: Valves sub-quadrate in outline. Ventral margin
straight, antérior margin symmefricallyrérched, marked by an anterior
rib which deflates at % height. On the anterior rib there are two rows.
of spines, one row of 10 spines prbject anteriorly from the margin
which lies in front of the anterior rib in the left Qalve. The
other row of 6 spines lies on the aﬁterior rib and.projects iaterally.r
The hinge ear in the left valve is low and rounaed with a gently
inclinedbposterior mafgin. 'The dorsal margin is straight and incliﬁed

down towards the posterior. The posterior is small, triangular and

. laterally compressed, its upper margin is weakly concave and its

lower margin is gently convex. There are at least 3 spines on the
lower margin of the posterior but these are usually broken.

The longitudinal ribs are ridge-like with scalloped sides. -
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The dorsal rib comnects with the upper termination of the. anterior

rib by a weakly inflated area running under the hinge ear. This

rib is contorted into a series of 'V' shaped folds along its léngth.,

The muscle node is Iow and broad, and connected to the middle rib

which is thin. and ridge-like. This rib has about 6 raised points

“on its outermost edge bétween which the rib thins somewhat. The.

posterior end of the dorsal rib turns vertically down and-its lower end
almost joins~the.pqste;ior end of the middle rib. The ventral fib is
agéin ridge-like and runs along the laterai sﬁrface abo?e the

ventrai edge. It is also folded and dividesAinto a series of 5 low
spines ﬁowa?ds the poste?ior. . Three other low nodes may also be seen
above énd parallel'to the posterior end of this rib. In ventral view
the anﬁeriorArib is’seen to continue as a ridge along the ventrai
maigin. Outward to this is a further parallel ridge seen in lateral
view as a step down from the ventral rib, and 6bscuring the ventral
margin. | |

" The lateral surface apart from the posterior area is covered by

a series of pits. These pits are not grouped but are evenly

distributed.

" The hinge'is ﬁaramphidont. In the right valve the anterior tooth
is weakly crenulate? the antero-median socket is rathér shallow énd
the median groove is crenulate. The posterior tooth is crenulate.
The left va1§e is complementary but has a knob-like projection anterior
'fo the anterior socket which overlaps the right.valve externélly.

The mafginal zone is fairly broad, the inner margin and line

of concrescence coincide. ﬁafginélpore canals are very thin at the
anﬁerior end, where there are .at.least 18. POéfefiorly they are _more
distinct, there are 6 in number and they are expanded distally.

The central muscle scars are indistinct.
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.Remarks: Since only 77a6u1t speciméns of this species haye been
found it is not erected as a.species at the present time.
H. sp. A. differs from'other spgéieg of the genus by having_ridge-
llikg ribs and not low inflated ribs. Its mﬁscie node is also distinpf
from its middle rib. H. ormata n. sp. has a similarly pitted surface
1‘but also shows a weak reticulation on the lateral surface and has low
inflated ribs.

Occurrence: This species has only beén found invsamples frém
juét above the mid-Cenomanian non-sequence from Barrington,

Cambridgeshire.

. Genus VEENIA,Butler and Jones, 1957

Type species: Cythere1s ozanana Israelsky, 1929

 Veenia cf V. ballonensis Damotte and Grosdldler, 1963
) (Plate 15, figs.7-9)
1963 Veenia ballonensis Damotte and Grosdidier: 60, pl.3, figs.l0a-h.

1971 Veenia cf. ballonensis Damotte and Grosdidier; Keen and Siddiqui:

66, pl.2, figs. 3, 12.

Diagnosis: A species of Veenia with very low median and ventral
iongitudinal ribs and a more pronounced dorsal rib. Valves smooth
. and rather smal. . . ..

.wti’Material: 83 valves and carapaces.

4'Measurements (xm) ' ~ Length  Height Width
' Carapace, 0S 9688  0.626  0.384  0.300
_ Right valve, .~ 0589689  0.615  0.341  0.150

Dgscription: Vent%al margin gentlyAcénvex,‘anterior margin semi-
circular without a marginal rib. In the left valve there is a rounded
hinge ear at 1/3 length. A low rounded eyé tubercle is present on
‘the hinge ear. Benedth the eye tubercle begins the dorsai rib, this
obsqures.the dorsal margin in lateral view. It is straight and

inclined down towards the posterior. Between the anterior of the
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dq¥sal rib and the hinge ear is a distinctive sulcus. The postgrior
ig'triangular, the posterior‘extrémity forming an acute éoint-;f
~1/3 heigﬁt. Thé ventrél margin of the poste;iof a;ea bears 4 short
Aspines, T?e‘ﬁentral rib is rounded and>divergeé from the_ventrél
margin towards the_postériof;onto the.lageral surfacé. It terminatés
‘in an indistinct node. D;ve;gingvfroﬁAthe;-anperidr end of this rib,
and running ventfal to it;'ié a‘furthér swelling ﬁhi;h in theAright
,valvé partly,obscurgs thé ventral margin. This_also,hgsva pbin;ed‘
férmiﬁation. A muscle node is not visible and the ﬁiddié rib isl
'véry léw and rounded and shorter than the other:lqﬁgitudinal ribs.

A Iﬁ'dorsal view the carapacé is fusiform, the‘greéfesp breadth
-lies just béhind mid-length.~'The‘left:valve'can $e sgén overlapping:
the.right at the antgrior and posterior cardinai-angles.

| The hinge in the right valve consists of a high anterior tooth
with a deep postjacent socket, tﬁe medién groove appears ;o,se'smooth
~and the postefio? toéth.is large{wifh very weék crenulatibns. The"
" inner iamella is of ﬁoderate-width; thebline 6f concrescence and
inner margin coincide. There are 30.f 40:marginél pofe canals
anferiorly gréuped.in 2's or 3's and 10.- 15 at the posterior end

_Remarks: These forms appear to be identical tovx. cf. V.

ballonensis as described by Keen and Siddiqui from the Carr's Glen

Shell Bed, Belfast. These two forms differ from V. ballonensis from

- — e

the Middle Cenomanian of the Paris Basin in being smaller and

lacking the two distinctive spines at the posterior end.

* Occurrence: Middle Cenomanian. .

— - P B D R Rt R alnt

_Veeniavinferangulata .Donze, 1972
(Plate 15, figs.1-6)"

1972 Veenia inferangulata Donze: In Donze and Porthault 1972,

368, pl.2, figs. 3-9
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Diagnosis:: A species Veenia with rounded longitudinal ribs and
- -the posterior éxtremity at'1/5 height.

Material: 441 valves and. carapaces.

" Measurements (mm) 77 Length Height Width
' Female carapace, =~ 0S 9690  0.681  0.407  0.330
 Female right valve, . 059691  0.626 0.330  0.165

__>ua1e left valve " 059692  0.770  0.410 = 0.176
1 e Deécfiption:» Cafaéacé sub-rectangular, tapéring slightly’~‘
poétefiorly. Ventral maréin straight with a weak concavity neér_the
‘antériﬁr. ‘Agterior margiﬁ boﬁndedAby.a semi‘circu1ar fiE bearing
two rows'of short stout spines,-ope_ée; directed anteriorly and the
oﬁher ;et laterally. The uppér éXtrgmity of this ripAformsvthg.
rounded hinge ear.in tﬁe left valve. Tﬁe dorsal margin is st;aighf
and éonverges slightly with the Ventfai ﬁargin posteriorly. Thevl
éoste;ibr,is triangular, the postefior éxtremity forming an obtuse
rouhéed‘point just bélow 1/5 height. - The lowerﬂmargiﬁ’of the
_posterior afe; is éonvex and béars 3 f'hiindis£inct‘b1pnt spiﬁes.
The latéraIISurface>haé three fouhded,longitudinal ribs which beaf
tﬁbercles. The dorsal rib begins below the eye:tubercle and runs.
sligﬁtlyAupward';hus'obséuring tﬂe»dorsal mafginbposfetioriy.Y;Ihé_
most prominent tubercle on ;ﬁis rib rises above the dorsél margin.ét”
_% length.. The sub-central tubercle i% iow and rounded and not joined
'tq the median rib. This rib is very‘;ounded'and rather short. The
ventral rib is very roﬁnded and begins just above the ventrai extremity
.of the anterior rib. The eye tubercle is not prominent but there is a
v ghort rib Beneatﬂ it. ihAdorsal view the 1eft valvé'projects over the
tight valveAjustiin front of the the fubercie. The surfacé of the
Vvalyes_bears aséries.of pore cones = the most obvious'being'tﬁe oﬁé
at ﬁid-length on thg dorsal fib, and a row of 3 from the.pogtérior

cardinal angle to the end of the middle rib. Others occur along
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and at theAends of the 10ngi£udiﬁ;1 fibsli'id ventraI;QieQNtﬁé §a1§es
bear 3 ;.4 indistinct longitudiﬂai ridgés which'convéfge slightly_.
~ towards ﬁhe ahteriér.
'fhe hinge of thé righﬁAVaIQe consists of an antéfidr'tboth
which;appears to be hiéh‘ana smooth in most specimens. However
. certain other speciméns ého& the énter;or:téoth t§ be variébly-.
crenulaté, and in at leasﬁ one ﬁpeﬁimen there afe 5 strong ridges
on it. ABehind the apterior tooth is a rounded soékgt and a smooth
posterévmedian'grobve. ’Tﬁe pqsterio; tooth is iarge and-indisﬁinctly'
crenilate. The léft valve has a complementafy érrangement{ The inner
lamelia‘is moderately bfoad, without vestibu1e$, 'Margingi pore canals
are numerous, there are éboﬁt;BO'-iQO at the anteriof end and 15 --20
at ﬁhe posteriorf Details bf ‘the mﬁscle scars could not be seen.
| ngual dimorphiSm'is well marked with malesibéing longer tﬁén
females.A |
Remarks:. Thisiépecies was first recordedlby'Donze (1972) from
'S.E. France." Speciﬁeng from this area are almost identical to those
from the British,Cenom;nian except that the posterior e#tremity is
' oftgn.more roqnde§ ig the British speéimens.  A few of:the-British '
speciﬁens also show a variaBle‘amount ofAcrénulation_Qﬁ fheAantefiof-
tooth in the righé-valve;

Occurrence: Middle Cenomanian.

Veenia pseudostriata n. sp. -

(Plate 14, figs.10-12; Plate 15, figs.10,11)

Derivation of name: The species resembles Protocythere lineata

striata in appearance.

pars 1849 Cythere (Cythereis) triplicata (Roemer); Jones: 18, pl.3,

; figs. 9¢c, c', d, d' (?figs.%a,b,e,f.)
&S
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- pars

pars

A189O Cythereis triplicata (Roemér); Jones and Hinde: 19, pl.l;

. | ' figs. 57,58,60 (2figs. 56,59,61)

1964c Protocythere lineata (Chapman and Sherborn).Kaye: 58, pl.5,
figs.4,6 (non figs.1-3,5,7,8 =

P. lineata striata).

Diagnosis: A species of Veenia with longitudinal riblets on

the wentral rib and a shorf middle rib. Marginal pore canals very

~ numerous, particularly at the posterior. _ . -

‘Holotype: A male left valve, OS 9695. Sample PBHI 22m. = 1l4m

above the base of the Cenomanian, Lower C: nomanian, Pitstone, Herts.
"Parafypes: 3 valves 0S-9696 to 0S 9698 from the same hqrizon‘

and idcality. 4 valves and 2 carapaces 0S 9699 to OS 9704 from sample

S 23, Lower Cenomanian, Séutherham, Sussex.

" ‘Other ‘Material: 20 valves and carapaces.

‘‘Médsuremerits (mm) . "~ Length Heéight = Width

Holotype, male left valve ' 0S 9695  0.900  0.507 - 0.236

Paratype, female left valve, - 0§ 9697 - 0.857 0.527 O.ZBQ

Paratype, female right valve, 0S 9696  0.791 - 0.440  0.242
Description: Valves heavily calcified, sub-triangular,
tépering towards the posterior. The ventral margin is gently

convex, curving up posteriorly almost to the dorsal margin. It is

“obscured in. the middle region by the tumid ventral rib, in‘the right

valve there-is a weak concavity at 1/3 length. The anterior margin
is obliquely rounded in the left valve, semi-circular in the right

valve. The hinge ear in the left valve is sub-triangular and bears a

distinct swelling which from the interior is seen as the anterior

socket of the hinge. The dorsal margin behind the hinge ear is long

and straight in both valves bu;iis obscured for most of its length

"by the dorsal rib. The posterior cardinal angle is well marked.

The postero-dorsal margin of the posterior is short being straight in
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the left';ai;e Sut concave in ﬁﬁe right va{ve. iﬁe surface bears three
longitudinal riSs, the dorsal one beginning behind the hinge ear is
weakly archéd at>it$ apterior end. It ébscures tﬁe_dqrsal margin :
_:aloﬁg'iCS'entire leﬁgth except at the extreme posterior in the left
~-§aIVe, The mﬁséle node . forms a broad exteﬁsion of the middle ?ib. The
middle-rib is short, ending in front Qf theiterminations of the other
two ribs; The'ventral rib is convex and bears‘on its ventral surface
4 - 5 longitudinal riblets} The surface of the’valQes‘is smooth.
The gréatest width lies at half length across the ventrai fib}
‘Males ;re longer than females. |
, Thé hinge is hemiamphidoﬁt. In the right valve the anterior
tooth is large and<§mooth,'it is followed by a broad shallow.socket'
" and then a crenulate median groovef The pésteriﬁr tooth-is bréad
gnd has a weak notch. The 1eft.va1ve ha§ a complementaiy_afrangement
but just in front of the anterior socket is ;.knob-like extension
which can be seen overlapping fhe dorsal edge of the rightvva1V¢ in
dorsal view of a c;rapace.
The ﬁarginal zone i; broéd, the inner margin and line of
»concréscence coincide thfoughout. The marginal zone is crossed by
numerous marginal pore canals - 15 - 20 anteridrly and about 20
closely grouped at thé posterior. A few of the anterior maréinal
pore canals are false.
The central muscle scars consiét of a vertical row of 4 oval
scars with the éecond one down being more elongate. Anteriofly.td

these is an oblique undivided scar.

Remarks: V. pseudostriata closely resembles Protocythere .

lineata striata Grundel in external appearance, but -internally

V. pseudoétriata_can be distinguished by its amphidont hinge, and by the
arrangement of the marginal pore -canals which are lacking in the upper

part of the anterior margin and fewer in number at the posterior margin
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in P. lineata striata. The right valves of V. pseudostriata are more
tapered posteriorly and the middle rib is much shorter.

" . V. pseudostriata differs from V. ballonensis Damotte and

-Grosdidier'by its much larger size, stronger longitudinal ribs and

the riblets on its ventral rib.

Kaye (1964c) described, and erected, a lectotype for

Protocythere lineata Chapman and Sherborn. On examination of his
material, however, two of his specimens (figured Kaye pI.S, figs.4,6)

can be seen to havé“strongly amphidont hinges and these belong in

Veenia pseudostriata. According to Kaye these specimens were also

figured by Jones (1849) and Jones and Hinde (1890) and indeedvthg

" amphidont nature of the hinges can be seen in Jones' figures. The -

other figures produced by Kaye are of true P..lineata specimens.
‘Occurrence: This species is rare and appears to be restricted

to the Lower Cenomanian.

Family BRACHYCYTHERIDAE Puri, 1954.

Cenus BRACHYCYTHERE Alexander, 1933

Type species: Cythere sphenoides Reuss, 1854

Brachycythere cf. B.. laticristata (Bosquet)

(Plate 17, figs.1-3,5)

1854 Cythere laticristata Bosquet: 118, pl.7, figs. 1lla-d.

1964c Brachycythere laticristata (Bosquet); Kaye: 50, pl.2,figs.1-4,6.

Diagnosis: A species of Brachycythere with a weak ventro-

lateral ala and in dorsal view with the sides parallel just posterior

to mid-length. Anterior margin with different spines in each valve.

»

" ‘Material: 68 valves

" ‘Measureémerits (mm) S : Length  Height Width
Left wvalve, | 0S 9705  0.945  0.516  0.319
Right valve, - 08.9706 0.945  0.500  0.320
Carapacé, 3 0S 9707  0.934  0.521 0.600
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beécriétion;' Valves heaviiy éalcified; dorsai anavvenfrai
’ margins_&eakly convergent_posteriorly;Dorsal margiﬁ of the leit valve
with a weak, ;oundedvhinge ear and a strengthened posterior, which
projécts up slightly;‘ Iﬁ the'right’vaiQé the dorsal margin 1s
straighﬁ. Eye1tpberc1e-prominent. Posterior pointed with a straight
~Aupper mérgin and convex lower margin, this 1ower margin bears 4 small
'séines. Ventral marginvstraight but- obscured by the venfro-lateral
‘épine in 1atéra1 view.  Antérfor margin broadly fouﬁded; in the left
valve there are at 1égst 12 small spines around the anterio: margin,
whilst in the right valve there are only about 6 slightly 1arggf »
‘spines. The valves are strongly inflated with‘the-inflation_
increasing tpwar&s»the ventro-lateral ala. This ala takes the férm
of an excavate carina of narrow width. At the end offtﬁe ala is a
small obliqueiy backward.directed spine. Along the posterior margin
of the ala above.the,terminai spine are three more blunt‘sﬁines.
In ventral view the ventral surface‘of each ala bears three very weak:
longitudinal ridges, the outer two become more raised at their A
posterior ends where they also turn inwards. In dorsal view the
sides éf the valves diverée-from the anterior,‘then at % length they

" become parallel up to the end of the ventro-lateral ala. The

posterior end is laterally compressed.

' The hinge ip_the right valve consists of a large anterior tooth

with weak crenulations on its lower surface, a deep antero-median
socket with a.smodth'meéiaﬁ groove and a triangular crenulate posterior
tooth. Above the median groove is-a weak bar. In the left valve there
is a large anterior socket,-knob-like antero-median tooth, smooth

median bar’ and elongate posterior socket. Above the median bar is

a very -narrow shelf. In front of the anterior hinge element in each

valve is a deep eye orifice.
The marginal zone is moderately wide without vestibules.
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Other 1nternal deta1ls could not be seen._~

Remarks: These spec1mens are very s1mllar to Brachzczthere

laticristata (Bosquet)ras 1nterpreted by'Kaye.(1964c)._In Kaye's

“specimens the left valves have a convex dorsal margin and in dorsail

- view the sides of the valves diverge up to the tip of the ventro-..

-*lateral ala. In the Cenomanian specimens;theldorSal margin of the -

" left valve is not so arched and the sides of the valves in dorsal-"t

‘viewrare-parellel_behind'mid-lengthL"Ail 6tﬁerAfeatures3 hoﬁever;fﬁ

are identical.

Occurrence: Th1s spec1es is often qu1te common in Beds 1 - 3

of the Plenus Marls but it can sometlmes also be found in the beds '

o Just'beneath the Plenus Marls.

R ' -Genus'PTERYGOCYTHEREIS Blake,j1933 L

Subgenus (PTERYGOCYTHEREIS) Blake, 1933

Type spec1es.- Cythere1s jonesii Balrd 1850.;

Pterygocytherels (Pterygocytherels) phylloptera L

Ehzllogtera Bosquet, 1854 .

1854 Cythere phylloptera Bosquet 116, p1 7 flgs. IOa-d

Pterygoeytherels (Pterygocytherels) phzlloptera '

reducta n. ssp.

(Plate 17, flgs 13- 16)

"~ Derivation of name: Reducta - referrlng to the reduced spineé

‘on the ventro-lateral ala.

Diagnosis: A sub- species of Pterygocytherels (P.) phylloptera o

w1th a weak anterior marg1na1 r1b and no sp1nes along the crest of

e - SO [P

the ventro lateral ala.'”' )

: Holotype; A'carapace,'OS'9708.~ Sample PBH1 36 from the
‘Glauconitic Marl, LoWerfCenomanian, Pitstdne,AHerté;

Hypotypes: 2 valves 0S 9709 and OS-97ié'from sample Bat 10,
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VMiddle Cenomanian, Barrington, Cambs. 2 valves 08 9710 and 0§ 9711

- from sample PBH3 18m., Middle Cénoﬁanian, Pitstone, Herts. .

IHOtbér Material: 8 ﬁal&és

Measurements (mm). L '4-,;vLeng£H. ﬁeighc - width .
Holotype, carapace =~ .~ ©0S 9708 ~ 0.725 ~ 0.407  0.600
' . Paratype, right valve - . '0S 9709 - 0.600  0.319 - 0.275

and ventfal marging straighf and converging.toﬁards the-bosterior.i
The pqétefiqr car&inél anglé'is weilvdevélopéd. The ?oéterQ'ddrgal;
margin is'weaklyﬂconcavethilstffhe pbstgro—veﬂtrél margin is conQéx-
':and béars.4*long:spihesiwﬁich Qte offén broken. The ahteriorjmargin-
isrbroadly rdunded and is sfte;g;ﬁenédAby,a.weak.maréinalv;ib'which';
_ bears:§ thin’ridge:fromlthe top t§ 2/3 height. :Ihig ridge is‘j
directed forwafdsvand'éiightly outwards. ﬁenegthV2[3-height'thé
ridge is &ivided.tb'fdtmrblade—like spiﬁes‘whichrére'usually broken.

- Behind this ridge-on'the'dbrsalledge'in ;hé'lef; valves  is a further

row of 6 - 7 spines, these are more stout and are directed anteriorly.

The eye tubercle is.wéli deVelopgd in both valves, but in the left

valve there is a'dofsally-direéted,“blade-like spine just above and

. behind the éye'tubéfc1e. »Al;o:in the léf; valve only theré is a

- similar, dofsally dirécted spine ovér-thé posterior cardinal angle.
Invboth §alves'a stéut dorséily'directed'ﬁut.ﬁooked Backﬁaf& spine -
is develbpéd mid-way betweén the other two dorsal spiﬁes.’ The

ventro-lateral ala is well developed, in dorsal.view it is triangular

with its pdétérior margin perpendicular.to'the length bfvthe carapace.

Its ieading edge igithin and blade-like, and mid-way along its posterior

margin is a short'blade-liké process.

- The hinge of the right valve consists of 5'long anterior knobf
like tobtﬁ with a postjgceﬁt rounded socket. ‘The median groove is
sﬁooth and the posﬁefior tooth is very weékly crenulate. The left

© valve is complementary. |

- The inner lamella is moderately broad and without vestibules.

Descrigtiohf Valves comparatively small for the génus.'-Dorsalﬁ
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‘Marginal pore canals are numerous, there are at least twenty at

- the aﬁterio: and ten a;,the‘ﬁosterior, some of them are grouped as

' péirs}‘ Normal poresvére rather widely spaced..'Deﬁails>of;the.muscle )

"scars could not be Seen. o

RemarRS' ThlS sub-spec1es differs from P (P ) phylloptera

" phylloptera (Bosquet), from the Senonlan of leburg, by hav1ng a
poorly developed anterlor marglngl-rlb and lacking the splnes o
along the anterior cfest of the ventro-lateral ala.

vOccurrence: Lower, Middle and Upper Ceﬁomanian,;but.very_raie.

Subgenus (PTERYGOCYTHERE) Bill, 1954,'

'Type species: Cygridiha alata Bosquet, 1847,

Pterygocytherels (Pterygocythere) d1m1nuta n. sp.

(Plate 17, f1gs.9-12)

" Derivation of name: Diminuta - referring to the relatively
small size of this species.

‘Diagnosis: A species of the génus Pterygocythereis with

the right valve overlapping the left in the mid-doréal’tegion;
Valve;_rathér sméll; _ _
o Holotﬁe: _ A carapace, 0S 9713. Sample BN 6, 181in.‘,tv>e,lo~v;vvvtl‘1e‘f‘—
Sése of thé Plenus Marls, Uppgr Ceﬁomanian,>chklan&vNewton, ﬁOrsét;
‘Paratypes: 5 valves 0S 9714 to OS 9719.ffom the same hpfiéon

iand‘locality.

Other Material: 67 valves =

.ﬁe‘asur‘ements (mm) L | » I.».envgth” Height .‘ W.idth\
Holotype, carapace, 089713 0.700 0.374 0.626
Parafype, left valve, o 05‘9}15  0.681 0.385 _. 0‘330
Paratype rlght valve, | v | 0S 9714 0 670 0 373 O 319

Descrlptlon Carapace rather small valves sub trlangular
Dorsal margin of the r1ght valve convex, in the left valve there is

a rounded hlnge ear w1th a stra1ght margin behlnd whlch rises sllghtly
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postéfiofly. " .. Postero-dorsal margin weakly concaVé, postero-

ventral ﬁargin convex and strengthened by a weak rib which bears

o

five spines. The posterior extremity lies juét.beneatﬁ_the_do;sal

‘margin; ‘The ventral margin is straight. 'The anterior margin is

broadly rpuﬁded and étrengthened_by_a rib whi;h 5é§;ﬁé§ more
‘Apfonbunce&.vgﬁtraliy-énd bears,fivé sﬁinés. In the iéft valve -

tﬁere is é row of 14 spines-around‘thglanterior margin; these.are

6fteh broken. At>the fop‘of tﬁe*anﬁerior mafginai rib is-a:smalli

eye tubercle. The vgﬁtro-laterél ala is long and pointed. Oﬁ thét
posferior ﬁafgin of each ala are two thin ridges. Anteriofly the

f;rgét of the ala'joinéAthg anterior marginal rib. The ;ight_vélve"
_6verlaps tﬁe 1eft.along>the mid&leﬁof'the dorsal margin”ﬁhiisf'ﬁhe léft_:
‘Vvalve overlaps the‘riéhtréntero-vaﬁd postéra-dorsally{v | |
, ':Thé hinge of the rigbt valve consisfs df-éﬁ Aﬁteinr,'smooth,
~ knob-like tooth. Thiéitooth has a low,banteridr extensioﬁ. Behind
'theuapterior toéth is a deep rounded socket and ruﬁning back from
~ this is a éhallow, sﬁobth groovg whi¢ﬁ_}§_qpen beneath. fhé posteriér
tooth is sqﬁariSh and weakly crénﬁlate.- Above. the median eiemen;s
»iq_the right valve is a thin bafvand éﬁove tﬁi#vis a'distinct grdqu.

In thé left valve thére is a deep aptéiiof socket’; high, rounded ~
antero-median tooth and aAsméofh mgdiap bar. . The ppsteri&r‘socket is‘j
deep and open beneath. Abdve the‘median.bar ista narfowvmarginal

shelf. Iﬁ»fronf of the anterior element im each vaive is theveye:‘
otificé. '

The inne; 1ame11a.is rathef narrow, without>v§stibu1es.

- Marginal pore canals are numerous, atvfhe antefiof end there are ébbut.
17, some of the upper ones are wavy and a few are widened distaliy.
Thére.are also two gfoﬁpsvof fhree ét the lowér end. At the postefior end
there are about 16 marginal pore canals grouped in two's. Other

internal details could not be seen.
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Remarks. The shape and hlnge of this spec1es suggest - that it

;belongs in the'subgenus Pterygocythereis (Pterygoezthere) 'but it doesﬁ

belong to"a group of spec1es whlch have the accommodat1on groove in

| 'the rlght valve 1nstead ‘of the left. H111 (19)4) erected the genus

Diogmopteron - for forms such as these, but it 1s now generally

.‘accepted'(Van Morkhoven 1962, Hartmann and Purl 1974)-that thls

character 1s not suff1c1ent to warrant generlc or sub- gener1c status. -

P. (P ) dlmlnuta ‘is very similar in external appearance to o

‘;Pteryggcythereis (Diogmopteron)'sp. Donze‘(1972),vfrom'thepUpper

-y .

Cenomanian of S.France, but the two cannot be comparéd»further because

the internalrdetails'of'Donzésvspecies are notlknown. P.(Pterygocythere)

robusta is_similar,jn general-shape:but is larger with the :left valve E
overlapping the right along-the-mid-dorsai'margin, It also has a dorsal:rib.f

- Occurrence: fUpper'Cenomanian but usually rare..

Pterygocithereis (Pterygocythere) cf. P.(P.) robusta
-(Jones and- Hinde)
(Plate 17, figs. 4, 6-8)

1890 Cytheropteron alatum robustum Jones and Hinde: 36, pl 2 f1gs 24 27

' D1agn081s: A spec1es of Pterygocytherels wlth a short dorsal

rib in the left valve. WIdth of carapace across-alae. equal to 1ts length

" ‘Material: 219 valves -

| Measuréments (mm) ' | N Length:' Height Width
Left valve; ‘ o 05 9720. 0.847 | 'b.soo ’0,4467

Right valve,’ | os 9721 », 0.800  0.407  0.450

‘ Carapace, o ' 0s 9722 0.912  .0.527 0}978

Description: Valves sub-quadrate to weakly tapering posteriorly.

Dorsal margin weaklybconvex in the left valve, straight in.the right

- valve. Posterior margin well rounded in the left valve, with a concave

postero-dorsal nargin‘in the right valve. The lower half of the
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pbéterior margin bears aﬁoUt,stéines which are usuaiiy groken. The
ventraliﬁargin-is stréight, bu; bbScure& in lateral §iew b& ;he,Ventré*.
lateral alaﬂ AThe'anterio; margin-is~broad1y-rqunded and is-
st?éngthengd byAa riﬁ, which'bears'éf iéas; 6.s§ines. This rib
continues té the.sméli éye gubercle and in the left va1§é it
,_continues.just.beyond‘this as‘%; inéis£iﬁ;£A;iAée: .Avs£é¥;
étraighﬁAdOrsal rib occurs just below.tﬁe dorséi margin, in the right
“valve ;his fib ié.indistin;t or may be ﬁissing."The-venﬁro-latefali
ala.is long aﬁd sharply pointed. IIn défsal view‘it»iéAtfiangulaf _;
with;its_tip bent backwé%dé. At half;length along its posterior-
margin is a sharp thin rib. The crest of the ala cdntinues:from
Vtheraﬁte:ior rib, it is joiped'to the_&alyé ﬁall'by_stfong struts

with thinly calcified areas in between.

The hinée'of the right valve gonsists of a'stféhg conicall

an;ériornfodth with a rouﬁdéd.éntero-median sockeﬁ behind which is a
sﬁoofﬁ mediaﬁ}groove._ The-éoéterior tooth ié elongate and‘crenulate;“
In the left valve there ié a deep anterior séékét, knob-liké-aﬁterOf
median tooth, sﬁooth hinge bar-and’crenulate‘posteridr socket .
Aﬁove the médian elements in the left ?élve is a well aeVelofed
accommodation groove. In‘front of theianterior'hinge eleméﬁt;in each
'Qalve is a deepAgye orifice.'

The inner iamella is modefately wi&é Qithput ve§tibu1és.

Thgré are atbleast 15 rather narrow,-straight marginal'pore,cahals

at the antérior.' At the posterior theréAare at leasf 10 marginai pore.

cénélé, some of these are grouped as twos. |
-'Musélelséars indistinct, but theie.appears té_be 4 elongate

scars with a more distinct anterior 'V' shaped scar.

" Remarks: Thése forms are very similar to P. (Pterygocythere)

robusta Jones and Hinde; but as interpreted. by Kaye (1964c), Jones and

Hinde's forms lack the accommpdation groove in the left valve. It
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.seemsAlikgly, as Kaye has suggésted, that Jones and Hinde included
a group of closely related species under this name. Therefore; until f

a lectotype is erected no further progress can be made with this
species.

The presence of the accommodation groove and crenulate

posterior tooth in the right valve suggest that this specieé

‘belongs in the sub-genus Pterygocythereis (Pterygocythere). .
Occurrence: -deer,'Middle and Upper Cenomanian, but

usﬁally rare.

Family TRACHYLEBERIDIDAE Sylvester-Bradley, 1948 |
Recent afteﬁpts have beén'ma&e'byjc;ﬁndel (1973, 19743):to
sﬁb-divide some of the genera‘in the Trachyleberididae an& in .
o pafticular the geﬁus Cztherei;. >Dam0tté-(1977)'has:criticiéédAﬁhe

: sétting up of some of these new genera and has conéluded that'

F;Veeniaqythereis and Parvacythereis shquld.be_fetained,

Cornicythereis should be demoted to become a sub-genus of Cythereis,

Rehacythereis may not be recognisable‘even at,sﬁbgénericnlevel and

Chapmanicythereis is invalid and should not be used. As Damotte has

pointed out the genus Rehacythereis shows few differences from
‘Cythereis and its usage appears to give an artificial'division of
this group of species. It is therefore not‘used here. ‘TheAgenus

Cornicythereis however appears to cover a natural grouping of

species and it can be clearly distinguished from other genefa by

having a smooth surface and undivided, inflated longitudinal ribs..

Cornicythereis is therefore retained as a genus in this work. The

" division between Platycythereis and éhapmanicythereis is so slight

that no true separation is possible and so Chapmanicytheréis is not

used here.
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Type

‘pars 1849

‘pars 1890

1898

2 1940

1963

_Genus CORNICYTHEREIS Griindel, 1973

spec{esi Cythereis cornueli Deroo, 1956

Cornicythereis larivourensis

~ * (Damotte. and Gfosdidier):l

B (PlatngZ, figs.vZ-S)'

Cythereis quadrilatera (ﬁbemer){_ﬁones: 18, pl.4, figs.loj,lﬁ
10j'l(n6n pl.3,figs.10a-f, él.ﬁ;figs.IOgji')

Cythereis quadrilatera (Roemer); Jones aﬁd’Hindé;'pl}l,

figs. 74, 75, (non figs. 69-73)

Cythéreis quadrilateré (Roemer); Chapman: 339

Cythereis bonnemai Triebel: 204, pl.7, figs. 67-70

Cythereis ? Iarivoufensis'Damotteland Grosdidier: 59, §1.3,

figs. 9a-i.

1971b Cythereis larivourensis Damotte and Guosdidier; Damotte: 65,

1976

pl.2, fig.12. -

Cythereis larivourensis Damotte and Grosdidier; Damotte: 143,

pl.1, fig. 1, pl.2, fig.l5.

Diagnosis: A species of Cornicythereis with the ventral rib -

lying above the ventral margin in lateral view. Muscle node eldngate

and joined to the middle rib:

‘Material: several thousand valves and carapaces.

Measurements  (mm) o ' Length Height Width
Female left valve, 059723 0.473  0.275  0.090
Female right valve, R 0S 9724  0.440 - 0.253  0.088

Male left valve,

0s 9725  0.511 = 0.275 . 0.090

, Deéérigtionf' Carapace small, quite heavily calcified. The

hinge ear in.the left valve is poorly developed, it is rounded. and

_extends back to % length. At its top the anterior marginmal rib

continues as an obliqué rib which bears the 'small eye tubercle and

‘eventually ends at the dorsal margin. This continuation of the
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'f-anteridr rib-i; also present. in the right valve and it forms a high

rqundgd,arcafjust behind~the eyentubercle on’the_dorsai margin;'-Thé’

' posterior area is small and triangular withAavmarginal rib. This rib

bears aiIaterélIy difectgd perfbraté spine on its upper and lower -

"margins and five small épines along its lower margin. The ventral

\

- margin is straight to weakly concave. The antefior'margin is broadly

rounded with a-stfong marginal ribAwhich bears 5 - 6 small Sbines 

'>afoﬂg its lateral edge'butvno ahteriorly-direcﬁed spines. 1In welit!
. preserved specimens there is a broad frill-like flange around the

-anterior margin. The dorsal rib begins beneath the eye tubeféle,*it_isir.

, raised and ridge-like'wiﬁh_its pbsterior half obscuring the dorsal }-

margin in lateral view. In a few specimens there is a short vertical

rib joining ‘the posterior ends of the dorsal'and_middlé ribs. . There

is a perforate spine beneath and behind the posterior end of the’

 dorsal rib. The muscle node is distinct, it is prolonged fpfward .

" by an'elongate‘swélling and_posteriorlj‘it is‘cbntinuOUS‘with the

middle rib.' Just beneath the middle rib,behiﬁd the‘musclevnQde.

is a very small perforate spine and there is another one just beneath
the end of the middle rib. The ventral rib is divided into two parts’

which both join the anterior rib.- the lower rib forms the Véntral

margin whilst the upper rib runs parallel as a.raised-ridgeAalong>'a"

ﬁ thevléteralisurface. In the right valve only the pqSterior partdof:..

the lower rib is presént.  On the'ventralﬂsurfaceﬁthéte is one weak

ridge on each valve *sagittal to the lower ventral rib. In dorsal

' view the sides of the valves are parallel with the greatest width

11§ing along thé-middie rib. The sufface of-thé'ﬁélvés is smooth.’

The‘hinge of the right val;e consists of a weakly cfeﬁulafe
antéfibr tooth,'deep rouﬁde& antefo-medién socket,_smopth median
groove #nd‘a triangular Qeakly crenulate posterior tooth.

Thé marginal zone is fairly broad without vestibules. There
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'are 20 - 25 thln, wavy to straight marg1na1 pore canals at the
nanterior and about 10 - 15 at the posterior some of which widen

- dista11y ) )

The central muscle scars consist of -a vertical TOW of 4 scars

'lnwith the second one down being more _elongate, and a shaped
’ antennal scar which has a longer posterior branch.

‘Remarks: Jones (1849) and ‘Jones and Hinde (1890) regarded

'this spec1es as a Juvenlle of Cythereis quadrilatera (Roemer);_and 1t

_was not unt11 1963 that Damotte,and Grosdidier erected it as a

. separate species. C.'lariVOurensis is very similar to_ C. bonnemai”

Tr1ebe1 1940, from the Albian of Germany, but C bonnemai is larger
and more elongate.p A '”,-A‘A'i ST
Occurrence. Lower and Mlddle Cenomanlan.-

Cornlcythereis sp. A.

7.(Plate 22,,figs. 7, 8)

Material: 10 valves

7 ' Measurements (um) o Length - Height = Width
‘Carapace, - - 0S9728  0.582 0.330  0.286
" Leftyalve, - . 059729 ° 0.550 0.300° 0.132

Deseription: Valves rather snali andFStronglj calcified.
The dorsal‘and ventral nargins are-straight and'eonverge towards the
» posterior. The hinge ear in theileft valve'is low_and,ronnded. -The
: anterior_margin'is broadly ronnded and has arlow marginal'rib nhich
'does not bear-Spines. 7anlow-eye tnhercleiiies at the top of this
,ribf Thenposterior is almost-rounded-with about 4 spines on the iower'
nargin. hThe dorsal rib begins vertically ahove the muscle node but
its anterior end ‘is indistinct. It becomes more distinct behind
.%'Iength.- The‘middledrib is low and-inflated with a weak notch
.betweenbit:and the broad, low muscle node. The ventral rib-is also-

inflated. It joins the anterior rib at the anterior end and lies

—- .-
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'emuscle node.

JOVUIE U A S — PR P —— e e s e -

above the ventral margln in lateral v1ew. The surface of valves

is smooth. In dorsal'view.the greatest.Width lies across the

oLk

Internal detalls cannot be seen.
Males are longer‘than“fema}es.n
"Remarks: The poor preservation and limited number of specimens =

of this species make a complete description impossible at the present =

time. Nevertheless the smooth surface and arrangement of the
- lingitudinal ribs suggest that the species .belongs in the genus

_Cornicythereis.

Thls spec1es differs from C larlvouren51s by be1ng more

1nf1ated (partlcularly antero laterally), and hav1ng a sllghtly |

7 larger hinge ear. Cornlcytherels gatyen51s (Damotte and" Grosdldler)

"ffrom’the Alblan of the?arls Bas1n'1s less ;nflated wlth anterior -

marginal spines and sharper ribs.

Occurrence: This species has been fdundain only one sample -

vfrom Just above the Glauconitic Marl from Culver C11ff I.0. W.

[ o S e e o ey e

Genus CURFSINA Deroo, 1966

. Type speciesg- Cythereis ﬁajor Van Veen, 1936.

Curfsina? derooi n. sp.

(Plate 21, figs.10-12; Plate 22, fig.l)

Derivation of name: In honour qf Dr. G."betoo for his-work.‘
on Cretaceous Ostracoda.

‘ Diagnosis: A species.fefefred to the genuseCurfsine with
reduced dorsel and middle»fibs. Valves reticeiaee'with 2 - 8 large
pustules‘in each:qusa. L | L

" Holotype: A left valve, 0S 9730. Sample BN12, Plenus Marls
Bed 1, Upper Cenomanlan Buckland Newton, Dorset. |

Paratvges* 9 valves and carapaces, OS 9731 to 0s 9739 from the
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same horizon and locality.

'Other Material: 298 valves an& carapécgé.

"Méasuremencs:@mn)” T -Length "Height - Width

Holotype, left valve, ~ 08 9730  0.527 _ 0.319 ~ 0.120.

Paratype, right valve, 0S 9731  0.500  0.275 = 0.120

Deécripfion: Valves small,«strongly.calcified’with a sub-
rectangular outline. Dorsal and ventral margins straight, comverging

slightly fdwards-the'postéribr. _Pbsterior:small énd~tfiangu1ar;fwith

_ 'a marginal rib which bears a small perforate spine on its upper

- margin bnd 4 spines along its lower margin. The anterior margin is

' broadly rounded with a marginalvfib; This rib has a ridge running

idown its lateral edge from near the eye ;uberc1e4t6 about %'heighti

" - beneath it is a row of about 3 small perforate spines. The anterior:

‘margin bears 5 - 6 fairl&vétéﬁf spineé.i Betﬁeén ﬁhe laﬁeral:;idgg
and the spines ;he>anteri§r rib bea?s é series ofvelongate pité;

The hinge ear isfvéry low and barely:riseg abévefthe dofsal margin.
It has’a~straighf upper margin. The éye tubercle is ;éther large‘ |
with a short‘verticél inflation bénéafh’if. .The dofsal:rib'is
reduced to_two émgil»perfératé séines‘behind thé eye tuSerClé which o
are followed b& a éhort rib whiéh'ends>in a 1argé'verfiéa1 block-
'like process. In front and just behind this-proce;s are perforaté

i épinés. The muscle node ié-large,vrounded and émnoth. It is‘
separated.from the .middle rib'whicﬁ forms a low elongate node, behind
yhich is:é perforate sping. The'yentral ¥ib joiné the éﬁferior riB.'
and becomes more pr;minent.posteriorly, in the left valve it

convefges with the ventral margin posteriorly but in the right valve

it is coincident with the ventral margin. In ventral view each valve

bears two irregular longitudinal ridges. The greatest width lies
across the muscle node.

The lateral surface of the valves apart from the muscle node

v
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is reticulate. The solqm'of each fossa bears from 2‘-78_1arge pustules .

which almost completely £fill the fossae. .

The hinge of the fight_valve consists of a iong, peg-like

. anterior tooth which may be weakly lobéd,'a'déep'roﬁnded antero-

median. socket, smooth median groove and an elongate, triangular,

‘weakly crenulate, posterior tooth. The left valve has a complementary

érrangemgpt.
| Tﬁe inner 1amglla isvmoderately.bfoad; witﬁoq; veétibﬁies.
Marginal pore cana}s”afe difficult to see"bﬁt-thefe_éré §t~1ea§t
15 a£ the anterior-end. Other internal detailé coﬁld~not.be:segn;
Remarks: Since the muscle scars and marginal pore.canals cénnot
clearly be seen in this specieg.its:generic éssig@ment ;emaihs '

uncertain. The detail of the ornament on the lateral surface is

.very similar to that in Curfsina ? decorata decorata Donze (1972) from

" . the Cenomanian of S. France. However this species is_ﬁuch'lafger'

and has a stronger dorsal rib and a mpre'pointéd posterior.

Curfsina subparva Pokorny (1967) from the Turonian of Bohemia °

also Hés a similar ornameh;_but in thisAspecies fhe antero;&orsal
margin in thé }eft Qal§e is.ﬁuch more rounded énd:the'dofsai rib
is~mofe strongly deVeléped.'

‘Occurrence: -Upéer,Cenbménian. Sometimes very common..'

Genus CYTHEREIS Jones, 1849

Type species: Cytherina ciliata Reuss, 1846

Cythereis barringtonensis n.:sp.

(Plate 20, figs. 4-7)

Derivation of name : Aftef the type locality‘pf 3arrington,
Cambridgéshire. ) |

Qiagﬁésis: A small elongate species of Cythereis with the
ﬁiddle_rib'reduced tc a éingle node. Muscle node forms a small but

distinct cone. . o ‘
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Holotype: A left valve, 6é>9740._>3amp1é Bar 10, 4.5m. above
the tbp'o£_the.Bufwé11 Rock,-Middie;C¢noﬁaﬁian, Barrinéton; Cambs..
| . Paratypes: 6'valvés; 0S 9741 to 05'9747 fromitﬁé same Hérizong
~and locality.-‘ | | - |

v

Other Material: 64 valves.

Measurements (mm) =~ = } . Length - Height ’ﬁidth:
Holotype, left valve, ~  0S 9740 ° 0.648  0.320  0.125
" Paratype, right valve, = 0S8 9741 - 0.615  0.308 . 0.130 -

’ADesc;iption:- Valves;elpngaté, sgbrtriéngular.with'a pointed -

" posterior end. - Dorsal margin.weakly concavg,:gonvergiﬁg strongly’

_with the gtréight‘ventralima?gin towérds-the-pbsterior. Thé.hingel

_ear-is poorly developed, it consists éf'a'sméll'triangﬁIAr anteriof,

: portion Qith a lower pbsterior ﬁortion at the front of ﬁhich is the
indistinct eye tuberqle. Theipoéfé%ior.is‘drawn'out andbpointéd;‘its.
upper m#rgin is weakly concave and bears a pore'cone, its lower maréin
ié straigﬁt wiﬁh a weak marginal rib whiéh Eears-s small spiﬁeg.

F-Iﬁ the left valvevthe_postero-dorsél angle is soﬁeﬁhét thickened.

: Tﬁe.énterior margin‘is broad1y rounded and strengfhened by a rib;-'i

This rib bears a strong ridge on its lateral surface which coﬁtindes

‘to the . eye -tubercle at the top and just beyond up_to the dorsal margin |

in both valves. in the front margin of the aﬁterior rib at the top is
Va.short ri@ge.which divide; beléw to fofmba row of about 12 spines;
&ﬂgifally tpAthis row is a further row of»numerous yéry small nodes.
The dorsal rib begins ;erticaily ébo&e the muscle node, at its antefior

end it is very weak but bears two small pore cones.. Posteriorly this

rib diverges from -the lateral surface and it ends in a vertical block-

like process which bears two short vertical ridges;A The upper surface
- of this rib is véry flat. The midd?e'rib is reduced to a single node
which -is well separated from the muscle node. - The muscle node is

small but it is distinct and conical in dorsal view. ~Just behind
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the muscle node is a large pore cone. The ventral rib begins beneath '

"the muscle node, it forms a longitudinal swelling which becomes more =~
' prominent towards the posterior. Just above its posterior end is a
_short cpine. In ventral view each valve has two very weak

_longitudinal ridges on the ventral surface. : : _ ‘ .

The surface of the valves appears to’be smooth but the S.E.M.

“

- reveals that the intercostal areas bear a series of small round pits.

Groups of these pits often forﬁ'circles; particularly behind the muscle
node (Plate 20, Fig.7).

The hinge of the right valve consists of'a'féirly-high antérior

- tooth, deep roundédAantero-mediaﬁ socket, smooth median groove and

triangular posterior tooth. The terminal teeth both appear'tb_be
smooth. The left'valve has a complementary arrangement.

The marginal zone is moderately wide, without vestibules.

" Marginal pore canals could not be seen. Normal pores é;e fairly

numerous often occurringin a row around the line of concrescence.

Central muscle scars could not be seen.

Remarks: C. barringtonensis is very similar to C. paranuda n.sp.

C. barringtonensis can be distingmished by its smaller size with relatively

more elongate shape and with a more drawn out'and pointed pqSterior;

It also has a very strong lateral ridge along the lateral edge of the

anterior rib. In C. paranuda this is divided into nodes along the

‘lower part. C. barringtonensis has small pits on its lateral .

surface whilst C.paranuda is ‘smooth. C.divisa (Damotte) from the

waer Turonian of Touraine, is similar in size and‘shapefbut has é
large eye tﬁbercle,Aa 1owef lateral ridge on the antefior rib énd

a ventral riB which joins the anterior rib and is not coincideht with
the ventral margin.

Occurrence: Middle Cenomanian above the mid-Cenomanian non-sequence -
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Cythereis cantabrigensis n.sp.

~ (Plate -20,. figs. 8-11)

':VDerivation of name: Cantaﬁrigia, LatinA= Cémbfidge'-‘aAcity
10 km. N. E. of the type locality. B | |
Diagnosis: A species of Cztherels with a large smooth muscle node,
:_féduéed doréal and middle ribs and : numerous round pits ‘on the lateral-
:surface. S _ | :
Holotype° A féﬁalé'léftAﬁalve,‘OS 9748. Sample Bét 9 2.5m.
: abov§~the top of the Burwell Rock, Middle Cenqméhiap, Barrington,‘.
Camhs. » | | |
"Paratzges; 5 valves. and carapaces, 0s 9750 to OS 9754 f on the ;

Same hor1zon and locallty.

‘Other'Materlalz 64 valves and carapaces, -

' Meéasurements Qmﬁi- ’ T Leﬁgth Heigﬁt: 'AWidth
Ho_lbtipe, female left valve,  0S 9748  0.560 \0.341_’-“‘0,143"
'Paratype female right valve,’ 05 9751 0.539 | _o."308’ ©0.143
: _Paratype male carapace, 05 9750  0.600  0.330  0.253
. Descrlptlon VValVeslémali:‘ﬁeaviiy:gaicified, é&bféeggaﬁgulér
?ith straight dorsal and ventral_mafgins which converge.slightly |
tdwafds‘the pésfeéiorf Hinge ear in tﬁe left valveAfairly.strong with
anAalﬁ;st flat top. Eye tubercle large with a shbrtAvertical rib
beneath,at the base of which is a perforate spine. 'Postéfior
ttiaﬁgular with a weakiy concave upper margih and gen;iy-cohvex -

: lower margin; There is a posterior mafgihai rib which beérs a-pefforaté
spine on ‘its upper and lower ﬁargins and 5 doﬁnward directed spines
along the lower margin. The_anterior ma;gin is broédiy.roundedJand
nstrengthened by a rib whiéh bears 8 - §'low nodes along'iis lateral _

. edge aﬁd two rows of anteriorly direc;ed spines. In the-outermost

row there are 8 indistinct nodes whilst the innermost row has about

12 small spines which are more distinct in the left valve.
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Just below the dorsal margin vertically above the muscle node'is

a- large perfora*e sp1ne, behind and Just above thls is a larger perforate
splne. The dorsal rib 1sAreduced to a posterlor block 11ke process

which has a vertxcal rldge at the posterlor end ‘and a perforate ‘spine

{1n front. The m1dd1e r1b may be weakly developed with a perforate
- spine'atvhalf length or this r1bhmay'be-aosent,vln whlchrcase, the“
"perforate spine.appears somewhatflarger.' The middle rib,does not"
jbin the-musc1e node, which is‘very.larée,.protooerant-and smooth;Ai
in front of the muscle node are tﬁo:perforate spines‘andfbeneath and
behind dt is a further perforate spine.i The ventral ribﬁappears;to
join-the anterior rio-bnt'it‘isivery weak at the!anterior‘end.: It
‘ does not.bear spines aiong‘ dtsrlength and it ends asfa'snort.vertical
.ridge. The ventral surface of each‘vaive:bears~three weak;rfbs:with
‘numerOUS cross ribs between them giving_tneiappearance'of'a
rreticnlate pattern. fIn4dorsa1 vien the greatest width lies across
the'muscle node. | | |

The hlnge of the rlght valve consists of a crenulate anterior’

. tooth deep rounded antero-medlan socket smooth med1an groove and
‘a tr1angu1ar crenulate posterlor ‘tooth.
. The marginal zone is fairly broad:without'vestibules:

Other internal details could not be seen. :

" Remarks: This species is similar in shape to Cythereis hindei.
It can be distinguished however by having a distinct ventral rib,

© dorsal rib reduced to aﬂiargerblock-like'posterioriprocess and a

surface covered with small pits. Planileberis sandersi n.sp. is of

'similar size to C. cantabrigensis but has a less’pronounced hinge ear,
a low muscle node and is much more laterally compressed in dorsal view.

Occurrence: Middle Cenomanian, but it is usually rare.



: Cythereis coronata'n. sp

(Plate 18, f1gs. 8 11 Plate 19, f1g,3)

" Derivation of name: . Corona - Lat1n - referr1ng to the crown-

like muscle node.

-Diagnosis.' A spec1es of Cztherels w1th retlculat1on only between

- the middle and dorsal ribs.. Greatest w1dth across the large, splned

muscle node.

Holotype: ‘A»female left Valve,-OS 9755 Sample S 23 45m. below -

Vthe base of - the Plenus Marls, Lower Cenomanlan, Southerham, Sussex.

Paratypes: - 9 valves and carapaces, 0Ss 9756 to OS 9764 from the

same horizon and locallty.-

Other material: 21 valves and carapaces.

Measurements  (mm) P B Length 'Height'r ‘Width B

' Holotype, female left vaive, - 0S 9755 ~ 1.044 - 0.626  0.352

Paratype, femaie right Valve;t 0S 9756,  1.110  0.600.  0.340

-AParatype ‘male left valve, . .08 9758 = 1. 210 0.660 - 0. 330

‘ Descrlgtlon. A large heav11y ca1c1f1ed sub rectangular spec1es.r_

Dorsal and ventral margrns_stra1ght,‘converg1ng slightly tpwards'the

© . posterior. Hinge ear triangular with tVO'shdrt'ridges on top. Eye

" tubercle modereteiy'iérge withja short ridge behind it in each

‘rounded and strengthened by a,marginal_rib This rib bears 8

valve and a wide, short rib beneath it. Posterior triangular, with
a weakly concave upper margin which bears a perforate spine and'a
convex lower margin'which bears 6 spines. Anter1or margin broadly

laterally positioned blunt spines, and two rows of anteriorly
- 7 L. A . .

‘directed spines, on the inner row these spines are small and .

numerous, there are 8 - 9 in the outer row. The dorsal rib is

reduced to a posterior block-like process which bears 5 short spines.

In front of and separate from this is a further spine, in front and

beneath which is a perforate spine. More small spines arise on the
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' ‘dorsal surface. The'miadle rib bears 6 blunt spines'wiﬁh a further

spine beneéth and béhind the posterior spine. The muscle node is very

- large and not jdined to the middlé'riB.A It bears 5 or 6 nodes on -

its surface. The ventral rib consists of 5 anterior spines joined =

19@ a rib and-haviqg,swellings on the toﬁ of their bases. Behind

" these are 4 double spines which:aré-not joined by a rib. ‘In ventral

" “view the ventro-lateral margins diverge from the anteriqrvto 5

length then weakly converge towards the end of the ventral rib;rrgn

The left vai?e bears 3slongitudinal:ridgés on the‘ventrél-surfacg ‘

- whilst the right valve bears 2, theré'is also a.short outer ridge

in eéch valve; In dorsal view the”greatest'breaaﬁﬂ,is across phé
7 spiﬁes on thé mﬁscle:node. The cérapace'is the'éame widﬁh_aﬁréss
tﬁé spinesién thé ﬁiddle énd vgﬁtrai-ribs. -6n fhéslateréi éﬁrfate
éniy thé area_bétwéen-thg“ﬁidﬂle'aqd doréal ribs is reﬁiculate{:
ihOugh there méy be-some.&éak'ﬁuri'Sengatﬁ the:middle rib. A; ﬁhe
_junctiqns of t£e>¥ufi sh;rt épiné#Aariée.' |
~ The hingé in tﬁé right VAIVé éOnéists of‘ajéquarish_’crenuléte
énteribr»tboth yith,a deep>éﬁterb-ﬁedian socket_aﬁdisﬁooth median
gfoove. " The po#terior‘todtﬁ.is'triéhéglér but ohiy weakly ﬁrenulate.
~ The left VaIVeghés a §0mp1eﬁen£éry arrangemént;-j.-

“The inner. lamella is’ﬁodefatelf'bfoad wifhout vestibulés;{
Marginal poré canals ﬁppear to be numerou$5'straight and ratﬁér‘fhin.
At thebantefidr—;hefe are at léaét 15'ahd_thereAare at léastvS.

.at ££e‘p§stefior; o
There is‘a verticél'rOQ-of 4 eldngate muséle scars withva
g éhaped scérfiﬁ.front.
Nbfmai poreé are hot‘gommon.
juvéﬁiles lack reticulation and the middle rib spines and
iﬁhey have;giweaklénterior marginal ¥ib; They haﬁe'fhe dorsal and

ventral rib spines and the nodes on the muscle node.
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. from the Albian’of'Germany; but it diffets‘by beingilarger, moTe-

, Remarks: This'species resembles C.thoerenensis Triebel ,

" heavily calcified, and having lgssfreticulation on the lateral surface..
“Its muscle node bears 5-6 modes and its hinge ear does mot bear spines.

. Its greatest width lies across the muscle ﬁodé»and not across the

.'posteriof end of theAventral'rib as‘inVC.thoerenensis; C.lerata Grundel

rom- the A1b1an of East Germany has more retlculatlon on the lateral
surface, a more rounded hlnge ear and 1ts greatest w1dth across the o
posterlor end of the ventral r1bf

Occurrence: This species is quite common just beneath the

i mid-Cenomanianvnqn-séquence at Southerham. Elsewhere in Southern

~England it isfrare,ﬂand has only been found in'saﬁples from the

lowest Upper Cenomanian from Blue Bell Hill.

Cythereis hindei n. sp.

Derivation of name: After G.J. Hinde in recognition of his

contribution to the'study-of Cretaceous Ostracoda.

A Diagnosié: - A small species of Cythereis with a weakly 7

reticulate surface and a large rounded muscle node.

pars.

Cythereis hindei hindei n. ssp;

- (Plate 20, fig. 12; Plate 21, figs. 1-5)

1849. Cythereis ciliata Reuss; Jones: 19, p1.4 fig.1l hn'
‘ (non flgs Ila-h)

1890 Qgtherels ornatissima Reuss, Jones and Hlnde 21, pl 2 fig 16,

pl.4,fig.8 (non pl.2, figs. 1 7 15

p1.4 fig.7)

_ Diagnosis; A small spec1es of Cxtherels with the dorsal and

ventral ribs reduced to rows of splnes,: Muscle node large and lateral

surface weakly reticulate.
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" ‘Holotype: A female left valve, OS 9765. Sample PBH3 12, 2m.
' below the Totternhoe Stone, Middle Cenomanian, Pitstone, Herts.
" ‘Paratypes: 14 valves and @arapécésiéos 9766 to 0S ‘9779 from thév

gsame horizon and locality. -

"Othér’Matériai:~vseverai hundred Valves'andvcarapéées. '

‘ Méa§u£ements,Gmm)>‘ o , ‘_ '_ Leﬂgth~‘ Height Width

 Holotype, female left valve,  OS 9765  0.550 0,300 . 0.143
' Paratype, female right valve, O0S 9766 ~ 0.550  0.286  0.155 .

. Paratype, male left valve, - OS 9768 0.571 = 0.308  0.138 .

Descrigtioh}ﬁ~Va1ves'strongiyA;alcif;éd rather sﬁéil, sub-. -
rectangulér in outline with the doisal and véﬁtral margins -
‘_convergiqg towards the po#térior.' The hiﬁgg ear'is very small
’ aﬁ& the_lafge>eyébtu5érq1é almést reaches tﬁé dorsal—mérgin.
Behind: the eye ﬁubefcle iS’a thickengdwafegtaﬁ& in bothfvalvé; this
: »ibéars a thin ridgé 6n ité upper sidé;i’An inflatgd area.extends
“down beneath the"eyé;tuﬁercle with a perfbrate spine at ifé bésé;
AOvér tﬁe posterior cardiﬁaL angle inithe'leftlﬁaIQe-is a backward -
dirécted §pine. Thg'éoste¥ior‘is triangulaf_with_avﬁérg;nal rib,-
.»Ehis_tib»beérs 5 spines on its 1owér’margiq and two éosferiorly
directed spines.on its uépér margin. ItAalso‘Bearé-one-lateréilyv
ibtbdirected perforate spine on>the uppef and lower margiﬁs. The
anteriér méfgin'ié bfoadly founded, it bears a rbw_of’about 6 nodeé"
' ;long its IAteral edge. A¥oﬁnd- thé'énté:ior mgfgin'there are fwé
rows of spines in the ieft vélveAbut onl& one row in the right valve.
The outer.fdw in the left valve‘and the row in the right valve bear
about 6 spines whilst the inner row in the 1eft‘va1ve'beérs about
9 épinest At the top of this rib is a short laterglly‘directedAridge.
On thebdofsal margin vertical}y éﬁove the @usclg node, in the

- right valve only,Ais a small spiﬁe,.beneath_this on the lateral
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‘surface in both valves is a perforate spine. The dorsal rib is
reduced to a spine near the dorsal margin above the posterior end of
the muscle node. Behind this on the dorsal surface is a small spine.

-aqd at thé;posfériqr end of ihe-rib i§ ; ﬁhickéne& area with a sﬁine
- at its éﬁteriot ena.and~a vertica1 ridge at the pésterior. There
-',aré,perforate spines beneath.and behind,tﬁis structuréi The middle.
rib is present but rather low, it bears 4 séines, the poétériér one.
being rathef»sméll. There is a perforaté-sﬁine at £hé Base of the‘r
second‘of‘these.spinészfroh.the anterior. This: rib is'éeﬁaratedr
“frém the muscle node‘which is large and founﬂed and may‘beaf'ﬁpito 4
small nodes. ‘Invffont_of ﬁhé muséie node are two perfo:aﬁe'épines
- one above the étﬁer énd-in;ftoﬁtAofbtheéé arejfwb more smali |
pérfbréte spines. Behind'and-below‘ghe muscle.node is a iarge -
perforate spine; The veﬁtrél'riﬁ is<inaistinct, itijoins'the'
~anterior rib and béars 6,sm#11.sPinés;wi§h é‘largeypréééss‘at the
postérioru _This pdste;ior prdceés bear§ two vértic31 ridges the
anterior of which:ié:divided; -The_ventfélxsurface Bgars three
'indistinct.longitﬁdinal ridgés in the ieft valve-énditwé.ih thet'
right valve. _The§é ridges endipdsﬁeriéfly in sharp réiséd areas:
| >In dorsal view thgvgreatest width-lies equally across the

muscie'node and thevposterior endrof the ventral rib.

The sﬁrfacg of the valves is reticulate but the:fossée are
not very. prominent.

TheAhinge of the’fight'valye consisfs of a fairly high
_ ctenulaté.anterior topth, deep ;oundea aﬁtero-median socket, smooth
median'g;oo§e.and'an elongate weékly creﬁﬁléte’posterior tooéh
thch is lower at fhe.front. -

Thevmarginaivzone is father narrow;‘without Vespibules.
. There afe aBout 22 thin,<straight'm;rgina1 pore camnals- at the

anterior and 16 at the posterior.. Normal pores are grouped along
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the longifudingl ribs and along the line of concresceﬁce.

_The central muscle scars'cbnéis; qf a vertical réw‘pf 4 scars,
the upper one being éﬁailrand jpunded'énd the lowest two being'lr |
_élongate. The antennal scar is 'V' shéped{ |

Remarks: A single specimen of this species appears to have.

. " ‘been regarded as a juvenile form of Cythereisiciliata_(Reﬁss) by

" Jones (1849). Jones and Hinde later regarded this-specimen as a -

juvenile (reticulate type) of Cythereis ornatissima. -

C.h.hindei is similar iﬁ appearance to Spinolebérié petrocorica
Damotte (1971a), from the Cenomanian pf'the Dordogne, but this species
" has continuousfdorsal and ventral ribs and a different hinge ear

. The muscle scars are also more complicated in S.petrocorica. Matronella

- matronae is another species which has its idngitudinal ribs'feduced-A.
to rows of spinés»but‘this spécies is lérger:than C.h;hiﬁdei and has a
éﬁootb surface. According to Damptée (1574) the muscle scars in |
M.ma;ronaé are rather complicated.
.Occurrence:' Lowef‘aﬁd Middle Cenomanianiﬁ; ggi;he”ie;el éfv

the mid-Cenomanian non-sequence.

Cythereis hindei diminuta n.ssp.. .

(Plate 21, figs. 6-9)

Derivation of name: deminutio -.Latin - referring to the

 reduction of the number of spines.

Diagnbsis: A suB-épecies of Cythereis hindei with,low.

dorsai, éiddle and Ventral»riﬁs; The spines aiong these ribs, wﬁich
are ﬁresent‘in the type sub-;pecies are her; rgducéd t6 nodes or .
aré absent. _

" Holotype: A female carapace, 0S 9780. Sample S 19, 38m. below
tﬁe baée of thé Plenus Marls, Middie Cenomanian, Southerham, Sﬁssex;>

“ Parati2es: 2_§a1ves OS'9782 and 0S 9783 and a carapace, 0S5 9781

frbm the samg horizon and'loqalityf |
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' ‘Other Material: 25 valves.

"Meésurements (mm) | -, ' l 4.,; 'iength }'ﬁeight a ﬁidth
Hoiqtypé, female carapace,'- _ OS 9780 0.527 .0.300 - 0.264
Paratype, female right valve, 0S 9782 0.516 ' 0.275  0.132
' Description: Hinge ear ip'tH; 1eft: va1ve>rounded withbuf any
._spinés or ridges. Eye.tuﬁefclé rathgf sﬁallﬂ Muscle ﬂode
: méderately large and sepafated from thé ;hort m%ddle rib. There is a
1ow{pe£forate spine at % length near'thé'dorsal mafgin and béﬁind -
this begins the darsalvriﬁ. Tﬁis is sﬁorfiand ends iﬁ_ftont_of
tﬁe anteriqr cardinal ;ngie.. Tﬁé ventrgi ;ib Séginsfjﬁst béhinﬂ fbé
. ventral end of the anteriof ;ib. It is very lowlgﬁd_ﬁnly betoméé
distinct at the posterior end. Ehe lateral su;fgcé.apért'frémlthe'ﬁ
muscle node and middle rib is reticulate. _Thié“fgticulgtionAis
more oSvious on the antgro-}ateral surféée. Other details are thg»v

same as for C. hindei hindei n.ssp.’

Remarks: The spines along the dorsal and veﬁtral mafgins and

the thin ridge behind the eye tubercleApfesent in C. hindei hindei -

are ébsent in this sub-speéies.v Apart from this, the shape and ~
'réficulation are_idéntiéél in the two forms. To eﬁphasise-the élose:
:rélationship between theﬁ they are grouped as_sﬁb-speéies.

,C..h. diminuté appears in the Cenomanian at the point where

-

C. hindei hindei dies out.

Occurrence: C. hindei diminuta i1s rare in the Cenomanian of

Southern England. It has only beeﬁ found in samples from-just éboVe_.

the mid-Cenomanian non-sequence.

Cythereis hirsuta Damotte and Grosdidier

(Plate 18,figs.144;Plate 19,fig.5;text-fig.5:8)

1963 Cythereis hirsuta Damotie'and Grésdidier:v56, pl.2, figs.Sq-g.,

1964 Cythereis hirsuta Damotte and'Gtosdidigr; Gfﬁndel:'35, pl.6,

figs. 16, 20.
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A

1971b Cythereis hirsuta Damotte and Grosdidier; Damotte: 65, .

- pl.2, fig.11.
Diagnosis: A completely reﬁiculate'species'of Cythereis with
. rather weak dorsal and ventral ribs which are.divided.into'blunt spines.

'Material: 377 valves and carapaces. -

‘ ijEasurements @) 3Lehgth-"ﬂeight " Width
Female left valve, | -0S 9784 ~ 0.880 0.516  0.275 .
Male left valve, 059785  0.970 . 0.500  0.270

Descrigtion? Vélves large.analéﬁrongly-calcified;~“qusaibgﬁd
~ventral ma;gins straight and'converging.slightly toward§ the

) pﬁéteiioriv Hinge ear roundéd'with_a.weak rib beﬁgath;ﬁhe éye_-

' fubercle. The anterior margin is bfoad1y founded.and_beafs twor

‘ ro&s of spines on a low inf lated méxginal rib. One :ow Af-abbut

12 spines point forwards.ﬁhilst-a”rqw of abo#t 9 nodes lie'onbtge.fT
laﬁeral.edge of‘the éﬁterior'riﬁ; In tﬁé left.valvés-only tﬂeré is
:a:furtﬁef inner row of abou; iA'smali.noéés.» The éostefiorAis
triangular with tﬁe posterior e#tgeﬁifijusﬁ beneath -1/3 height.
Thé,uppef margin‘of the posterior area.Beéré é perforate spine ?hiist
the 10Wef margiq bears about 8 spines. . fhese spines Iié on.a

. margiﬁal-rib. The dorsal longitudinal rib is nﬁt weii developed;
It:begins at 3/5 length but therebare two perforate spineélat %:- f‘
léngth near the dorsal margiﬁ. A series of sﬁall épines can be seen .
~ aloag the dorsél rib.  The middle rib is well defined and Bears

6 or 7 spines along its lehgth. There is a distinct nofch'begween
the middle_rib and the muscle qode which 1is smoofﬁ and bears a few
weak nodes. The ventral rib joins the anterior rib,but_i§.not
pronounced. It is divided into a row of 8 or 9 dquﬁletspines with
the lower sp{né*of each gféuéfbeiﬁg larger. The two posterior sets
of double spinesilie very close ;ogether. The intércostal and

antero-lateral areas of the valves are reticulate, whilst the posterior

174



area is gmgbth;. In ventfﬁl view there a#e‘two_longitudinal ridges on
the'ventrai'surface_of‘the:righﬁ valvetand three in thé-ieftAvalvé.'.
U;ihere.aré weak qross-ribs?bétwéeﬁ ﬁhese,_and‘a; the pdsﬁérior end -
uﬁdér the veptral riB.thefe are tﬁo.sﬁoft ridges oh each Qélve:

~ The gfeatesﬁjwidth‘lies gcréss the spines of ;he ventral fib just
; bghind 5 leng;h.

Thé.hingé is:péraméhiddnt; .There are at leést'30 thih;;mérginali
-pore;éanals‘at the aﬁtefibr end and 15 at the posteribf.,}The
céntral_mus;lg scars éénsis# ofba‘vertical row of 4 giongafe-écars
'wi;h the second one.doﬁhrbeing more elongate. The ftonﬁél'séar is
‘v"shaéed, |

- ﬁaleé are édmmonf - They are loﬁger than‘females.anﬁvénile
vglves-are strbﬁgly reti;diate~$ut lack the hinge ear; and-dqrsal
and middle ribs, ‘'seen inithe‘addlg;"They also have a weak muscle
node, anterior rib>ana-Ventra1 rib;? |
| Remarks: This speéiés has-béeﬁ_well described and figuféd by ;.

Damotte and Grosdidier. Griindel (1966) placed the specimens figured

‘as C.thbérenensis.Triebelg by Kaye (;964c) into this 5peciés but the;e'

fspecimens'haVe much more stroﬁglyAdeQeiéped séines_along the:Qentral"

.rib éﬁd a smooth aﬁtero-lateral-area oﬁ the valves. The hihge'ear

is also-ﬁgfé spiny and.the eye tubefcle larger in Kaye's‘specimens;v
Ihe Cenomanian séecimé#s are a little smaller than Damotte

and G;osdidie;?s'but in all ofher respects they are i&enﬁiéal;
Occurrence:J Thié‘spécies appeérs sporadiéally throughout tﬁe

Lower Cenomanian but it can»bé ;bundant at certain levels.

Cythereis luermannae luermannae Triébel, 1940

(Plate 19, figs. 11-13)

1940 Cyfhereis lurmannae Triebel: 201, pl.6, figs.63-66.

:1956 Cythereis lurmannae Triebel; Deroo: 1516
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‘1964c Cytherels lurmannae TrlebeI Kaye. 66, pl 8 f1gs 11,12, 14

- 15 (non f1g 13)

o 1966 Tgytherels luermannae Tr1ebe1 Grundel 36 p1 6, f1g 23 v

:11971b Cytherels luermannae Tr1ebe1 Damotte. 66 pl 2 flgs 13a-c.

1971 Cytherels luermannae luermannae Trlebel' Kemper: 37,v38,g

p1 1 flgs. 1, 2,5, 6

bDiagnosis: A spec1es of the genus Czthere1s w1th a wedge shaped :

' h1nge ear, m1dd1e rib reduced to two nodes, and a weakly retlculate

surface. S e : S

F_Materialﬁ 129 valves and earapaces;

Measurementslﬁun) i_ : ._1 - Length : He1ght a, Width
F_einale left valve, | . os 9789 - . 0.759 0.417 . 0.165
Female carapace; | 05.9790  0.736 ~ 0.395 0.286

bDescriEtion: _Valves‘snb-rectangular,fdorsal,and'ventral margins

 straight and converging towards the posterior. Posterior triangular

- with a marginal‘rib.- the upper’margin’isfweakly concave and the

lower margin is convex bearlng 5 splnes. Anterlor margln broadly

: rounded, strengthened by a r1b wh1ch bears a sharp r1dge along its

-lateral‘edge. Near the top of the anter1or rib and p01nt1ng forward,

is another sharp ridge and sagittally to this begins a row of about

10 forward pointing spines around the anterior margin. The- .

laterally directed ridge continues dorsally as an oblique ridge on which

the rather small eye‘tubercle lies. Dorsal to this ridge in the left

N

valve is the hinge ear,_this is flattened and wedge shaped. The

dorsal.rib begins vertically above the.muscie node, it is ridge-

like with fluted sides and ends at the poSterior’in a downward

directed block-like process which bears two short vertical ridges.

The middle ‘rib is reduced to two nodes with a perforate spine just

_behind the'posterior'one. The muscle node is moderately 1arge;

The ventral rib begins’vertically below the muscle node. ‘It is
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.riﬂgé-like with flﬁted'gides and‘enés in a short upwérd.difected
btidge. Juég Beneafﬁi;hewépace'setweeq the anteriof'aﬁd ventral ribs
is a éhort.ébliquely airécted.ridge; Thé.ventrai'riﬁ is nét
:coiﬁdident ﬁith the vén£ra1 margin bugflies on the iaferal-éuffaée;
;fﬁérebis therefore:é-sloping-shelf between'the two,iat.the posteribr
end of‘whicﬁ is a>sma11'Bléck;likélﬁfoqess. Thé ventralAsu:face-gf
eéch valvé'bearsbtwo lqngitudinai ridges. Exéept'for.the anterp-
lateral and ﬁdsﬁefior‘arégs whicﬁ.ére'smooth, the‘latéral sﬁrf&ce;of the
valves is Very‘wéékly reticuléte. :This réticulétion is often yery;_v,
‘ d£fficuit to Seé but cééted specimens revealta series of ve;yAlow. |
mﬁfi. 'Tﬂg sola of thé reticulation béar numerous small paﬁiliée.

The hinge of - the right valve,dénsistsiéf a.khpb-like; weaklyf
crenulate anferiof téofh, deep réunaed éntero-medién socket,bsmooth-t
Aﬁédian bar andAweakly crénulate; triéhgulaf, poétérié£ tooth. -

-Thé marginal‘zoné is moderétely wide with atlleasf'30 very
thiﬁ"straigﬁt marginai pore canals at the ;hteriof. At the~postgri§r'
the;e.aré 6‘marginalbp§re'canals_and some of ;Bese afe ﬁidéned

- distally. Normal pores are fairiy numeféﬁs.

The central muscle scars coﬁsis§ o£ a verticélrrow 6f 4

eloﬁéate scars witﬁ a 'V' Shépéd éﬁterior gcaf.
| Sexual diﬁorphism is‘présent with'males being longéf'than
females. | |

Reﬁafks: This'species has been well described in.the éastv S

aﬁd is eaéily recoghis;ble'by the'}arge wedge-shaped hinge ear in the

left valve. Griindel erected this species as the type species for his

genus Rehacythereis but as Damotte (1977) has pointed out there is

~

little difference between Cythereis and Rehacythereis and the species
is therefore retained in Cythereis s.1.
Occurrence: Lower and Middle Cenomanian up to the level of

the mid-Cenomanian non-sequence.
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Cythereisluermannae bemerodensi§~Kemper; 1971

'(Piafe 20, figs.’l-Q)

1964¢ Cighéréis'lurmaﬁnae TrieBel;'Ka&é: 66, pl;g, fi8-13-.‘;:
' (non figs.11,12,14,15) lf

“1971 Cythereis luermaﬁnaé”bémérodensis'Kémper:‘393'p1.1,figs;3;4:

Diagnosis: A sub-species of C. luermannae with dorsal and’
ventral margins strongly converging towards the postefior,_ Valves
shqrter and wider than C. luermannae luermannae.

: Matefialé'?OG valves and carapaces

Measurements (mm) SR  Length Height - Width
Pemale left valve, 05 9791  0.681  0.400  0.133

‘Male carapace, . . 059793 : 0.714  0.384  0.264

: .Remarks:.-C. luermannae bemerodensis differs fféﬁ_

'C. luermannae luermannae by being shorter and relatively higher, with
a more rounded upper margin to the hinge ear. Kemper records a éohveg

ventral margin but my specimens have almost straight ventral margins. »

The ridgés on the an;erio: ribvére_mueh more faise& in C;l.lﬁérmannae
~and the ldngitudinal‘ridges are also more raised.:‘All éther '
charéctersAare‘identical'in,thethO'sub-#pecies._- |
Occurrence: Lower and Middle:Cenéméniaﬁ up to the leyeifof

‘the mid-Cenomanian non-sequence.

. Cythereis paranuda n.sp. .

(Plate 19, figs. 6-10)

Derivation of name: para-nuda - élludingrto the differences

between this species ‘and Cythereis nuda Jones and Hinde 1890.

1849 Cythereis ciliata (Reusé);VJohes: pl.&,-fig.llh'A

1890 Cythereis ornatissima nuda Jones and Hihde:’23, pl.l,lfig.76,-
pl.2, fig.9 (non figs.8,12-14)

1898 Cythereis ornatissima nuda Jones and Hinde; Chapman: 339

I
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1956 Cytherels nuda Jones and Hlnde, Deroo. 1519, pl 4, flgs 62-64 .

1964c Cytherels nuda Jones and Hinde; Kaye: 67, pl 7, f1gs 11,16 -
(non f1g.13)
Diaghosis: A spec1es of Cztherels w1th a smooth surface.

Hinge ear low w1th a'v' shaped no;ch in its uppgr marg;n. Middle r1b

"'teduced to an elongate node. .
Holotype' ‘A female left valve OS 9795 Sample PBHl 36
Glauconltlc Marl .Lower Cenomanlan, Pltstone Herts.
Paratypes:, 7 valves’and carapaces OS 9798 to OS 9804»fr6m the

same horlzon and locallty./(A male carapace 0s 9797 from sample PBH3 18,

Mlddle Cenomanlan P1tstone Herts.

Other Materlalz 735 valves andAcafapaces. -

" Measurements (mm) : ' ‘Léngth Height . Width

Holotype, female left valve, 05 9795  0.759  0.450  0.160
Paratype, female right valve, 0S 9799  0.714 0.400 0.165
“H:fypo.;yﬁe., male carapace, 0S 9797 - - 0.824 0‘.418. :"0.308.
ﬁescrigtioh:f.Valves strongly calcified, sub-:ecténgular? dofsal
and Véntral margins Straigh; and converging gowards the posterior;
*  The ﬁingé ear in the left valve isilow, if'comprises a ﬁriangula;
.anterior ﬁo;tion which is éeparatéd Ey a 'V' shaped notch from an -
.-eIQAgate thickened posterior portion; This posteriorﬂpdrtion bears
the sﬁall eye tubercle behind which is an obliqpe sharp'ridgg which
runs up to the dorsal margin. This ridge above the éje tubercie is
also developed inithé-fight‘valve.AiTﬁerposterior ié triangular with
'raimost stfaight upper_and.lower margins. The upper margin bears a o
perforate spiné and the lower margin bears 5 spines. The anterior
' mafgin is broadly rounded and éthngfhened by a marginal rib. The
uﬁper half of this ¥1b has a fai?ly sharp lateral edgg, whilst the lower
half bears about 5Vindistin§t»1ater$11y'dirécted nodes;' This rib-algov

bears about 12 anteriorly directed spines. The dorsal rib begins -
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the postéribr end of the muscle node. Just

vertically above “in fromt.
fof, and beiow tﬁisAfib is a pore- cone. Thé dorsal rib has a very ."
Etraight uppér margin; it beéoﬁes much morefprominent#posteriérly ;ﬁd '
" ends in a stréng verticgl block-1like pfocess; The:middle'rib is
'feduced té an‘éiﬁngaté ndde'whibh ié well Sepérated from ;hévmusclei
- node. 1In doré#l”view the muscle node is coﬁicai with a large éore
-"cohe beneath éﬁdAbehiﬁd it{ -Thé'véntfa1 rib begins Beﬁé;th fhé. R
_ muécle node and has_a“straigﬁtl lo;érimargih, if'becomeé.sixenger.
-postegiorly and ends iﬁ a ye;tical, upwéfd diréc;ed;'proceés.r On
the ventral surface Fhere are three-longitudinal r;bs on théileft
valve énditwq'on’the right valvé. 'Tﬁese:are joinea by a feQAcrqssu
ribs. :The lateral surface is'ehtirély gmooth. |
Thé hingé in the rightAQalve éonéists'of.an glbngatg_crenulaté
aﬁterior tooth, deepvrouﬁded‘ante;o*médiap,soékef? smooth-érégvé and
triahgular,weakIyAcrenulatg posteridfrtoo;h,f,fhe'hinge‘of fhelleft n
valve has a complementary arrangement. I
The mérginal zoné is modérately»broad, ﬁithopp‘véstibﬁles;
There are abouf 25 ihin, straight’mafgiﬁai poré ééﬁalé at the anterior
»én& and about 12 at the postériorAénd.A Ndrmal'poreg are fairly
numerous particularly aloﬁg the ventral fib.'
The centfél muscle scars consist of a vertical fowbdf 4 elongate
sﬁars witﬁ a 'V' shaped anterior scafﬂ
Males.are common and are longer than females.

Remarks: Kaye (1964c) appears ‘to have included this species

in Cythereis nuda Jones and Hinde. His figures (pl.7, figs.ll & 16) - -
clearly differ from his figure of the lectotype (pl.7, fig.13).
C. nuda has straight and almost parallelrdéfsal and ventral margins,

a very rounded posterior extrémity, a less strongly curved anterior

margin afid is smaller in size than C. paranuda. C. paranuda was

included into Cythereis ciliata by Jones 1849 and some of Jones
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and Hinde's figures of Cythereis ornatissima var. nuda are also of

this species.

- C. paranuda is similar in appearance to C. luermannae

' bemerodensis Kemper but this species has a rounded hinge ear, a

‘middle rib reduced to two spines and the dorsal and ventral margins
. more convergent towards the posterior.

Occurrence : - Lower and Middle Cenomanian.

Cythereis aff. C. reticulata Jones and. Hinde, 1890_‘
(Plate 19, figs. 1, 2, 4)

aff. 1890 Cythereis ornatissima reiicﬁlata Jones_and~Hinde:-24, pl.1,

fig.68; pl.4, figs. 9-12.

? 1972 (Cythereis reticulata Jones and Hinde;'Donze.in'Donze and
Porthault; 367, pl.3, figs. 11-14.

© Material: 27 valvés

Measurements (mm) . ' - u:  Leﬁgth ”Héight Width
Left valve, © 059805 - 1.033  0.550  0.308
Right valve, 059806 1.033  0.483  0.300

bescription: ‘Valves large anq-heavily calcified. - Dorsa1>ahd:

‘fventral'margins straight and weakiy COnVerging.tqwar&s the pésterior.
The hinge ear is lafge and strong with a relativeiy‘smallveye.
tubercle. There is a short thick rib beneéth the eye tubercle.

' The anterior margin is broadly rounded and bears three rows bf spines
on a stout anterior mgrginél'rib. Thé inner row consists of aboﬁt
lhvlow'nodes. There . is theﬁ a row of about 10 forward p;inting
spines with a fur;ﬁer row of 8 nédes on ﬁhe lateral edge of the:
apterio: rib. The posterior is triangular with a marginal rib which
béérs a éerforate spine on its'upper margin and 5‘spines along
its lower margin. There is a distinct notch betwéen the hinge ear

. -~ and the beginnirig of the dorsal rib. The dorsal rib consists of an
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anterior flange-like spiﬁeiwith‘a notched flange-iike rib behind this.
The middle rib consists of a row of 3 or 4 spines set on a low rib.

There is a notch between this. and the muscle node which is conical

and bears two spines, and has a series of small perforate spines in
" front of it. The ventral rib is strong and almost becomes alate.
It has fluted sides. The intercostal surface of the valves is

strongly reticulate, but the posterior area is smooth and the antero-

lateral area bears a series of $mall round pits and has an indistinct’-

'A' row of the reticulum. The ventral surface of each valve bears |

two‘longitﬁdinal ridges with weak cross ridges; In dorsal view the

-greatest width iies across the posterior end of the ventral rib.

The hinge is paramphidont with weakly. crenulate terminal teeth
in the right valve. Other internal details épuld'not be seen..
Males are longer than females. ~Juvenile valves can be

found. These are strongly reticulate with thin but pronounced

_ anterior and ventral ribs, a weak dorsal rib and the middle rib

reduced to a single spine.

Remarks: This species strongly resembles C. reticulata but in

that species the dorsal and middle ribs are more strongly developed and
the ventral rib is .not so alate. The series of pits on the antero-

lateral area are not present in C. reticulata. The presence of only

a few complete valves precludes the setting up of a new species at

the-preéent time. Donze and Thomel (1972) record a species as

C. reticulata, from the Cenomanian af:S.E. France,.-which has:am alate
ventral rib and a 'series of pits on the antero-lateral surface, and

these specimens appear to be identital with the British Cenomanian

forms. It would bgAinterestiﬁg to see some.juvenile valves of the

French material since the juveniles are very distinctive.

C. aff. reticulata can be distinguished from C. thoerenensis

Triebel by its much stronger'hihge-ear and anterior rih and by its
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ventral rib which is not divided into spines. C. thoerenensis has -

avsmooth antero-lateral surfaée.. C.'hirsﬁtaihés éAsmalier‘hinge ear
and weaker dorsal and ventral ribs. It also haé‘a‘simplef
-reﬁiéﬁlation'on the anterollétefél suff;ce of the valveé;l Juveniies
‘ QfVC.:hirsuta lack.the ribs énd.muscle node?which;éré seen in . .
juveniies of C. aff. reticulata.

: Occurrence: This species is rare in the‘CénémaﬁianAof Sﬁdthefnf
England._ Several‘vaives have-begn_found.fféﬁ tﬂe Lo%ef and’ﬁidélézn
Cehomanian'from_Barrington and it also occurs just belowwfhe-ﬁid;?

‘Cenomanian non-sequence in Blue Bell Hill and Pitstone.

Cythereis thoerenensis Tﬁiébel, 1940
(Plate 18, figs. 5-7; text-fig. 5:8)

© 1849 Cythereis ciliata (ReusS); Jones: 19, pl.4, figs;illa-e"

(non figs. 11 f-h).

1890 . Cythereis orhatissima‘Jonesj Jones and Hinde:i?lénpl.Z,,figs;l-S

1940“>Cythereis thorenensis-Triebe1;7195, pl.5, figs. . 57-59

1962 Cythereis thorenensisvfriébel; Ellermann: 404

A 1964c Cythereis thorenensis Triebel; Kaye: 68;Ap1;7, figs.14,15,17.

1966 Cythereis thoerenensis Triebel; Grindel: 37, pl.6, £ig.22.
Diagnosis: A species of the genus Czthefeisrwith the
' longitudinal ribs reduced,or almost reduced to rows of'spinés.'

- Antero-lateral surface of valves not reticulate.

 Material: 608 valves and gﬁrapages..

‘Measurements (mm) o Léngth Height Width
‘Female left valve, 0S 9808  1.033  0.600  0.318
Male right valve, : 05 9809  1.033  0.472  0.264

Desérigtion: Valves large sub-rectangular; Dorsal and ventral
margins straight weakly converging posteriorly. 1In the left valye

there is a raised area over.the posterior cardinal angle. The hinge
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Fig.5:8. Shape and patterns of ornamentation in

a) Cythereis hirsuta Damotte and Grosdidier, male

O0S 9785,sample PBH3 12. (x60). b) Cythereis thoerenensis

Triebel, female, 0S 9808, sample PBH1 36. (x53)

c) Limburgina ? alata n.sp. holotype, OS 9848, sample

BN 9. (x95). d) Qertliella donzei n.sp. hélotype,

0S5 9855, sample BN 1. (x95) Notations of fossae

groupings after Liebau, 1969.
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ear is not very raised but 1s strongly ca1c1f1ed and. bears five

vdorsally dlrected spines and a large eye tubercle. Posterlor area

S _tr1angular w1th a stralght upper margln and convex: lower marg1n.
The upper margin bears a pore-cone and the lower margin bears 5°
poster;orly d1rected 5p1nes. _The anter1or marg1n-1s broadly rounded

and strengthened by a strong marglnal rib. This rib bears three rows

of sp1nes, one row of - 9 splnes on the Iateral edge dlrected laterally

and two rows on the anterlor margln d1rected forward. The outer of .
r'these>twe rows consists of 9 - 10 large spinesjyhilst‘the rnner,
consisté_of numerous very émail_epines.-,The»dorsal rib is:divided‘
inte-e’eeries'of,Spines, from the posterior.there is a-smeli spine
:then twotlarger fused'spinee with threehéeparate,spines'in frentf“ﬁThe -
middle rib consists of a row of 6 spines, this row turns up.
_vAposteriorly and'beneath the_third spine'from the enterior is a large
. bore-cone. This row is Wellvseparated from thermuscle.node>whiehiis
‘verytprominent and bears a crbwnbof_five nodes. -In front offthe_musele'
‘node -are two pore.cones, : one above the other; a.further,ppre eonei
oecurs behind and beneath the muscle node. The ventral rib isd
'fcontinuous'with the anterior rib and'it_is divided inte 7'stronglspines;
Thevanterior 3 ef these are joined dn-a rih,-but the'other 4 are
separate. . This row of spines'contrnuesefrom the euter anterior_row
'Aon the anterior rib and the row of 1atere11y directed:epines on the
- anterior ribvcontinues along the ventral rib such that eeeh spine
forns an inflated base on the'upper side ef thermain spines;' The nbsterior
 two spinee of each row are nnchllarger and their bases are fused to form
-a 1erge process. In ventrel view-each spine of thellongitudinal rew_
has a further emali node at its‘base. .The left vaive hae three
lengitudinal ridges on the Ventrai surface and.the right valve has-
two. Beyond the posterior -end of these ridgesweaeh valve has two

short thin raised ridges. The antero-lateral area and posterior area
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are entxrely smooth but the rest of the lateral surface is ret1culate.

The h1nge'of the r1ght.vaIVe cons1sts of a falrly hlgh,¢

: ctehulatefanterior tooth, deep antero-median socket and smooth median

; groove, with a triangular crenulate posterior tooth.

The inner lamella is fairly narrow without vestibules.

Marginal pbre canals are numerous with at least one to each marginal -

_sp1ne aty the anter1or end and about 15 at the poster1or end.

The central muscle scars con51st of 4 elongate scars with a 'V"-
shaped_frpntal”scart |

Juveniles of this species lack the.reticulatioh but possess%ij
,the'spihes’seen in the adults. Meles érellohger‘than'females{
| ,.Rematks: The division»of-the'1oﬁgitudina1 ribs into spines.

and the smooth antero-lateral and posterior parts of the valves .

clearly ‘place these specimehs,ih’{ Cythereis-thoerenensis Ttiebel;

The spec1mens from the. Brltlsh Cenomanlan are 1dent1cal with thOSE'

'f1gured by Kaye (1964b) Kaye s spec1mens, however have been

attributed to,C. hirsuta Damotte and'Grosdldler (1964) by Gtundel

(1966) and Damotte (197ib)_“Kaye's specimens differ from C. h1rsuta_

-in having smooth anterior and posterior parts on each valve, by

having .a weaker dorsal rib and by having a large double 'spine at the
posterior end of the ventral rib.
This Species was recorded from the Cenomanian of Southern

EnglandAas C. ciliata (Reuss) by Jones in 1849 and later as

C. ornatissima by Jones and Hinde (1890).

Occurrence: Lower and‘Middle.Cehomanian hp to the level of

the mid-Cenomanian non-sequence.

Czthereis.sp;tA
(Plate 32, fig. 2)

Material: 6 valves, mostly broken

Measurements (mm) Length Height = Width

Right valve, 0S 9811 0.846  0.418  0.264
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_Descriﬁtioﬁ: Valves'large'and'heavily'calcified- 'Dorsalﬂand'

: ventral marg ins stralght, converglng s11ght1y towards the posterlor.'
,The anterlor.marg1n is broadly,rounded and is strengthened by a rib
which'bears‘anteriorly directedvspinesiand:a row of 8 nodes on its

" lateral edge. 'Ihe posteridr isftriangular aﬁd has a marginal rib

which bears at least 4 spines on-its‘lbwer margin. The hinge ear

is mot very large The dorsal r1b is reduced to a poster1or process

"',whlch bears 3 splnes w1th a short r1dge extendlng forward from thlS._
'There is also_a.splne just behlnd % length ‘along the dorsal margln.

" The middle rihvbears 4 nodes]aiongrdts 1ehgth.’_It is-upturned_at_theh
‘stterior'and at theranterior'there is a notth'between it-andvthe_
-mdscle hode. vThermuscle node is;iarge;andfsmeeth. The ventrallrih‘

" “consists of a rowhof 8 double_spihes.whieh,beginAat the hase'of:the ,
:anterier'marginal rib.’ Thereiafe two lodgitddihal ridges on.thevf:
vrentral surfacerofAeach valve. The-greatestdwidth‘1iesdacress;thei,

- posterior end of the ventral_rib;_bThe eﬂtire-shrface of the ralves

.is smooth.

The hlnge appears to be paramphldont. Other internal‘details 3
could not be seen.
d Remarks: The presence_of only ehe eomplete valve and severali
broken valves of this specres_makes a.cemplete study rmpossihie'atlthedi
present time. ‘This species differs from most other large;_infiated

spec1es of Cxtherels by hav1ng a smooth surface It differs from -

C glabrella Triebel by having. its ventral r1b divided 1nto splnes,.f

hav1ng a reduced dorsal rib and by being more inflated. Cztherels

b1e1nen51s sufflata Donze (1972), from the Cenomanian’ of S. France -

is similar to this species but it has a better developedvdorsal rib
and a weaker muscle node and it is also much larger.

Occurrence: This species has so far only been found in the

Plenus Marls.
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‘_fbr this genus. A dorsal rib which is reduced to a very strong

Left valve, -~ -0S 9812

'posterio; extremity which lies»éfvl[7 height which is rather low

-Cifhéreis sp. B
(Plate 32, fig. 1).

‘Material: 2 valvesv

EEasurémenfs‘@mm)" ' ' ‘f:fgwm Length Height  Width

0.880 - 0.483 0.220

Remarks: Only one complete and one broken valve of this

species have been found. The main distingﬁishing'features are the

' posterior portion, a muscle node which is very large and conical

and marks the position of greatest width, a heavy,,triangﬁlar hinge

ear and an intercostal reticulation.

The above features distinguish this species from other large

. species of Cithereis. Howevef, a single specimen from La Foux,

' S.E. France, whichAwas-given to the authdr‘by:Dr. P. Donzg_appears

to be identical. This speciﬁen was 1abe11ed Cythereis aff. reticulata

by Donze but it appears to differ from those recorded as C. aff.

- reticulata in Donze and Thomel (1972) since it has a much shorter ‘and

- higher dorsal rib and'a-different outline, particularly in dorsal view.

- Occurrence: The two specimens of this species both come from

Bed 1 of the Plenus Marls from Buckland Newﬁon.

Genus IDIOCYTHERE Triebel, 1958

. Type species: Idiocythere lutetiana Triebel, 1958

Idiocythere donzei n.ép.

(Plate 22, figs. 9-11; Plate 32, fig. 4)

Derivation of name: . In honou;“of Dr. P. Donze who first
recognised this species.
1972 Idiocythere ? sp.A. Donze: 384, pl.3, figs. 17-19

Diagnosis: A species of the genus Idiocythere with a large

188



: fléttened hlnge ear, very strong anter;or marg1nal r1b, absent
mxddle rib and pitted surface. ) e B L
Holotype: A female ieft'valve; 6s 9813. - Sample BBS, 13. 5m._*
.belév the-bése .of the Plenus Marls, Upper Cenoman1an, Blue Bell Hlll
Ként._ |
i‘v-Paréfypes: 13 valves and carapaces OS 9815 to OS 9827 from

'the same- horlzon and 10ca11ty.

Other Mater1a1: 239 valves and éarapacesA“

- Measurements (mm) ' ;:' vﬁlength;. Height = Width
Holotype, female left valve, 0S 9813 _ 0.571  0.351  0.120
Paratype female right valve, 0S 9815 - 0.539 . 0.275 0'120

Paratype male right valve, - 059817 ' b'eoo o 275. 'o 110'

Descrlptlon' Valves small atrougly ca1c1f1ed and 1atera11y»

compressed. Dorsal and ventral marglns stra1ght and converglng o
toward§ the posterior.. There is a small proqegs'over thé'postérior
cardinai angle ih>the left valve. The posteriof7isﬂroﬁndéd with a
marginai rib, it beérs two pore cones 6n itsvlower margin apd one on
its upper mgrgin, There are also 5 stout‘margina1-$§ines.i-The.
' aﬁterior'margin ié‘gently rouﬁded with a m#rginal'fib whiéﬁ is_;aised
into a high.stréng laterally directed ridée.v On the anterior edge->
neaf the sagittal_line each valve.béars a row of.10 - 12 .strong
spines.  The anterior:rib'ends,at the base of the hinge‘ear.' The .
higge ear in the ieft véive’isllarge, squafi;h éndvlateraily
Hcompfessed. VThe eye tubercle is abéent. :The dorsal rib is reduced
to two large perforate spines situated near the dorsal margin, and a
large triangular block-iike node sitqéted.at thé péstérior.- The
muscle rode is émall'rounded and smooth; The ﬁiddle rib is absent
‘but there are perforate spines well behind the muscle node and.just‘
beneafh and behind it. The venﬁral rib bégins vertically benééth‘tﬁe

muscle node, it becomes more prominent towards the posterior. In
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ventral view the ventral sgfface of the ventral_;ib bears tquweék:
1ongitudiﬁélrridges; Vin.dorsél viéw the gféatéétfwidth lies acrosé the
~,_posteridr end of the ventrél'rib. ATﬁe surface 6f>thg_vaives ié?cqvered 5
Qith'small rounded pifs, these also coﬁér;the agfefio:~rib aﬁd the
'Ioﬁgitud;nal fibs bué'ndt thé muscle ﬁodéwA |

The hlnge of the rlght valve consis ts of a fa1r1y broad, short,'

L weakly crenqla:e, anterior tooth; a small antero-median socket, smooth
median groové‘and avémooth.rounded postefior.tooth;: The left valvé
has a ﬁdmplementa:y'arrangemgnt,but there is algq>an Fqﬁfervtoothi
B Aiq fféht of the anterior Soqket'which‘erriaps the dorsal margin of
the right valve externally. | |
| The inner laﬁella isAmoderately bréad;‘withouf véstibules.;
AMafginal.pore qanalsAcouldrhot.be seen. Tﬁe~centfél muscle scars
éqﬁsist'ofvé’veftica1 r6§ of 4 eloﬁgage sqérs wifh ai'V' shaped- ~
ante;iqr scar. |
Remarks: The spgéimen-figured as Idiocztheré ? -sp.A. by Donze
.frpmAthe M.geslihianum'zoﬁerofvs. France appears to-bé:identicai with  _.
the British specimens. These forms differ from I. definata Herfig .
 (1965).by haﬁing §he dorsal rib reduced to é large postero-dorsal node

‘with two large tuberéies in front. I;-:gplicata'Herrig (1965) has a"

mlddle rib and has much smaller marginal spines than I. donze1

Griindel (1973)‘proposed'the subgenus I. (Herrlgocythere)

for species with ‘a large hinge ear, but this single character is

thought to be insufficient for theAdefinition.of a subgenus.
Occurrence: Upper Cenomanian.

Genus IMHOTEPIA Grundel, 1969

- Type species: Cythereis mar ssoni Bonnema, 1941

"Imhotepia euglyphea n.sp.
(Plate 22, figs. 12,13; Plate 23, figs. 1, 2)

.Derivatlon of name: euglypheus - Latln_— distinctly marked




Dlagn031s. A species of the genus Imhotepla w1th

'—numerous longitudinal fiblets'betveen the maintlongitudinai ribs.
Surface otherwise smooth | | ” e -
:Holotype:_ A left valve, 0s 9828 ‘ Sam@le éi;‘Plendsdﬁarls
| ' Bed 1, Upper Cenomanlan, Southerham, Sussex. . | -
Paratypes~ 8 valves -and carapaces 0s 9829 to 0s 9836 from the

~same horizom and locallty.

- Other materlalz 149 valves and carapaces;j'-

- Measurements_@mm) , '-_ LengthA"Height-~ Width
Holotype, left valve, 0S 9828  0.516 0.280  0.092
Paratype, right valve, S 0s 9829- 0. 500 .© 0.264  0.090

' Descr1gt10n.' Valves strongly ca1c1f1ed, sub rectangular.'
Dorsal and ventral marglns stralght and converglng tovards the -
posterlor. The posterlor area 1s.sma11, tr1angu1ar, and laterally
conpressed with an indistinct marg1nal rib. . The_upper marg1n_bears a
small perforate spine‘Whilst_the-lbwer maréin bearsisnsmall spines.

. The anterior margin is broadly rounded and strengthenedvhy a broad

rounded rib which is d1rected ob11que1y backwards at the top and

 ends on the dorsal margin at % length. The eye tubercle is very
sﬁall and lies en this rib. 1In the left valve_only, there is.an elongate
thickened area above the eye tnbercle. The anterior margins of bothb
valves bear a thin flange. The dorsal rib beglns below and behind -
the eye-tubercle and runs narallel to the posterior part of the
-anterior rib. Behind % length itvfofms.the dorsal margin. Just
beneath and parallel to this rib is a short rib. The muscle node is
large and flattened and joined to the middle rib which is rather short -
and has a row of. 3 perforate spines at its posterior end. Above this
rrib and also joined to the muscle node.iS'anothet.short'rib.andhbelow
‘the posterier ha}f of the middle rib is a.furthet short rib with a

perforate spine just below its posterior end. There is a. large
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perfora;e spine beneath gﬁd behind the éusclé node. Thé‘Veﬁtral_rib
vliesiwell ub on the'iatgral_surface,.it'beéins’Beneaih tﬁe muscle no&e:
and éonéists of twovpafaileliéloéely'spaced ribs:with'a furfﬁ;r short
'fib.beneath‘thé ﬁiddle} The yentral sé;fécegof.eacﬁ vaivevbears twé.
parallel longitudinél ridgés;'AIn;dbrs;l'yiew»thé‘valves have almést
- pa:él}el side§ ;ith theAgreatést.width 1&iné écrosé the'muééle node.
The hinge is holamphidoﬁt with :smooth antefio:*aﬁd pqsterior'
‘teeth in the right valve. Each terminal tobth'appeafs to be weaklj'
. nofched. ‘Thé median éiements are smooth. | .
The marginal zone is moderately'bfoad; withqut‘véstibules.
There are about 20-fair1y thick,‘straigﬁt mérginal pore éanals at
tﬁe‘anterior:end'and.aboui 8 - 10 at fhe péSteriof.- Nérmgl-éores .
.a:é common and fairly widely spaced. | |
| Details of-the musélevscérsitould.nbt'be_séeﬁ;
" Remarks: This_spéciesAbears‘some~affiﬁi;y'with‘thei"Cythergis_
'ﬁérssoni"<g;oup as descfibédjﬁy'Pdkorny (19645; The longitudiﬁal
ribs, shape of the muscle ﬂode and position of the vent?al-rib_arg .

. vefy-similar'in both speéies but I. euglyphea has an inflated

anterior rib and lacks the surface reticulation. Grﬁn&el (1969)

erected the genus Imhotepia for species similar to Phacorhabdotus.
but having a more complex ornament (extra short longitudinal ribs

or reticulation), an anterior rib of variable strength, and a

paramphidont to holamphidont hinge. I}-euglyfheé appéars-to fall
Vithin-this geﬁus. ‘

Occurrenée: In most areas this species only occurs in samples
from the upper part of the Upper Cenomaﬁién and Beds 1 - 3 of the
?lenus_Marls, Several caraéaces 6f slightly larger size havé
however been found from the Lower Cenomanian pf'Culver Cliff,VIslé

of Wight.
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Genus ISOCYTHEREIS Triebel, 1940

Type spec1es. Isoeythereis’fissicostis

Isocythere1s cf. I grossouvren51s Donze, 1972

(Plate 23, f1gs. 3- 5 Plate 32, flg 3)

c£.1972 "Isocythereis grossouvrensis Donze 1n Donze and Thom°1

,383» pl.3, figs.'11-16.

-Diagnosis: A species of Isocythereis with a strong anterior '

rib which bears a ridge on its dorso-lateral edge. 'Longitudinal ribs i
thin and rather weak. Muscle node elongate. | o
Hzgot : A carapace, OS 9837. Sample BBB 13. 5m. below the base :
. of the Plenus Marls, Upper Cenoman1an, Blue Be11 H111 Kent. | |
waEotypes:' 8 valves 0S 9840 to 0S 9847 from the same horlzon -and
locality. 2 valves 0S 9838 and 0S 9839 from sample'BNI?,‘Upper

Cenomanian, Buckland Newton;_Dorset.

"'Other Material: 975 valves and.carapaces.f -

" Measurements (mm) = - _ Length Height = Width -
 Hypotype, carapace | 0S 9837  0.539  0.286  0.242
Aypotype, right valve, . 0S 9838  0.527 - 0.275  0.120

Description: Valves rather small, elongate with straight
’ dOrsai and ventral margins.whieh converge towards the posterior end.
Posterinr small and triangular with a.marginalhrib whichAbeass a
perfo:ate spine on its upper nargin‘and 4-5 spines on”ies.lqwer mafgin.
‘Angerio; margin broadly rounaed and sﬁrengthened‘by a streng rib..

* This rib bears a short ridge.on its lateral edge runmning down from -

- the eye tubercle..iBelow this ridge is a row of 4 indistinct nodes.
There is‘a thin, frill-like, flange around the antefior margin of both
valves, but this is often Sroken. The eye tubercle ie small and the
ridge on the anterior rib'continnes behind it to end af the dorsal
margin. The dorsal rib begins beneath the eye tubercle ann runs

obliquely upward to meet. the dorsal margin and then eontinues:along
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“the dorsal margin. ‘There‘are5two indistinét perforate splnes on.

:the obllque part of this rib and a larger perforate ‘spine beneath the:.

) horlzontal part of the rib. . The muscle node forms an elongate rldge

'wh1ch 1s 10war and d1v1des into 2 -.3 smaller ridges - at the poster1or end.

The m1dd1e rib. 301ns the muscle node, 1t is thin and r1dge like and

converges towards the dorsal r1b poster1or1y "The,poster1or ends of

bthe_dorsal and m1dd1e.r1bs are Jo1ned“by a vertiealrridge. . There are"

‘perforate spines beneath and behind the muscle'node and beneath the *

middle'rib. The ventral rib~uSua11y'joins the anterior rib“and runs
along the lateral surface parallel to the ventral margin. Towards

the poaterior there is a short rib immediately above the ventral

"rib. 1In ventral view ‘the ventral surface of the ventral rib is

reticulate. The greatest'width lies.across the posterior end of

.the ventral rib.

The surface ofbthe'vaIVes is.strongly retiénlatel Many of the :

. fossae have a squarlsh outline and the inner sides of the muri often

bear spines or swellings.

vThe-hinge‘of the right valve consists of a small crenulate

.

" anterior tooth, rounded antero-median socket, smooth median groove,

. and a squarish crenulate posterior tooth.

The marginal zone is moderately wide, without vestibules.
Other internalfdetailaAcould_not be seen.

Remarks:"These'specimens are very similar to I. grossouvrensis

Donze from the- Lower Turonlan of S.E. France, but Donze's spec1mens

are cons1derab1y larger. As Donze has po1nted out this species is

s1m11ar‘to species of the genus Dumontina Deroco. However

I. grossouvrensis possesses an anterior marginal frill which suggests

that it belongs in Isocythereis. Unfortunately no muscle scars can
be seen in any of the specimens.
Occurrence: Middle and Upper Cenocmanian above the level of

the mid-Cenomanian non-sequence.
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Genus LIMBURGINA Deroo, 1966

iTypedSpecies. ypr1d1na ornata Bosquet, 1847..

L1mburg1na'7 alata n.sp. R

(Plate 24, f1gs. 1- 3, 8, 11 12, text- f1g. 5 8)

w1nged.

Derivation of name: Alatus - Latin
:mrpiagnosis: A species of leburglna ? with the ventral rib
strongly drawn out posterlorly. ‘w31 Dorsal riblredueedrto'a_

posterlor node. Muscle node large and p1tted

'Holotype: A left valve, 0s 9848 Sample BN9 12m below the
base of the Plenus Marls, Upper Cenomanlan, Buckland Newton, Dorst.
- Paratypes: & valves and carapaces, "0S 9849 to OS 9852 from the

same horlzon and locality.

Other Material: 167 valves and carapaces.'

_ dAMeasurements (mm) - . : ” o Length"AHeight:-‘ Width .
. . Holotype, left valve, ~ = 0S 9848  0.600 0;335'. 0.200
Paratype right valve,: S 0S 9849  0.539 0. 300 o. 200

Descrlgtlon. Valves sub- rectangular in lateral view w1th stralght

' .dorsaiiand ventral margins which converge sllghtly towards_the posterlorf‘:

The hinge'ear:in rhe.left nalveaoarely risea above the dorsal‘nargin;

the’eie tubercle is large and protuberant. The poaﬁerdor area ié:'

‘small with a convex lower margin and short stralght upper margin,

there is a marginal r1b.wh1ch bears a perforate sp1ne on its upper"

margin and 5 spines.on 1tS'lower margln.. The anterror nargdn ds

broadiy roun ded and_strengthened_bj a rib whichvbears_3:16w perforafe

spines.on its iateral edge,»and.in the right valne 8 low anterior

spinee wﬁilst the left valve‘bears 9 - loltﬁioker,'1onger’anrerior

spines. -There is an anterior flange in the riéht'valve. The dorsal

rib is rednced to two perforate spines;‘ am anterior one lying =

vertically above the muscle node,7and a‘nosterior conical apine.

with a reticulate base. This spine projects above the dorsal
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margin in lateraiiview. The muscle'node is'1arge:and rounded with

a retigulaﬁe’surféce, there-are two perfofa;e‘spiﬁeg in front ofLit

and one'bghind aﬁd béneath_it, fheAmiadle‘rib is absent‘bﬁt'there>'-“
is a éerforate»spine well behind the ﬁuséie node and a further one juét
beneath the poéterior spine of the dofsal rib. The ventral rib begins
at the anterior margin andiférms a ridge which_extends laterally iqto

a spine like pfojection at the posterior end. In ventral Qiew bhe»
véntfai surface 1is strongl& ré;iculate.‘ In dorsal view tﬁe gfeateét

width lies across the posterior end of the ventral rib.  The surface of

. the valves is strongly reticulate with the muri often having broad

.'spinés or swellings on their lateral margins.

~ The hinge éf‘thé right vaiye consis;s'of a weakly créﬂulate
anterior”footh which is as high as broad, a fairly shallow antérb-v
median sockét, smooth‘ﬁedian grobve, and a smallntriangular_very 
veakly.éfénulate postérior téoth. .Thé left valve has a_coﬁp}eméhtary
'ariaﬁgement. The'maiginal zone is-modérateiy brgad without.~'
vestibuieé. Other'internal details cogld nét be seen.

Remarks: This species is very similar to L.? sarlatensis Colin -

from the. Upper.Cenpomanian of_the Dordogne which also>has an alate

‘ventral rib andilarge reticulate muscle .node. It differs principally

in the reticulation, the fossae are much smaller in Limburgina

" sarlatensis and the muri are broad with. ingrowths into the fossae.

L.sarlatensis also has a larger postero-dorsal node and a larger muscle

node. Both species differ from true Limburgina species by the anterior

tooth in the right. valve which is much shorter and by the absence of
dorsal and middle ribs. Unfortunately the details of the muscle scars . -

are unknown in both species.

O¢currence: Middle and Upper Cenomanian but- only above the

mid-Cenomanian non-sequence.
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. Genus MATRONELLA Damotte, 1974

Type species: Cythereis matronae bamotte,and Grosdidier,,1963}

. iMatronella matronae matronae
Damotte and Grosdidier

(Plate 25, figs. 1,2)

1940 . Cythereis rudispinata Chapman and Sherbord; Triebel: 200,

‘pl.4, figs.. 47-50

1956 Cythereis rudispinata Chapman and Shéfborn; Deroo: 1516

1963 gythereiéfﬁétronae Damotte énd @rosdidier: 57, pl.j,rfigs.7a-f.

-1964¢ Qy;hereisicorfigenda Kaye: 62,'p1{7, figs.‘6;9;

. 1966 Cythereis corrigenda Kayé;- Grﬁndel:_33,'p1.6,.figs.7,8.

1971 Qythéreis>matronae Damotte and Grosdidier; Keen and Siddiqui:

1966 Cythereis matronae Damotte and Grosdidier; Griindel: 36; pl.6,"

fig.11.

66, pl.2, figs..5,13.

:1971b Qz;hereis'matronae Damotte and Grosdidier; Bamotte: 64,

pl.2, fig.9.

t

1974 Matronella matronae Damotte and-Grosdidier; Bamotte::182

" pl.23, figs. 1-18; pl.24, figs.19-22

1976 Ma;ronella matronae DamotteAand'Grosdidief;»Damotte;'148,
| '»_ p1.1,'fig.sg‘pl.a;’figs;37-39.i
ﬁiagnosis: A species of,Matronélla with'the.longitudinal fibs‘
reauced>to épines. Mi&dle rib reduced to a singlé spine. -
| Mat;rial: -4 valves | o -

Measurements . (mm) f - - Length Height Width

Right valve, , 0s 9853  0.637  0.341  0.132
. Left valve, - 0S 9854  0.681  0.363  0.155

Description: Valves elongate, Sub-fectangular with straight
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Qofsalﬂandjventral margins which coﬁvergé“towards the posteriof.
The‘ﬁinge ear is reduced to a stout ve:tical spiné élgced-sagittally‘
-toithe large eye tubercle in the left valve. Behind the eyé tuberclé
in Bo;h‘vaives is a high, obliqug'spiﬁé-like,_ridge. There is a
short inflated rib running down beneath the eye tubercle whith_Béarsi
a perforate sPine at.its base. The posterior is triangular with a’
short straight upper margin énd'convég lower margin. The‘poéterior
_ bodndary rib is very wéak?iit bea;s 6ne laterally directed pe;fbfate
spine ‘on its upper and lower margins and 5 doﬁnward direcged spine;
along its lbwer marginf_ The anterior margin is‘broadly roﬁﬁded and
strengthéned by a marginal rib. This rib bears a row of 8 sbines
'(perfqrateé) on its 1atera1'sidé‘5nd.a row of 6 stbut’SpTﬁéS»on.its-
.anterior_margin. There is a thin high ridge running from the uppgf.
anteriér spiﬁe to the eyé.tuberclé.‘ A high flattened spine_rises
- frbm*the:dorsal surface verﬁicglly above the muscle nodéland just
beneath this spine is a perforate-spine{ The‘dorsal rib begins

just behind this perforate-spine but this rib is reduced to a row of.
'3 high spines, atvthe'ﬁase of the posterior spine is‘a perforate.
.;pihe. The dorsal rib ends pésﬁeriery in a large downward

direc#ed proéess which bears a large spine dn its upper end. - The
middle rib is reduced to a large conical spine, it lies well Behind
" the mﬁsclé node which is large and bears 4 elongate spiﬁes.' in front
of the musclé node are two small perforate sﬁines one above the othér
and behind and beﬁeath:fhe'muscle node is a large, perforate gpiﬂe.
Ihe-ventfal rib joins the anterior rib and is again dividgd into a
fow of 6 spines the pogterior one being somewhat larger. On the
ventral surface beneath the poéterior spine are 2 long downward directed
ridges, anteriof to these is a lonéitudinal row of 3 short ridggs
with a fufthér weak ridge sagittal to this. In dorsal view the

greatest width lies across the posterior spine on the ventral rib and
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across the spines on the muscle node.

' fhé hihge»of the right valvé consists of affaif1y highiﬁeakly
'crenulafe'éhterior tdoth, deep, rounded ante;o-mediaﬁ socket; smooth -
mediaﬁ gfdo§g and an elongate cfepulaté posterior tooth, lower ét
‘the'anterior end. |

7 Tﬁe mafginai zone is raﬁher»narréw‘withouf'vestibules. .There_
are abqutalb straight marginal po:e‘éanals at the’éntgfior end andi_
5bqutA10jat the posterior end. Normal pores aré,conééntrated aldﬁg,;He‘
-dorsalAénd véntral ribs and along-thé-Iiné of concrescence.
'__Remérks} The Cenomapian forms from Brifain'are smalle? thaﬁ thoée
.frém France but the distributiqn pf spine; is idengiéél'inAbéﬁﬁ.forms
and they must be regarded.aé belonging tQ the.$amevspecies.

M.m. exuberens Colin, from the Upper Cenmomanian of the.Dordogne is R

a little larger and has fewer spiﬁes aioﬁgfthe dorsal'margin whilst

the rest of ‘the spines are much longer than in M. m matronae. .
Occurrence: This species has oniy been found in two samples from -

vthe'Bfitish Cenomanian. Both of these come from just beneath the mid-

'~ Cenomanian non-sequence.

"' Genus OERTLIELLA Pokorny, 1964

Type species: Cythereis reticulata Kafka, 1896.

Oertliella donzei n.sp.

(Plate 24, figs. 4-7,9,10; text-fig. 5:8)

Derivation of name: After Dr. P. Donze who first recognised this .

.species.
1972 OQertliella sp.A. Donze: 371, pl.2, figs.21-24

Diagnosis: A species of Qertliella with a large muscle node,

>

middle rib reduced to a singlé spine, surface strongly reticulate.

Hbiotype: A left valve, 0S 9855, Sample BNl, 2.5m. above the base

of the Cenomanian, Middle Cenomanian, Buckland Newton,‘Dorsef.
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- iParaﬁypéé: 8w§51§és“and“ca£épécés 0S 9857 to OS 9864 from the

Saﬁe horizon and locality.

‘  fﬁ0ther.Materia1: 1151 valves and carapaces;

:'MEasurementS‘Gmp) o - >f._lehgth_ Heigﬁti ~ Width
Holotype, left valve, - 0S 9855  0.593  0.324  0.155
_Paratype, right valve,  * 0S 9858  0.560 ~ 0.300 - 0.148

‘Description: 7V51ves sub-rectangular, strongly calcified.

Dorsal and ventral margins straight and cbnvefging slightly towards
bthe poéterior. Hinge ear nbt developed, but there is a‘1a¥ée éyg o
tubercle which:markﬁ the highest éoint'of the~valvés; Posférior

margin_bluhtly tfiangular with a weakly concavé upﬁér margin. and
' convex lower m;fgin. There is a'postefior marginal rib wh@ch.bea;sA

a small perforate spine on the uppef mafgin and-5 spineé on the lower
.Amafgin. The anterior margin is brqadiy roundéd-and st;engthehed-by.a'

marginél rib which bears 5-6‘very low pérfofate spinesvalong.its

lateraliedgevandvabodt 15 small spines aiong its ;nterior edgé. .TheA
dorsal rib begins below the dorsa1~margin, vefticélly above the ﬁuécle»
node.with a pefforate spine. There is a further berforate spine

behind this, énd both spines lie on a iow rib whichABeéomeS~stronger-
~§ostériorly. The rib is notched at the poStérior'end and terminates

in a downward-directed process. The middlevribris reducea to ‘a single
spine though there is‘a perforate épine behind‘and below this. There
is also a perforate spine between the middle rib spine-and the dorsél
matgin; The muscle node is prominent and smooth . Thg-ventral rib
ﬁegins just behind;the anterior margin but does not join_the anterior

‘rib, it bears 7 low nodes. 'The ventral rib lies just aBove the

ventral margin in lateral view. In ventral view the outline is the
. shape of an arrow head with a_compressed posﬁerior end. The ventral

surface is reticulate. In dorsal viev»the posterior end of the

dorsal rib bears a fcw of fossae. The greatest width lies aéross

thé mu;cle node.’
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_f Thé hiﬁge'oonsisto'of a §€5k1y>;;éﬂoiafeménterior Eootﬁb‘deep
éntero*modian sockgf, smoothAmedién groove and-a‘smooth’postefio¥ tbotﬁ.

- Ihefsorfacevof the valves, apart from'the-muscle'nodo'is'r
~strongly reticulaté_with.broad rounded ﬁdri, often with irfegular
‘margins. :The.fossae fofﬁ a ring dround thé middle rib spine,

The h1nge of the rlght valve consists of a rounded, knob 11ke

anterlor tooth a deep, antero-medlan socket smooth postero-
médianbba; and‘a rounded knob-like poste;ior tooth.  The left valve
has a complementory afrangement.

'Tﬁe inner lamella is fairly narrow, withoot veétiboies.~
»Métginal pore canalo are straight'and,not'degf disfinct. ‘At the
'anoérior end ohere aro'dbout 20 Ghilst thore are about 10 dﬁ fﬁe

poéterior end.

"AThe centf;l muscle scars codsiét of two lower elonéate_scaréj
'Qi;h a more elonéaté»scéf above which is conotrioted in the middle.
, Aboye this is a scar which isvdivided into two roudded.ocars.v The

fronfal soar is 'V' shaped. S o iArf

‘Remarks: Tﬁe génerai characters of thorvaIVes‘and tho hinée olace

- this species in .Oertliellé. The adductor muscle scars dre identical

with those described for O. ingerica by Damotte (1976), buf io Damotte'o

species the frontal scar is divided. O. dooéei is similaf’to
0. soaresi Colin from the Cenomaniah-of MamarroSa,,Portugal; bdt
that species is wider in dorsal view and has a different pattern of
reticulation. In O. soaresi the A and B rows of foésag are'éombined
and io the V row.the fossae are very large. .Oertliella sp.A. Donze
1972, from the Cenomanian of the Aloes Maritimes, Ffance,.appoars to
be identical to 0. donzei and 1is therefore included in the synooOmy_o

Occurrence: This species is common above the mid-Cenomanian
non-sequence but it can also be found io.toe Lower Cenomanian in some

areas.
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Genus PLANILEBERIS Deroo, 1966

- Type species: Cythere lepida Bosquet, 1854. .

" Planileberis chathamensis n.sp.
 (Plate 23, figs. 9-11, 13)

" ‘Derivation of name: After the town of Chatham, Kemt, which is 10

" kilometres.from the Blue Bell Hill quarry.

1849 Cythere (Cythereis) cornuta (Rpemer); Jones: 21, pl.5,

figs.13c,d (non pl.5, figs.l3a,b,e).

1890 Qz;hereis'orhatissima var. nuda Jones and‘Hindé: 23, pl.2,
figs.12,13, (non pl.1, fig.76; pl.2,
figs. 9,14; pl.4, fig.14).

Diagnosis: - A spécies of Planileberis with a relict first-

order reticulation on the laterél—surfacé;in which the'foégée-beaé
grdupsvof round pits. .Dgréal_rib weak with a large posterior process.
| Holotype: A femalé right vaive, 0s 9865.',Samp1e PBH3 12m{‘?ﬁ;'.
below the Tottefnhoe Stone,'PitSténe,‘Herts. |
Paratypeé: A3'valves'and carapacés, 0S 9866 to 0S 9868 fromAthe

same. horizon and locality.

- Other Material: 170 valves and carapaces.

Measurements (zm) " Length  Height width
Holotype, female right valve  0S 9865  0.681  0.363  0.132
Paratype, female carapace, 0s 9867  0.714 ~ 0.395 . 0.253

Paratype; male left valve, =~ 0S 9866 0.725 0.330 0.130

Deséfigtion: Valves elongate,_sub-triaﬁgular with the straight
doréal and ventfal margins converging'tOWardé the postériof. The
“hinge earvié small and triangular with a.pointed‘top. Behind this'g
short oblique ridge stands up from the dorsal margin,at the anterior
of which is a fairly iarge eye tubercle. -Iﬁis_ridge is also preseﬁt'
in the right valve. The posterior is triangular, igs margin is strength-

ened by a rib which bears an obliquely directed perforate spine on its uppér
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and’ lower marglns and 6 splnes along the lower margzn The anterior

-l.margln is broadly rounded and strengthened by a marglnal r1b wh1ch

"ﬂf#bears 9 low splnes (perforate’) along ltS lateral edge and 11 anterlorly

3

'._d1rected splnes alongllts anterror edgeu At the top ofrthevanterlor
'margin between the two rows of spines_isla thin ridge. This runs
" from theheye‘tuhercle to near thefupperUSpine in the anterior row.
. Avshort'vertical-rib'runs down from the eye tubercle. The dorsal rib

~is indistinct, beginning with a perforate spine verticaily above the

muscle node. . Behind this is a larger perforatefSpine followeddby a

small spine; These spines are linked by a weak ridge which ends at'the -

‘~hposter10r end in a large rectangular block which stands well out from

vthe valve surface and bears two weak vert1ca1 ridges. In front of

thls block 1s another perforate splne. The m1dd1e-r1b is reduced to

a 51ng1e small splne with a perforate sp1ne beneath and beh1nd it.

- The muscle node is smooth rounded and fa1r1y promlnent. Behlnd and -

beneath'it'is’a'perforate spine. The ventral rib begins beneath the

muscle node, it consists of three elongate spines joined on a weakly

-inflated rib. At the posterior it ends in a triangular process which
protrudes below the ventral margin. The ventral surface of each:”

'valve»bears>3 weak longitudinal ridges.

The surface of the valveSAbears’a_very weak first order.

. reticulation, the muri of which are indistinct and may only become

clear after coating. The sola-of each fossa bear up to 12 round

pits often arranged in rows and ‘themselves containing up to .6
papillae.
In dorsal view the carapace is laterallyocompressed with almost

parallel sides. The greatest width lies across the posterior end of

the ventral rib.

The hinge of the right valve consists of a weakly crenulate

anterior tooth,'deeo rounded antero-median socket, smooth groove
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» ahand a small trlangular very weakly crenulate posterlor tooth. The
lleft valve has a complementary arrangement.. |
.The marginal zone is moderately w1de wathout vest1bu1es;"
:Thetevare:about 20-25 marginal pore canals at the anter1or and-about;
.10 at the postetior; The& are‘atraight-and rathef thin. hormal j,.

- nqree are.fairly common,'thereais a Tow arpund_the’line'of.
eenerescence. | | -;

~ The.eentral muscle'searsiconsistief a.vertiCal tew'of.4~scarsA l
with the_second one down heing ratherrelongate, and a fﬁ' shaped ,>
"antennal'scaf.
: Maies'can be fonnd; they are lqnger and less h1gh than females.

Remarks: Two spec1mens of thls spec1es were flgured by Jonesr

L:(1849) who- included them in Czthere15‘cornuta. ‘Later Jones and

'Hlndel(1890)_xnc1uded these specimens together with other unrelated

'A,fdrms,injC. ornatissima var. nuda.’AKaye.(1964c) erected a lectotype

for Cythereis nuda and included the specimens figured as pl.2,

‘figs. 12,13 of Jones and Hinde in Cythereis luermannae Triebel. ' On

examination of these speeimens they are found to differ from

C. luermannae in lacking the ridgeflike dorsal and ventral ribs, and ‘,

the-wedgealike hinge ear in the left valve. They also have a very

- different surface ornament.

. Planileberis chathamensis can be distinguished from

P. praetexta arta Damotte 1971 from the Cenomanian of the Dordogne,

France, by its smaller size and less inflated ribs. P. rectangularie '

Colin‘1973'from the Cenomanian of Le Fournet, S.E. France has a much

more rectangular outilne and its longitudinal 'ribs do not bear splnes.
Occurrence: Lower and M1dd1e Cenomanlan‘up to the level of theh

mid-Cenomanian nOn-sequence.
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. ‘Planileberis sandersi n.sp..

(Plate 23, figs. 6-8, 12)

" Derivation of name: After Mr. M.K. Sanders, Co-director of

'Engineering Geology Ltd' who‘supplied-the samﬁles from Pitstone

ixqﬁéfry.'

‘Diagnosis: A small species of Planileberis with a densely

_ pittedvsurface, reduced dorsal rib and weakly developed smooth muscle

node.

" Holotype: A left valve,,OS 9869. Sample PBH3 lim.;Zm.'below-fhe ‘

" Totternhoe Stone, Pitstone, Herts. -

'Paratypes: 3 valves and carapaces CS 9870 to OS 9872 from the
same horizon and locality. 7

. Other Material: 178 valves and carapaces.

" Measurements (mm) 7 .7', _ Length ~ Height ."Wiﬂth -
Holotype, left valve, . = ' 0S 9869  0.571  0.319  0.110
"Paratype, right valve, = ~ 0S 9870 -0.568 -0.286 -1;0.110-

Desciiption:"Carééace very sméll,'laterally,étroﬁgly

- compressed with almost parallel sides.. Dorsal and venﬁral margins
straight and converging.towards'the‘posterior end. The hinge ear

‘consists of an anterior portion which is trangular with a sharp top.

Behind this is a lower flat ‘area .on the posterior of which is a

sharp obliquely backward pointing ridge. This ridge is élso'presgnt"

in the right valve and at its lower anterior end is the fairly

prominent eye tubercle. The posterior is triangular with a marginal

‘ribﬂ Its upper margin is coqcéve'and it bears two perforate spines,

the lowér one being rgther small. Its lower margin béars=a row bf'
5 downward direcféd'séines,and 2 laterally directed nodes. =Thé o
anterior margin is broadly rounded and is.strengthenéd'b§~a rib.
This rib bears a'sharp'ridge along its laﬁeral edge and this ridge
béars ébdﬁt iO,very small perforate spines. ,Poihting forward from
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the anterior. edge of the anterior rib are two rows of 8 - 10 spines

each. The dorsal rib is strongly reduced and consists of a large

tfiangularbdownward directed b¥ock>at_the posterior. In front of
this block at the dorsal margin'iSTa large perforate spine. The

rib ends here,'bUt verticélly abqve-the muscle node, near the dorsal

" margin ‘is a perforate spine with a further larger perforate spine

behind it. The middle rib is reduced to one_smallvspine (perfofafe?)

 which lies well behind the muscle node. The muscle node is low and

- only clearly visible because it is smooth. Behind and beneath it

is a large perforate spine. The ventral rib is aiso weak, it begins

;bglow’the-mUscle noaeband runs backwarHS'aé a weak swelling»which”
' bears 2 - 3 low spines. It ends péstéfiorly in a Vertical‘SIOCk-

- like prbcess which extends just.beibwithe ventral mafgin.inAlatérai
view. Qn‘the ventral suéfacé'there is just one weak lonéitﬁdinal

~ridge on each valve.

The lateral surface of each valve is covered with a series of

rounded pits which apparently developed as a second order reticulation.

The first order reticulation has almost completely disappeared

_.though traces .of the muri can be seen néar the anterior end.

In dorsal view the carapace is strongly compressed laterally

with neafly parallel sides. The greatest width lies across the

 b1ock-1ike process at the posterior end of the ventral rib.

The hinge in the right valve consists of a very weakly

. crenulate anterior tooth which is about as long as wide, a rounded

antero-median socket, smooth median groove and squarish‘very'weakly
crenulate posterior tooth.

The»marginél zone is moderately wi&e without vestibules. There
are ;boﬁt-ZS thin, straight ﬁarginal pore canéls At the anterior end
land abou; 10 at ﬁhé»postérior end.

There is a vertical row of 4 muscle scars with the second one
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down belng more elongate and the 1ower two belng small and close'

together S0 that,1n some speclmens they appear.as one scar. The

anterior scar is.'V' shaped.

Remarks: ~This species is»placed<in" Planileberis because
of -its laterally compressed out11ne 1n dorsal v1ew, weak muscle node,

absent middle rib- and pitted surface. :Thls species can be.

distinguished»from most other speciesrof_Planileberis py‘its small
size and the reduction of its dorsal rib. P. sandersi canvbe

distinguished from P. chathamensis by. its less elongaté shape,

. smaller, smooth muscle node and the lack of a weak_reticulation{ :

L ]

. Occurrence: - Lower and Middle Cenomanian. - -°

Genus PLATYCYTHEREIS Triebel, 1940.

'Iype species: . Cythereis excavata Chapman and Sherborn, 1893 -

; Platycytherels cf. chapmanl Kaye, 1964c.
(Plate 25, flgs. 3- 6)

l964c Plat cytherels chapman1 Kaye. 69, pl 6, flgs 16 18, 20.

D1aggos1s: A species of the genus Platyczthere1s with lon°

dorsal and ventral ribs and a weak anterior rib.

~ Material: 57 valves and_carapaces

Measurements’ Gmm) _ - o - Length  Height . Width
Left valve, 0S 9873  0.670  0.35=  0.132
. Right valve, - 0s 9874 0. 648  0.350  0.132

= »azome mE TS nmLEmIT

‘ Descrlptlon Valves sub- rectangular, laterally compressed
dorsal and ventral margins stralght and weakly converging towards.

the posterior. Poster1or margin stralght and vertical w1th up to

‘ 4 small spines whlch are often broken. The anterlor margin is gently

rounded with about 5 stout spines. There is a slightly thickened'

_area on the lateral surface at the base of these spines which may

represent the base of a broken anterior rib. There is a fairly small

eye tubercle. ' The dorsal ridge—like'rib begins‘beneath the eye

tuberéle and runs to the postero-dorsal angle. The ventral rib is
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- also th%h.and ridge-like, it runs the-iéngth of the ventral margin.
~. The muscle node is indistinct, it fofﬁs_a Smali proﬁubérance in
doréal view.A Thevsurféce of‘tﬁe valves is stfbnglyAreticulétéAﬁith
iatge ﬁolygonai pi§5'aﬁd Bréad mﬁri. Iﬁrventralvviéw éhe'ventral
~ surface is flat and retiéuiate. The carapace is strongly compressed
lateraliy'withAalmost paralleirsides. Thé greatest Qidth liés
acfoss the ﬁuscié ﬁode; |
| The hingé of thé'right valve coﬁsistS»of a small peg-like '
anterior tooth, rounded Antérq-median socket, smooth median groove
;and.é small elongate, triangular, weakly crenulate posgefior ;ooth;
Tﬁé left valve has a complementafy arrangement. The marginal zone
is nafrow, without ve#;ibules. Other internal,details_could not be
seen. :
| Remarks: All the épééimens_of'this species from the Cén&manian
appear to have their fragile, frill-like ribs broken and hence it:is_
difficult to assign thgm to a speci;s; The shape of thé valVes and
distribution of the weak ridges (rib béses?)'which remain suggest
that the specimens belong to P. chapmani.
| Occﬁrrence:> fhis.speciés iS'only.found-iﬁ-tﬁé lowégt.féwr

metres of the Cenomanian from_SouthérnvEngland.

Platycythereis cf. P. gaultina Jones, 1849.

.

(Plate 25, figs. 7-10)

1849 Cythére (Cythereis) gaultina Jones: 17, pl.2, figs.7a-c.
Diagnosis: A species very close to P. gaultina but of smaller
"size with distinct ventral,riﬁlets.

Material: 133 valves and carapéces.‘

“Measurements (mm) ' : i Length Height Width
. Left valve, | 0S 9877  0.483  0.264  0.100
Right valve, = - 0S 9878  0.472  0.253  0.100

208



Descrigtion: Carapace small,Kséropgl}icaiéified,’sngrectangular
with-sfréight dorsal #nd véntfal mérgins which converge toﬁérds thei
posterior. Thg posterior pargin»is straight ahd.ﬁértical'ﬁith two
long spines and 3'-‘4 small spineg'but these aré often broken.» The'
anferibr ﬁargiﬁ is complek,=thére is alyidge-like'anterior marginal
¥ib whicﬁ\doés not reach ﬁhe‘ventral méfgin. Anterior'to this at
‘tﬁevtop there are three'sfout spines &hich arelgll joined on a frili- 
like'fiange. ‘This flange is not presént lowér.downAbut there are
3 more, stout, ridge-like‘Spines; The lower one df these continue;1~
as é thin ridge which forms the yéntral margin ﬁo_jﬁst;posferior of -
'mid;léng;h; Another thin ridge begins above.itslﬁésfe:iér éﬁd and
forms ghe'ventral margin up té fhe posteriorfi.Dorsal and middle ribs
are absent, but ;here is avsiightly inflated afea neﬁr_thé péstgro-.'
dofsal catdinal_angle. The mﬁséle node is small ana hooked baékwafas
in'dorsal view. In ventral view there is a thin longitudinal ridge
.which is.obscured in lateral view_by-the ventral ridges.. Tﬁe-
sﬁrface of tﬁe valves 1is stronglyvreticuléte with deeﬁ, often
rgéténgular-shaped foésae, | | e

. The hinge of the right valve consists of an indistinct

(rounded?) -anterior tooth, very weak antero-median socket and a smooth -

postero-median bar. The posterio; tooth is crenulate. The ieft:
“valve has a compleﬁentary arrangemént. The inner lamella is
modefately wide, without vestibules. Other intermal details could
not be seen. i
Remarks: The Speéies P. gaultina iéiweli known and has been
adéquately described. - Tﬁe specimens from the Cenoﬁaniaﬁ aré'similar
té P. gaultina but are smaller, léss inflated and have ?eptral ribs
'-which are more distiﬁct than iﬁ'P. gaultina. The fossae in the‘
re;iculation are alsé smaller and more elongate. | |
0ccurrence:‘-g;cf.P.gaultinavis presentronly in the lowest
few metres of.the Cenomanién in Southern England. |
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Genus TRACHYLEBERIS Brady, 1898.

Type species: Cythere scabrocuneata Brady, 1880.

Trachyleberis medwayensis m.sp.

(Plate 25, figs. 11-14)

Derivation of name: After the Medway valley on the north

- side of which is the Blue Bell Hill quarry.

_ Diagnosis: A sﬁecies,of the genus Trachyleberis.without_a

~ distinct muscle node. Lateral surface smooth with spines restricted

to the margins. e, ) o

- Holotype: ';ﬂiegfubalve,J6§M§881:i'égméléhhﬂz:iigiSQ. below
thé base of the Plenus Marls, Biue_BelI.Hiil,AKent. 7 |

: Péfatypes: A ;ight_vélve, 0S 9882 ff@m thé same'ﬁdriion‘and Iocauty;3

"Hypotypes :a carapace, 0S 9883>from sample S21,“Midd1e.Ceﬁaﬁanian,

Southerham, Sussex.

- Other Material: 12 valves.

‘Measurements (m) - ~_  Length Height’ _Widthv :
Holotype, left valve 05 9881  0.681  0.330 0.130
Paratype, right valve, . 0S 9882 0.670  0.319  0.130

- N TRESIESRSL AT T RS I

.'Descrigtion: Valves thinly caléified, elongate, triangular
in outline. Dorsal and ventral margins straight and strongly
converging :posteriorly. . The posterior is triangular and .

acutely pointed with a weak marginal rib. This rib bears three

spines on its lower margin and three posteriorly directed spines at the

posterior extremity. In the left valve only there is a large spine

over the posterior cardinal angle. The anterior margih is broad1y 

rounded with a weak marginal rib which bears 6-7 indistinct nodes

_on its lateral edge, the upper one of these forms a long spine.

There is a row of 12 stout spines around the anterior margin, and

some of these bifurcate at their distal ends. The eye tubercle is

small but distinct. In the left valve only, two spines project from

210

L T WIEECL - LTRSS S



the dorsal margin one -in front and one bghind the eye tuBercle, a thin
high ridge connects the Anterior ;pine'gith the antérior rib. There-
~are twonstout spines atIZ/S_Iength near the adrsal matgiﬁ and a further
largevﬁpine near the dorsal margiﬁ at 575 length,Qith_a pore cone
beneath and behind it. Along the ventral margin':hére‘are two groups
- of spines.- In the anterior group therelare-4 stout'spines; an
.anterior-one éndAa vertical réw of 3 behind this with>the lower two
beiné'joined at their bases. The pos;eri&; group consists of ai
broad base from which arisé two stout spingé, one benéath'andvbehind
thé othgr. These spines may bifurcage distaily,but they are often
broken. There 1s a further small spiné on the‘ventrél sﬁfféce
,bepeath this‘groﬁp. The lateral surface of the valvés.is cémpletélf
smooth Qi;h&ut a muscle node or-middie rib;. : |
The hinge of the right valve consists of a rather short, brbad“‘b

Acrenulaté anterior tooth, with a 1ower-an£erior portion, sméll'roﬁnded
,anteréfﬁedian socket, weakly crenulate median groove and é éméll
ﬁriangular, weakly cfenulate posterior tooth.

."The inner lamella is very broad, parﬁicularly-anterq-ventrally;
and'isiwithout vestibules.

'Other internal detaiis could not be sgen.
Remarks: This species has fewer spines than'mpét other.

species of Trachylebéris,»but the iong, sometimes bifid, spines

around the margins, the overall shape and the hinge suggest,that it
belongs in this genué. The absence of spines over most of the

lateral surface and the absence of a muscle node make this spe;ies

vquite distinct from other species of the genus. T. medwayensis is most
closely comparable_té i. pennyi Neale 1975, from the Santonian of
' Gingin,W.Australia, but that species has a ﬁuécle'nbde with a large
spine on it and more spines on the lateral sufféce.

Ohcdrrénééz .Thi; spécies is‘very'fare in‘thé.Bfitiég
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Cenomanian. All the specimens that have been found have come from

the Middle Cenomanian above the mid-Cenomanian non-sequence.

Family CYTHERURIDAE GC.W. Maller, 1894.
Subfamily CYTHERURINAE G.W.. Miller, 1894

. Genus CYTHERURA Sars, 1866.

Type species: ' Cythere gibba O.F. Miller.

Cytherura striatoides Bonnema, 1941. :

--v(Plate 34,'figs.45, 6)

~ 1941 Cytherura striatoides Borinema: 16, pl.5, figs. 24-28.

1966 Cytherura striatoides Bonnema; Herrig: 864, pl.28, figs.18-21.

' Diagnosis: An elongate species of Cytherura with straight dorsal
and ventral margins which converge towards the posterior. Lateral
surface bears about nine longitudinal ribs..

'Materiélzv 44 valves

Measurements (mm) o L Length' Height.  Width
‘Left valve, : .05 9883  0.363  0.165  0.066
Right valve, v 05 9884~ 0.341  0.155  0.066

.Descnigtion: ;;1v¢§ elongate, thinly éaléified; . The dorsal
N mérgiﬁ'is'iong and s;raight_and cbnverge§'postéfiorlj-?ith the
’_venfrél margin which is straight to weakly convex: The'pOSterior:-»'
" margin 1is weakly réupded to aimbst triangulaf.. Thg'anterior mérgi#»
is obliquely rduﬁded...There are about 9 1o§ilongitudinél ribs
which are equally spaced ééross the vaivé su?face, these convefge
somewﬁat atfthe posteriof and anterior endslof’the carépace.,-Thé )
valves are modefately wéil inflated and in dorsal view the outline
-is gentlf convex with the greatest widtﬁ just'in frbntvof mid-length.
Interﬂally'tﬁe marginal zone is broad with a large crescentic

vestibule at the anterior and a narrow posterior vestibule. The

‘hinge consists of small elongate terminal teeth‘in_the left valve,-
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E*_separated by a stralght, smooth groove.‘ TheAright valve is -

'fg;complementary. O;her internal detalls could not be seen.

" Remarks: This species appears to be quite well defined and
its shape andfdrﬁamentation make it unlikely to.be confused with
other sﬁecies-of Cytherura.

Occurrence: This species can be found throughout the Cenomanian

-but it is never common.

- Genus EUCYTHERURA G.W. Muller, 1894 .
Subgenus EUCYTHERURA G.W. Muller, 1894

; Typé species. Cythere complexa Brady, 1867.

fEucytherura (Eueytherura?)_chathamensishn; sﬁ.t

©. (Plate 27, figs. 5; Plate 34, figs. 1,2)

- Derivation of name: After _the town of Chatham, Kenr, wﬁich

1s 10km. from.the Blue Bell Hill quarry.

» Dlagn051s. A species of Eucztherura with long stralght dorsal
and ventral'marglns, an inflated carapace w1thjdlst1nct swelllngs and
a retlculate sarfaee. » e |

Holot&pe:. A right'valvegAOS 9885. eéamfle'BBS;‘A13.5m. below
the aase of‘the-Plenus Marls,-Upper»Cenbmanian, Blﬁe Bell Hlll,»Kent.

' Paratypes:. A left valve, 0S 9886 and a carapace 0S 9887 from

1 the same horizen and locality.

: Other material: 61 valves:

Measurements (mm)' o : 'i ~ Length  Height - Width
Holotype, right valve, 05 9885  0.395 0.187  0.105
V 4Paratype, left valve, : 08‘9886' 0.384 . 0.200 . 0.110

Descrigtioh: ‘Valves elongate, sub-rectangular. Ventral margin
'straight, sub-parallel to the long;straightbdorsal margin, the two

converging slightly posteriorly. Anterior margin broadly rounded,
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posteriof margin fqunded buf étraight postero-dofsally.' Carainai

. angles éfe quite well dévelopgdg The-valvgé,are.inflated»andvbéaf
k ;a‘series of founded éﬁeilingé.»’Thefe;is.é pronounée& elong#te
ventral swellihg running frdm jﬁst-in ?roﬁt §f mid-iength toV%‘
rlgﬁgth,_thisAsweiling risesAgentiy:but ends rétﬁer ab;uptly at the
posterior;  At11/3 ieﬁgthAthere_is a ropﬁded sweI1ing over.the'
_-muscle séér area. AAserie; of_lpwer.5weliings occuf‘along the

.dofsél mérgip, the most préminént of which is the-antero-dorsél?

_bﬁt low éwellings also_ocCur.at‘% and % length. Around theﬂahtgfiér
aendvruns a ﬁérfoﬁ flattengd’atea-énd there is a wider f}attened area
~at thé posterior; Thé surface is covered by a series of low ridges._
forming a reticulate meshwork. This mesh crossesAtﬁevswellings but .
is:leés brominent'beﬁind the mﬁscle node aﬂd is ab;eﬁt on the.
flattened posterior end. In doréal view_thel#entral sQeLling-~ .V
apd:mustle node form the ouéline with tapérea aﬁ;erior and posterior
ends.A'fhe.valvés aré almost equél in size:with thevleft valve
oﬁeflapping the right at the antefior-and posterior ends of the hingé.
The greatés: height lies’anrerioriy; thebgfeatest wiqfh lies
,_acrosénthe ventra1 sweiling. . |

‘ Interiorly the marginai zone is moderateiyiwide with a.Qes;ibuie_ E

.situéted pdstero-ventrally'adjaéenf to the deﬁre;sipn caused b§ the .
‘postero-ventral swelling. There are no other vestibules. The hinéé
consists of términal squarish teeth.in the fighg valve sepéra#ed by
1a sfraight smooth gfooQé.@;The left vélve-has-te?minalAéockets,
open beneath, separated by a loﬂg smooth bar. Other intérnal details
could not be seen.

Remarks: E. (E?) chathamensis is similar to E. nuda Kaye, 1964a

but it can be distinguished by its long, straight ventral margih, :
the presence of a muscle node and weak swellings along the dorsal

margin. The pattern of reticulation is also stronger in E. nuda.
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Whllst E. nuda was descrlbed from the Barremian of Speeton, Kaye
also descr1bed some specxmens as.E. aff nuda from- the Alblan of

" Rent. E. (E?) chathamensis 1s.close1y related to these forms and is_elmost'“

‘certainly descended from them. E. (E?) chathamensis can be distinguished -

from E. aff. nuda by its more pronounced muscle node and_aoﬁero-dorSal
- node. and also by its smaller ventro*laterallswelling},.A further
development along this lineage appears to_beAin_the'specimensofigured

. by’Bonnema (1941; pl.5, figs. 56,57). Bonnema grooped his specimens

into E. tuberculata Bonnema 1941, but if‘his-first_figufes-of this
- -species-are taken as typical (pl.5, figs. 52-55) then the specimens -

of pl.5, figs. 56 and 57 are seen to be quite different. These

figures differ from E. (E?) chathamensis by having muchfmorexprohounoed‘
do:sal nodes and muscle node.

The subgenus Eucytherura (Vestlcytherura) 1s deflned by

1Grunde1 (1964) as dlfferlng from E. (Eucytherura) by the development

of broad vestibules at the anterior and posterlor ends:ofvthe valves.

E. (E?) chathamensis appears to be somewhat transitiomal in having

a postero-ventral vestibule only and it is therefore referred to the -
type sub-genus.
Occurrence: Cenomanian but never common.

Eucytherura (Eucytherura) griindeli n. sp.
(Plate 26;.fig§, S-I;-Plate 33;.ffgs. 3,4)

Derivation of name: After J.‘Grﬁndei.who first recognised

this species.

1966 Eucytherura (Vesticytherura)? tumida? Bonnema; Griindel: 43,

pl.7; figs. 37, 38.
Diagnosis: A strongly retlculate spec1es of Eucztherura with two

nodes in the reglon of the muscle scars and a serles of ventral riblets.
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aA;Hélotyﬁé;.A left'vAIQ;;AbsTQBSé.VTSaﬁpievPﬁﬂj-i2; é£. below the
'f Tottefnhoe Stone, Middle Cgﬁomani;n; ?itsfone, ﬁerts(

_: .Paratypes: 9 valves,‘OS:9889 toios 9897 frqm the same horiiqn i
and locality. | '

Other material: 473 valves.

Measurements (mm) o L tength»_ Height . Width

Holotype, left valve, - 05 9888 0.300 -0.176  0.115

_Parétype, right valve, m9§"9892 0.290 O.176' "0;110."
| ' Desériztion: Valves small, sub-quadrate, inflated and'gf:qngiy
- feticul#té.' Dorsal margin straight, véntral ﬁétgiq éubfparallel,
' being weakly convex. The antefior margin is gently rounded and‘
in well preserved sbecimens there are 5 sﬁprt marginél projections
. which project back as short faiséd-ribg. The'lowest of these ribs"
is joined to a fib running alongrthe véhtrél'margin, The pos;efidrv
'is_triangulér with the posterior,extremity'at,2/3'height.' The eye ‘
ﬁubercle is prominent and has a short vertical rib beqeath it. The.
muécle ﬁode consists of a-small rounded anteriofinode with_a
‘Cregcent-shaped node behind this. The véntrél sﬁrface bears two
'loﬁgitudinél ridges at the anterior,‘the outermost of these is ionger'
and joins the lowest anterior ﬁa;ginal prbjectiénL'_These'tﬁo ridges
end at about % length ‘and behind them is én oblique fidge’whicﬁ runs
'up onto the lateral surface. There are also raised areas at the
posterior ends of the dofso-lateral and ventroTIatéral margins-
In.dorsal.view the sides of the Qalves,are almost straight and
converge slighﬁiy-téwards the antefior eﬁd.>At thevénterigr:and
posterior ends the valve mafgins are strongly convergent.
' The.surface of the valves is st;ongly reticulate,A The

reticulation t#kes the form of a "'trefoil celatigﬁ" with the

fossae being constricted by ingrowths from the muri. Several

" perforate spines are also present.
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The h1nge of the rlght valve con51sts of very small, smooth
'term1na1 teeth separated by~a long stra1ght,groove, In the left
valve the terminal sockets are sméllrand-open beneath,-the medlan

. bar is very f1ne1y crenulate.

. The marglnal zone is moderately broad and vestlbulesrhave'
rnot'been seen. Marglnal pore canals ane‘muscle‘scars could not be
seen. |
: Remarhé: ThlS spec1es was flret recognleed by Griindel
- (1966) but was referred by him to E. tumida Bonnema 1941
'.E. tumida as 1nterpretted by Herrig 1966.1s-larger, lacks_the
o ﬁﬁselehnedes, has a smaller eye. tubercle and weaker ventral ribs.

The fossze of the reticulation are also larger and less celate.

Griindel placed the species in  the sub-genus E. (Vesticytherura),
whilst recording that he could hot see any yestibules. ‘This species

 "is therefore placed in the Sub-genus E. (Eucytherure).A

E. (E.) griindeli is rather similar to E. (E.) antipodum

_Neale 1975 but this species has a postero-dorsal rib and is rather
~ different in dorsal view.
" ‘Occurrence: This species is present throughout the Cenomanian

of Southern England.

Eucytherura (Eucytherura) kayei n. sp.
(Plate 27, flg. 6 7; “Plate 34 flgs. 3, 4)

Derivation of name: In honour of Dr. P Kaye who first

recognised this specieet-

| .Diegnosie:' A species of the genus Eucytherura with four
bulbeue_nodes_aleng'the dorsal margin, two bﬁlbqus nodes situated
postero-ventrally and a bulbous muscle node. Surface coveredr

: w1th t1ny pustules

Holotype' A left valve; 0s 9898 Sample GB 44, 4;5m. above

the base of the Cenomanian, Lower Cenomanian,~Glyndebourne, Sussex.
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‘Paratypes: Two valves, OS 99QI'and 0S 9902 from the same horizon
‘and 1ocality., 

‘Other material: 23 valvgs;

 ‘Measurements (mm) - , o '.Lengfh-- Height Width
_Holotype, left valve, . 059898  0.319 0.165  0.088
08 9901

- Paratype, right valve, © 0.320  0.155  0.088

[ESUEIIEN S - e FEANRIS UITENIEETLI. L RTR

Description: Val&es elongate, sub;rectangular with straight -

h dorsal and ventral margins which converge towards the posterior end
The antefior margin is broadly rouﬁ&ed and the posterior mafgiﬁvis
narrowly rbunded;with arweakly concéve_upper'matgin. The greatesf

. heiéﬁf lies at the anterior end of the.dofsal margin. The yélveé are
quite strongly inflated with the grgatesg Width lying across the
.ﬁostero-ventral region where there are two bulbous:nédes, one in froht
of the other. Just in ffont,andiélightly above, the aﬁterior of these’
Anodes-is-théjbulboﬁsVmuscle node. Along the do;salvmérgin:is a
row of four bulbous.nodes with the pqste;ior one being‘le;s_infiaﬁed
‘and muéh broader. - The aﬁterior node lies beneath the éntériorvcérdinal

:, angle.ahd beneath this is a further low no&e!i'In dorsél view the:‘A

. valves aré st%ongly inflated with>1aterally compressed anterior énd
postéfior ends. The compressed poste;ior‘confinugs ventrally as a'thiﬁ
ridge along the postero-ventralApart of the valﬁe junctioﬁ. The
éprface of the valves is covered.wifh a dense seriesrof pustulés.

These pustules are Absent on the posterior and ventral éreas Qhere-'
they are replaced by a weak réticulation.A
Infernally the éwellings on the lateral surface are represented

by deep depressions. The marginal zone is relatively broad, without

vestibules. The hinge consists of small, square terminal teeth in
the fight valve separated by a smooth, straight groove. In the left
valve there are small terminal sockets, open beneath and connected °

by .a smooth bar. Other internal details could not be seen.
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- n.sp. by its two postero-ventral nodes and bulbous dorsal nodes. It

. also has much of the reticulation of the other species replaeed by_>

Remarks: This 5pec1es was first noted by Kaye (1965c) in

: his remark< about E. aff nuda. He described it as hav1ng two Tows. of

low surface nodes, one row dorsally and a more prominent one

ventrally. E. (E.) kayei can be distinguished from other related -

" species such as E. nuda Kaye, E. aff. nuda Kaye and E. (E?) chathamensis

a dense series of pustules.

- QOccurrence: - Cenomanian, but usually rare.

Eucytherurab(Eucytherura) 10ngiécu1pta n. ép;
(Plate 26, fig.13; Plate 35, figs -3 ,4)

'Derivation of name: Long - sculpta - Latin - referrlng to the |
longitudinel ridges on the lateral,surface;

Diagnosis: A species of Eucxtherure‘with a flattened anterior
margin and a reticulate surface whichvis AOninated by longitudinal
ridges. | | .
i Holotype: A right valve,.OS 9903. Sample BB12, 5 5m. below the
base of" the Plenus Marls, Upper Cenomanian, Blue Bell H111 Kent. :

Paratyges: 4 valves and a carapace, 0S 9904 to 0S 9908 from‘the
same horizon end iocality. | o |

Other material: 93 valves.

Measurements (mm) | o N Length ﬁeight Width
Holotype, right valve, - 0S 9903 0.253 0.155 0.080_
Paratype, left valve, = 05 9904 o' 264 0. 150 10.088

Descrlgtion: Valves small and sub- quadrate Dorsal margin
long and straight. Ventral margin straight and parallel to the
dorsal- margin but often obscured by a slight tumidity of the valve.

The anterior margin is broadly rounded and the posterior margin is

| obliquely rounded with the posterior extremity at 2/3 height. The

anterior and posterior margins are marked by broad flattened rims,
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distally these are smoéth but the reticulation of the lateral surface:
crosses onto them proximally. A small eye tubercle is present.

The lateral surface bears a series of longitudinal ‘riblets, between

" which are numerous cross-ribs, forming a reticulate pattern. There

is a weak median sulcus which ektends from the dorsal margin to

- about % height. 1In dorsal view the greatest width lies across the .

poétero—ventral region where there is a_slight'sWeiling.
~ The hinge of the right valve consists of a very small squarish

anterior tooth, a shallow (smooth?) median groove and an elongate .

posterior tooth.

non

.‘_Thé‘marginal zone is moderatel& widé, wifhoutAvestihules.

Othér interﬁal details could.ﬁéf be séén. a
. Remarks: This species“can be distinguishedvfrom most otﬁer_speéiesi
of Euczthefura by its ornament of longithdinali;ibsAwithfshdrt éros; ,
ribs. It differs from E. cf. tuﬁerculata‘Bonne;;“1941; from tﬁe'Uééé;~
Cretaceous of Holland apd’E.grundeli n.sf.vin lacking»alﬁﬁéglebnode
#ﬁd haviﬁg flattened.antgrior and poété;iof riﬁs; | -
Occurrence: This species is found in Middle and Upper

Cenomanian samples from Southern England.

Eucytherura (Eucytherura) cf,‘Ei(E.)tubercﬁlata Bonnema, 1941

- (Plate 26, figs. l-4; Plate 33, figs. 1,2)

1941 Eucytherura tuberculata Bommema: 21, pl.5, figs.52-55 "
A (non figs. 56,57)

1966 Euéytherura tuberculata Bonnema; Herrig: 878, pl.29, figs.l3a-d.

Diagnosis: A species of Eucytherura with a large. complex muscle

node and a ridge along the anterior half of the ventral margin. Eye

tubercle set on a raised area of the reticulatiomn. .

 Material: 384 valves and carapacés
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Measurements Gmm) ”(e' - u’_Length ,1He1ght ' Width |

Left valve, . - 059909 - 0.280 0,155  0.088

Right valve, . es 9910  0.286 . 0.165  0.088 -

Descrigrion;' Valves small, sub quadrate, strongly ret1Cu1ate..
Dorsal-margin strarght{_peraldel’to rhe ventrallmargln'whlch is weak1§7
toonvex. 1Anterior margin gently ronnded to'elnoér straight»inithe_t
npper part; nirh-S'small spinee along.the lower % of rhe'nargin;
Posterior area fairly snall nith'the“poeterior'extremity at % ﬁeigﬁt, a
ihe'eye tubercle ie fairly large and:is set~inde raised area ofbrnef
rericulaﬁion,such thétdir is enciroled by-a'ﬁurus. In.rherriéhr velve."

' there is ; short rib on the dorsai.edge Behind the eye tnbercle;'d;
’ Addorsal rib_begins at a perforate sp1ne at . % length and is formed _ '

by a row of raised.muri. A ralsed rldge like rib beglns at % helght

near the anterlor margin- and curves round antero-ventrally to run

d-along the ventral margln to just behind % length where it -
terminates. At the poetero-ventral angle there 1s a large ralsed area:"
nnien‘does not form a true rlb. »The;musc}e node is 1arge and complex
“ and ie best studied by'reference to'Pl.‘33, fig.l L.:In dorsal view
the caraoace is equaily.as wide’acroes the muselevnode and posteroe'
ventral proceés; there is a‘diEtinot“notoh~between.tne two. The
whole of the surface of the valves ie strongly retiéulaﬁe._'The.
’ muri are ratherAstrong and bear smeil oonicai spines whichdoroject .
-inro the fossae. Perforate spines are numeroue.'v | o
‘The hinge of therrignt yalve'eonsists of a small, equerieh‘
anterior_tooth, weakly crenulete median groove and.e low,'slightly
elongate,posterior rooth. Tne ieft'valvevhas.a oomplemenrary '
arrangemenf. |
'j The marginal-zone is moderetely'wide; without vestibules.
Other internal details could not be.seen.
: ﬁemarks: fheSe forms are'very_einilar to Eucytherura -

tuberculata as figured by Bonnema (1941, p1.5;'figs.,52455) from



B o KT . PSR,

'the Upper Cretaceous of Holland However Bonnema s flgures are rather

Type species: Eucytherura neocomiana Kaye, 19643

‘,poor and the Cenoman1an spec1mens are qu1te dlfferent to E tuberculata

) ;} as fxgured by Herr1g (1966) from the Campanlan of Rugen.r

- Occurrence: Thls spec1es can. be found throughout the

'”Cenomanianiof;Southern England.

Subgenus VESTICYTHERURA Griindel, 1964.

VEuCYtherura (Vesticytherura) multituberculata

" Griindel, 1964
(Plate 26 f1gs. 14- 17)

'19643 Eucytherura ansata We1nge1st Kaye. 97 pl 4, flgs l 4

o 1964 Eucytherura (Vest1cytherura) multltuberculata Grundel 748,

.3

pl. 2 f1gs. 12 13

1966 Eucytherura (Vest;gytherura) multltuberculata Grundel
Grundel 42, pl 7, flgs. 28 29.

Diagnosis: A spec1es of the subgenus Eucytherura (Vestlcytherura)

with‘a laterally compressed carapace wrth a smooth surface and"three

‘-large nodes along the dorsal marg1n.,}>

Materlal' 298 Valves and carapaces.

Measurements Gmm) | - o R Length Height _Width
Left valve,_ oS 9913 - 10.319  0.170  0.060 ,
‘Right valve, . ~os 9914 © 0.308 . 0.155  0.060 °

Description: Carapace small, sub rectangular and strongly
laterally compressed.. Dorsal andﬂventral-marglns stra1ght and_weakly
converging towards thebposterior. Posterior area_triangular with a -

-steep upper margin and a vertical row of 3 very small spines on its

‘lateral surface. - Anterior margin broadly rounded with a marginal

-.'rib which is most prominent from the anterior cardinal angle to.

'2137height. Therevare 4 -5 small spines along the lower % of the

" anterior margin. The anterior rib joins the large eye tubercle at the
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 top. Behind the éye tubercle, equally spaced along the dorsal ma‘r“g’;n'
are 3llarge nodes.> ‘The anterior r1b JOlnS:the ventral tlb wh1ch is
most oronlnent at % length and at the poster1or where it ends in a -
:-falr}y large process.‘ Small pore cones may be seen heneath and
behind the eye tubercle and another two_may be present:Just.aboye
" the ventral rib at and.just behind‘mid-length respectiveiy;-
In dorsal v1ew the carapace has almost parallel 51des.w1th
the greatestrw1dth at mid- length across the ventral rtb |
The hlnge of the right valve eons;sts_of two term;nal'small”{;‘
teeth separated.hy-aﬂsmoothvgrooue.‘AThe~1eft‘vaive_is‘complementary.
| "Thermarginalbzone is btoadiwith.a small anterior vestibule.”>
JMatginal-pore cana;s_oannot:hegseen.
The centtalinuscle_scarsvconsistvofia venticallrou of 41;
oval scars withran indistinct-anterior sCar_or-scars. .
AfRemarks:.:This species is very‘simiiar-to'E. ansata’Weingeist_:v
.but Grundel has shown that E. ansata has a double postero-ventral

node and lacks the lateral, ralsed pore cones. E. (V ) multltuberculata

d1ffers'from E. dorsotubertulata'Veen, from the'Maastrichtian of o

. Limburg, by hav1ng equally spaced dorsal nodes. In E dorsotuberculata

t‘the posterlor node is further removed from the other nodes.

Occurrence: This species can be found throughout the Cenomanian-

of Southern England.’

Genus HEMICYTHERURA Elofson, 1941.°

Type species:' Cythere cellulosa Norman; 1865.

‘Hemicytherura euglyphea Kaye, 1965
(Plate 27, figs. 1-3)

1965c¢ Hemlcytherura euglyphea Kaye: 231, p1.8,lfigs; 1-4.

19§6A Metacytheropteron ? euglyphea Kaye ?; Griindel: 47, pl.8,
_figs.'9§12,

Diagnosis: ‘A species of Hemigytherura with an ornament of

10ng1tud1na1 rldges with short cross ridges between them.
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" ‘Material: 600 valves: and carapaces.

' Measurements (mm) . - 4': ‘ °  Length - Height = Width

Left valve,” - . . . 089917  0.341 " 0.176 . 0.066
Right valve, L 059918 0.308 - 0.165  0.066

Descrigtibn: Valvés elongéte, 1atefa11y compressed. Dorsal
: margin arched, ﬁa;ticularly in t#evrightAQalve;_'Postérior drawn
;6ut into a caudal process just_above'mid-height, below this the . °
poste;ior margin-is concave,:begoming almost ver;ical.- The-veﬁtral
- margin is stréightband_thg anférior margiq rbﬁndéd. .The'1atera1f
surface is'ventraily tumid and'almosp'fofmé an ala‘in soﬁé_specimens;
.thuévproducingka hearvflat ventral'surface; Tﬁere is:aﬁ indistinét_'
v?tﬁbéfclé near the dorsal margin.”:The ?éét-éf'thé valve sufféée' o
' is'st;onglj ornamented'ﬁith a series of lohgitﬁdinalvfidgeéljoiﬁed.
‘by‘weakef cross fidges. VIn dofsal View'the.6ﬁtiineAis,ovaivwith~
. pointed ends and greafést widthJﬁt mid;length. 
The-margiﬁa1 zoné is broad; ﬁitﬁéut vestibules. Thg hingé_of
:the right valve consiéts of_twé elongﬁte-terﬁinal bar-like téegh.
Above the teeth and extending the length bf the hiﬁge iine'is>a-
'émqofh groove above which is a strong b#r; In the left valve:tﬁere
is a curved ba? ﬁhich fifs intoithe grbove of the right valve.
Other internal details could nqt.bg seen.

Remarks: This species was included in .. .thé genus e o :

- Hemicytherura by Kéye (1965c) but Griindel (1966) tentatively referred

it to Metacytherqg;efon Oertli, 1957. Thé shapé however more closely

resembles Hemicytherura since it has a caudal process. Species of

Metacytheropteron have rounded posterior margins. This species is

therefore retained in Hemicytherura.

o

: Occurrence: This species.is common throughout the Cenomanian

of Southern England.
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Genus PARANOTACYTHERE Bassiouni, 1974

B

-Subgenus PARANOTACYTHERE-Easéiouni,.1974

Type spec1es Orthonotacythere dlglypta Trlebel 1941.-

Paranotacythere (Paranotacythere) bassiouni u. Sp-

(Plate 27, figs. 12,13;VPlate 35, fig..S)

. Derivation of name: After M. el A.A. Bassiouni in honour of
" his work on this group of Ostracoda.
_:Diagnosis: A strongly reticulate species of the'subgenus 

_P. (Paranotacythere) with a vertical ridge in fromt of‘tﬁe'eye-tubercle,

.,a.frill-like rib along the poéterior half of the dorsal margin and'a
'ventro -lateral spine.

Holotype: A right valve, OS 9920 Sampla BBB 13‘5ﬁ. Baiow the
base of the Plenus Marls, Upper- Cenoman1an, Blue Be11 H111 Kent.
: Paratypes: 5 valves, 0S5 9921 to 0s 9925 from the same hor1zon and
1dcaiitv -, | | |

Other material: 140 valves.>

Measurements (mm) o Length Height - Width
 Holotype, right valve, 05 9920° 0.374 _ 0.200  0.100
Paratype, left valve, os' 9921 ©  0.341  0.200  0.088

Descrlgtlon. Valves small, ornate with a stralght dorsal margln.
Ventral ﬁargin gently convex? anterior margin'obliquely rounded with a
 flattened margin. Posterior amall and }ateraliy compressed‘wiFh-thé
fosterior extremity at % height. The»latefal surfacé is inflatad,
bat_divided by a broad vertical median sulcus jﬁst ipffront of half -
length. Thervhole of the surfacé is(strongly_reticula;ekWhere ridges
are devélapedrthey are produced by exaggeratioh of the muri ofAthe'
reticulation. There is a raisad ridge along the posterior half of
the dorsal margin and a high, vertical ridge in front of the low eye
'tuberale, This rib has horizontal eatensions at both ends,vthe_upper

. one forming the dorsal margin in front of the sulcus. The boundary
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‘

jbetween the ventral and 1ateral ~areas is marked by a r1dge whleh
_extends nearly the whole length of the valves and obscures the
: vehtrallpa;gln in lateral view. Aboye;thls rib atfthe_ante;1or end is
-a sho;t_rih ahove which 1is a further pa;allel rib which extends back
. to'thelventral te;mination~6f ;he sulcus. vBehind.the_eulcﬁa is a
-short fidge and behind this is a strong ventro-lateral spihe which
is often broken. There is'usually aAlpw_verticai riage7oh‘the
_pos;eriof half of the valves{ In vehtrai view there isva.single‘
-longitudinal rib on each valve.: . |
fhe hinge ih'the right valQe cohsiats-of tefminal, crenulate,
'elonéate teeth separated by a crenulate groove. The left valve has
a:complementary arrangement. - |
| The marginai zone is rather haftow Qithout.veatibdles.- Othef
internal dehails cannot be seen. |
" Remarks: This species.is.simila;'to aevehal'of the species
.descrlbed by Bassiouni (1974) The‘cbmhina;iph of a small eye

tubercle, completely retlculate surface and a ventro-lateral spine

‘d1st1ngulshes this species from P. (P ) fordensis tKaye), from the

" Albian of England. P.(P.) 1uett1g1 Ba551ouh1'from';he Aptlan of W.

‘Europe has a very large eye tubercle and'a postero-dorsal node.

- P.(P.) damottae Bassiouni, from the Barremian of France has a somewhat

: dlfferent shape with a less reticulate surface. P. (P ) oertlii Bassiouni

from the Aptlan of France has a 31m11ar shape to P. (P ) ba551oun1.

but the reticulation is not so pronounced, the eye tubercle is larger

and the vertical rib in front of the eye tubercle is absent.

Occurrence: This species is rare in the Cenomanian of

Southern England but specimens have been found throughout’the stage.
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Genus PSEUDOBYTHOCYTHERE Mertens, 1956

Type species: Pseudobythocythere goerlichi Mertens, 1956.

Pseudobythocythere colini n. sp.-
(Plate 28, figs.vl-4)_

Derivation of name:- After Dr. J.P. Colln who flrst

recognised this species.

1973 Annosacythere sp-2 Colln. 22, pl.4, f1g 12.

D1agnos1s - A species of ‘the genus Pseudobythocythere w1th a

: reduced median sulcus and muscle node ‘and a strong medlan r1b

Holotype. A female left valve, 0S 9925 - Sample BBll 7 Sm.A |
below.the base of the Plenus Marls, Upper Cenoman1an, Blue ‘Bell Hill,
Rest. ST o |

‘Paratypes: 6.va1ves‘OS 9926 todOS 9931dfrou'the same ﬁorieoniand_

:locallty.

Other materlal 168 valres-and_caraoaces,ge

' ‘Measurements (mm) ": : | | - 1ength,gsﬂeigntf"Width'
Holotype, female left valve,  O0S 9925 10;3sid 0.200 . 0.100
f;gaty?e, female right valve 059926 0.341. ;,0.209 | o.iqo
Paratype, male left valve, . 0S 9928 o, 467=‘::o 203 0’100"

Descrlgtlon.' Valves small, sub-rectangular w1th stralght and
parallel dorsal and ventral margins. The dorsal and ventral'marglns
curve together at ‘the posterlor end to forn a rounded .posterior
“. extremrty just above %-helght. The anterror end is broadly rounded
and is strengthened by a marginal rib. 'There‘is a distinct eye spot
in the region of the anterior cardinal angle. Tﬁere is a rertical

rib beneath the eye tubercle whlch runs to the reglon of the muscle

area where it meets a strong, sinuous . medlan rib which runs to the

posterlor end. v Behind the vertical rib is a weak sulcus and behlnd this'
- - 1is a further short vertical rib. There is a prominent, slightly arched

ventro-lateral ribvwhich.begins near‘the anterior margin and endsjnear

the posterior margin. A further rib rums parallel to and beneath this
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calcified.

rib from the anterior to just after % length.. In dorsal view the endéA
.-of the carapace have triangular outlines and are separated by the

_straight parallel middle portions of the valvé§L '

The hinge of the right valve consists of two small creﬁulate

terminal teeth separated by a finely crenulate median groove. The

~-left valve hinge is complementary.

The marginal zone is moderately wide. Otﬁer’internalldetails

could not be seen. - . .

Males are longer than females.v

- Remarks: This species appears to be identical with Annosacythere

sp.2 Colin, 1973. It appears however to have more charactéristics‘of‘the(

_genus Pseudobythbcythere Mertens.’-Annosadythere.ﬁas-in'factAbeen taken

. to be-synonombus with Pleuroqythefe'by Howe (in Moore and Pitrat 1961).

:Species of PleurOCythere are usually much larger and mﬁre'heavily

’

P. colini is similar to P. ornata Kaye 1965, from the Lower

Barremian of Speeton, but P. ornata has a more complex pattern of ribs

and.is lérger. P. goerlerchi Mertens 1956, from the Albian of-Germany-

has a strongly devélloped ventro-lateral rib and a deeper median_
sulcus;‘but,lacks.thé strong median rib of P.colini..

Occurrence: Usually restricted to the Upper Cenomanian but-

_ specimens may also be found in the Middle Cenomanian.

. Subfamily CYTHEROPTERINAE Hanai, 1957.

Genus CYTHEROPTERON Sars, 1866

Type species: Cythere latissima Norman, 1865.

Cytheropteron (Cytheropteron) nanissimum

Damotte and Grosdidier, 1963.

. (Plate 27, figs. 8, 11; Plate 36; figs. 1,2)
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':1963  Cyfheropterbﬁ ﬁanissimum:bamotte-apd Grosdidier: 56, pl.l.
figs. 2a-f.

1965c Cytheropteron (Cytheropteron) nanissimum nanissimum Damotte and

Grosdidier; Kaye: 234, pl.7, figs.13,15.

. 1966 Cytheropteron (Cytheropteron) nanissimum Damoﬁte aﬁd'Crosdidier;
Griindel: 46, pl.8, figs.27,28.

" 1971b Cytheropteron nanissimum Damotte and Grosdidier; Damotte:

117, pl.8, fig.17.

Diagnosis: A species of the subgenus _X;heropteron (Cytheropteron)

'w1th a short ‘rib Just beneath the dorsal margin from which a vertlcal rib:

’ extends ‘downwards to. the ventro lateral ala.

Materlal' 619 valves

“Méasurements-ﬁﬁn) _ }: R Length "Height Width
Left valve, . 059932  0.308. 0.200  0.100
Right valve, 0S 9933 0.308  0.165 0,100

Description: Valves small; thinly calcified. quSAI margin |
convex in the left valves, but sﬁraigﬁt with Veak»cardinal angieé
in the ;ight valve. Posterior margin roundéd inh;hé left valves_;g}
pointed in the right. Anterior margin. rounded with an dbiiqué,
straight antero-dorsal margin in the left valve. Ventral margin.
straight but obscured byfthe ventfo-lateral aia in latetal view.
A narrow laterélly compressed rim runs_arodnd'theanterior @arginrt
and also along the dorsal ﬁorder in the ieft valve. There is a
étrong ventro-}atEral ala yhich_begins indistinctly behind fhe
anterior rim_and curveé down to obscure the ventral margin in lateral
view; Near the dorsai margin:above the alﬁAis a shéft:rib or node.
Bétween this rib and the ala is a Bfoég dépreésed-area, down the
middle of which runs a vertical rib. The rest of the valve surface
i# smooth, bﬁt there may be one or two féintAridges on ehe ventral
margin.
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The hinge of the right valve con51sts of a very small aoterior ;‘
e tooth finely crenulate median groove and a small, squarish posterior .
tooth The ieft'valve is complementary with a broad marginal shelf

The marginal zone 'is moderately broad w1thue narrow anterior
i_vestibuler gOtoer internal deteils.could not.be:seen. |
| Remarksf_ lﬁis species has been well.oescribed iﬁ theupest. The .
Britisﬁ.Cepomaniah specimehs ofteoghave_e:lesser relief,to thev~
dorsal aho_vertical ribS'but otﬁerﬁise they are:ioenticél'to'tﬁei
‘type materiall\A:‘ o S .':ij ;__i_i .- ) B

- Occurrence: - This species is common throughout the Cenomanian. °

: Cytheropteron (Cytheropteron) pitstonen51s n. sp.

(Plate 27, figs. 9,10; Plate 365 figs.t3 4)

‘Derivation of name: After the village of Pitstone'(Herts.) the _
'type locality for this species. C

Diagnosis: A species of the subgenus Cytheropteron (Qytheropteron) -

with a Qefy-short vertical rio aboveuthe veotroélateral'alataﬁd.a o
pitted,leteraltsurface.. | | | 7
'AHolotype°AA left valve; 0s 9936 Sample PBH3 12 " 2m. below the
,Totternhoe Stone, Middle Cenomanian, Pitstone Herts.
Paratypes:‘ 9 valves 0s 9937 to OS. 9945 from the same horizon__
. and locality.. |

Other material: 565 valves.

Measurements (mm) o o 'Length. Height . Width
_ Holotype, left valve, 0S 9936 0.300 0.176 - 0.088
' Paratype, right valve, 059937 .0.300 0.165 _ 0.088

Descrigtioni Valves small,_elongate,-fsirly thin shelled.
Dorsal margin arched in the right.valée but straight with weak |
cardinal angles in the left valge. Posterior triangular in the
right valve but more rounded in the left Valve; 4Ventral margin

~ straight, curving up at the posterior but partly obscured in lateral I
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- view by the ventro-lateral ala. Anterior margin rounded but with

- a straighteoblique antero-dorsal margin in the:rightuvalve:"Above .

- the ventro lateral ala is a short vert1cal r1b w1th a deep vert1ca1

o 'sulcusbon each‘s1de of it. The lateral surface above thlS bears
numerous.laréehnits but the rest of the lateral surface is smoothT
In ventfal view there are two-weak<lqngltudinalrridges on the ala.

" The hinge;qf the rightlvaIVe:cansists of a snallvanteriar tdoth,;.
‘finely ctenulate:median groove and_a~sQUarish pcsteriof'toothL'
The left;valvevis complementary wlthfannatrow matginal‘shelf;‘A

The narginal zcne is moderately b;cadhwith_afsmall anterlor,

'vestibule.- Othef internal details could not beaseen."

' Remarks: This species is similar to C. (C.)'nanissimuﬁ-
Damotte and Grosdldler, 1963 in shape and size but lacks ‘the dorsal
"rxb and- has a much shorter vert1ca1 r1b- It also has a pltted lateral

’surface. C. (C )m11bourn1 Kaye 1965 from the A1b1an of England has

- a s1m11ar ornament but 1acks the short vert1ca1 r1b and has a much

" stronger ventro-lateral ala. ) L

Occurrence: This species can be found throughout the Cenomanian

of Southern England.

'Genus HEMIPARACYTHERIDEA Herng, 1963

Type species: Paracytherldea (Hemlparagytherldea) occulta Herrlg, 1963.

Hemlparacytherldea Cf H. longlcauda (Bonnema, 1941)

(Plate 26, flgs. 8, 9, Plate 33, flgs 5, 6)

. 1941 Eucytherura longlcauda Bonnema. 24, pl.5, figs. 95 103

Diagnosis: A species of Hemlparacytherldea with a weak dorsal
_rib and a weak muscle node. Valves inflated, especially postero-

ventrally. Surface strongly reticulate.

Material: 94 valves.

‘Measurements (mm) - -~ Length Height Width
Left valve, 0S 9946 - 0.286 0.160  0.100 -
‘Right valve, -~ 0S 9947  0.286 06.160  0.110
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v__ﬁes;ription: [Valve§ smail,“faifly strongly éuilt. The_d;rsal
‘mérgin;is 1§ng-and straight andAconVergeé slightly withrthe straight“:
.veﬁﬁrélima:gih toﬁards thé poéteriér:  $5§ posteribr'is somewhat
'i_drawn'oht, wifhiﬁhe éosterior g#tremit; at_tﬁé-end of the hinge margin.
ihevlowér margin.of the posteridrAarea-is étraight. The anterior»mérgin~
*lis-obliquely rounded with the anteridf éxtfeﬁity at 1/3Vheight. The
»:VQiQes aré:;Erongly inflated,~eépecia11y ventrally, and partiéularly
' ﬁostéfo-?entréily.- A bro;d shgliqw'median.suicu$ is p:esent'inatﬁe:
Centfallﬁéft>o£ the valves. Thefe'is a'la?ée‘eye tﬁbercie behiﬁd 
. ﬁﬁich.rﬁnsla weak dérsal-rib. At the poétériér end this rib.forﬁs.

.é node. The valves are strdngly réticulate and many of'the-muri 
beaf'ingrowing_spines. Over the‘ﬁpséle scar area there is a
f.verticalufpw of.elongate fossae. This aféa is Sligﬁtiy tﬁickened.;
in’dorégi yiéwvthe positiqﬁ of greatest width lies at 2/3 leﬁéth'
Vacréss'fhé»postero-ventfal inflatioﬁ.i Thé_anterior and postéridf énd$V
. are lgférslly éompressed. In veﬁtréi vie@ tﬁete are threé wéak
~longi£udinal ridges on each Qalve..

AvTﬁe marginal zone is broad and without vestibules. The.
‘internal eyeipi; is prominent. The hingé-of_the left valve consists
of a small anterior_socket, above this begins a long straight bar._‘-
Thislbér is smooth but becomes crénulate_at the_posterior endi
_ Above the bar is a narrow shelf. In the fighf valve there is a sméll
énﬁériqr.tboth ébove which'begips 5 long stfaighﬁ smoofh groove
ﬁhich becomes_crenulatexat thé posterior. This groove'is open
beneath bﬁt is ‘bounded above By é thin bar. Above this ba; is' a
narrow Eﬁélf. O;ﬁe} internal details cbuid not be seen.

'Remarks: This species appears to be similar to H. longicauda

(Bonﬁéma_1941). However, Bonnema's. figures are rather poor and his
specimens are not available for study. As interpreted: by Herrig

(1966), Bonnema's species is very similar to forms from the British
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Cenonanian; SomezofFHerrig's_specimens,'however,lshow a well
) develoned musele'no&e which is;not so well deflned.in:the
Cenomanian>5peclmens.';The hinge deseribed by_Herrlg‘is also
different'to-that'in the Cenomanlan forns.: o

H. longlcauda was placed in the genus Paracytherldea

(Paracytherldea) by Herrig, 1966 but Neale, 1975 has shown that 1t

belongs in. Hemlparacytherldea.

Occurrence: Middle and Upper Cenomanian. -

" Hemiparacytheridea minutissima (Kaye, 19655-

'(Plate 26, figs. 10 12 Plate 35, flgs. 1, 2)

v'1965c Orthonotacythere minutissima Kaye. 239, pl.8, flgs 5-11.

1973 Paracytherldea aff. gr. occulta Herrlg; Colln: 29, pl.6 fig.8.

~Diagnosis: A spec1es of Hem1paracyther1dea w1th a ventro-

lateral rib. whlch becomes alate at the poster1or, small hlnge ears

in the left and right valves and a dorso- lateral node at 2/3 length.

Materlal. 138 valves

" ‘Measurements (mm) - RN Length Height Width
Left valve, = © 0S 9950 0.300  0.155 . 0.091
Right valve, = 0S 9951 . 0.286 0.155 . 0.093 -

e Description:. ValVesISmall; étrongly built. - The dorsal margin ls.
long and stralght tut there-is'a small triangnlar hinge eat'in each |
.Avalve. .The ventral margin is straight“and converges with the doraal
'marginntowatds therposterior but it is.ooscureo by.the ventro-lateral>
inflation in lateral view. The posteriof i;vstfonglyvdrawn out nith»
»tneAposterior ektremity at the end of'the dorsal margln. .The lower
margln of the posterlor area 1s‘weak1y concave. Tﬁé antepiot matgin is
broadly rounded. The valves are strongly 1nflated,.narticular1y
postero-ventrally where there is a broad~a1a-1ike'extension. Thls is

prolonged forwards by a rib which reaches almost to the anterior

margin., A broad, vertical, median sulcus extends down from the
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doféai mé¥gin‘and notches the ventro-lateral-;ib. ‘There is a large,
:prémineﬁt eye tubercle which has a shbrt, vertical ridge extending:
- above iﬁ,Atb form the hinge ear in each valQe. A.lafge_node is
p?e;énf dorso-laterally at 2/3 length.'.The iateral-surface of the
valvésAis reticulate but the muri are rather thick and the fossae
',apﬁeaf ﬁoré as pits. 'Thé postéfior and ventral areas are smooth but
'there:is é-éhin‘longitudinal'fidge on tﬁe;vén;ral éurface ofieach alé.
—in dorséi Viéw the anterior and posteriorrafeas afe lateraliy
éémpressed:andAthe greatest width lies across'the ventro-laté;él '
ala near tﬁe posterior.. There is a_flét doréal suffacé.

Thé margin#l zone i$ modera;ely broad ﬁithoﬁt vestibules.'r
The ﬁinge of the right valve consisté of a small sﬁqa;ishraﬁterior tooth
behind.which is a 1ong crenulate'ﬁédign groové. Towards the posterior’
thié median groove becomes shallower and the posferior part may in fact
beco@e.é-aenticulate bar. The left valverhas.a corresbbnding arrangement..

Other idternal details could not be seen.

Remarks: This species was placed in the genus Orthonotacythere:
Alexander by Kaye but he did remark that it was not typical of the

genus. The shape, ornament and hinge all place this species into: the

genus Hemiparacytheridea as interpfettéd-by ﬁeale (19f5).
-7 The speciméns.figured as P. aff gr. occulta by Colip’1973 frém the -
- Upper Cehomanian of the Dordogne appéa; to belong to this'séecies.
Occurrence: This specigs iéxfairly common in tﬁe LowerACenomaﬁian

<y

of Southern England.

. Genus PEDICYTHERE Eager,-1965.

Type séecies: Pedicythere tessae Eagar, 1965.

Pedicythere pitstonensis n.sp.:

(Plate 27, fig. 4; Plate 36, figs. 5, 6)

'Derivation of name: After the village of Pitstone (Herts.) the type

locéiity. '
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Diagnosis: A species of Pedieithere with.a-leng, upturned':

B caudal process and a convex dorsal marg1n in the 1eft valve.

. Holotype: A right valve, Oa 9954. Sample PBH3 12 2m, below
the Totternhoe Stone, Middle Cenomaniah,_P1tstone, Herts.

Paratyﬁes: 2 valves, 0S 9955 and 05'9956 from the same horizon

. endvlocalfty.A

' Othef material: 339 valves.’

Measurements @m) ~  ° . Length - Héight Width
,Holotype right valve, . 059954  0.330 . 0.143  0.165 .. -
Paratype, left valve, 0S 9955~ 0.330  0.165  0.155

~ Description: A small, rather fraglle spec1es with a strong

- ventro-lateral ala. Dorsal margin of ‘the r1ght valve stra;ghtuw1th a

strongly upturned caudal process. In the left valve the dorsal

"margin is convex but the part of the valve above the hinge line is

often broken giving the appearence of a st:aightAdbrsal margin}e*
The caudal process in both valves is stromgly developed with the

posterior extremity lying above the hinge mergin. The anterior

 margin is asymmetrically rounded. There is a very strong ventrOji

~kateral ala which in lateral view extends below the ventral margin

at its distal end. This ala has a fairly Broedjbese and tapers almost
eo e,peinﬁ, along its leading and trailiﬁg edges are sharp'frille._
which may be broken. Frem the ventral ﬁergin behind theeala:exﬁeed two
more ffill-like extensions. The surface ofrthe Qalves is‘smoofh,
The ﬁinge ef tﬁeAright valve consists of a small, sqearisﬁ

anterior tooth, rounded antero-median socket, crenulate median groove.

_ and poorly deveioped elongate posteriprftooth.

The marginal zone is moderately wide without vestibules.
Other internal details cannot be seen.

Remarks: Most species in this genus appear to be rather

similar to each other. P. pitstonensis differs from P. trigonda
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(Grundel; 1966),Afrom tﬁe Aibian of ﬁ. éerﬁanf b& léckingAthé dorsai

rib of that species. P.trigénda.alsd has a”étraight'doféal margin in

both yélves, P.'flutiaﬁs'(Bonnema);:from tﬁe Uéper Cretaceoﬁs of

Hblland,_és'refigured by Herrig (1966) also has é,éfraight dbrsél margin

“in botH ﬁal§e$ and'has a much less ﬁéturned caudal process..P.austraiis

: Neale’1975; from the.Santonian of>Wf Aﬁstfélia aéain hasfstfaight dorsél

"margins;énd it alsé has aylesé upturngd-and less draﬁn oﬁt caudai process.

- béc#rrence;vtThis.Species appeérs t6 be presené :hrougﬁoﬁtA. N

'fhe British Cenomanian. It is §ometimes quite'cbmmon But is rarely

" found in samples which are difficult'to'pro;ess; | '
Family LOXOCONCHIDAE Sars, 1925.

Genus LOXOCONCHA Sars, 1866.

Type species: ACytheré impressa Baird, 1850

Loxoconcha ? bluebellensis n.sp.

“(Plate 30, figs. 1-16; Plate 31, figs. 1, 2)

“Derivation of name: After ﬁlue Bell Hill, near Chatham, Kenf,
'-'the_typeblocality. |

Diagnosis: A species refefred to the genus Lbkoconcha with.nuﬁerdus '
pits on the surface. These are érranggd in concentric rows towards thg

margins of the valves. Hinge lophodont.

" 'Holotype: A female left valve, 0S 9957. Sample BBB; 13.5m. -
- below the base of the Plenus Marls, Upper Cenomanian, Blue Bell Hill,'
Kent.
" ‘Paratypes: 10 valves and carapaces 0S 9956 to OS 9967 from the

same horizon and locality.

" 'Other material: Several hundred valves and carapaces.

‘Measurements (um) L ‘Length  Height Width

- Holotype, female left valve, "~ 08 9957 0.440.  0.286 0.155°
- Paratype, female right valve, 0S 9958  0.448  0.275 0.155

Paratype, male right valve, 0S 9959  0.516  0.264  0.132 .
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Déééfigtion: Valves oval in,outline, strongly inflated.  The

dorsal margin in both valves is convex but in the right valves it is

“only ﬁeakly so. The ventral margin is short and wéakly_concave but -

it is obscured by the inflation of the valves in lateral view. At

the posterior it curves up to the posterior extremity which lies at .-

"3/5 height. The poéterior margin is roupdéd>with its upper margin

' rising above the dorsal margin in the left valves.. The anterior

margin is obliquely rounded with the“anterior exffémity at 2/5‘heiéht.f"

 There are narrow smooth flattened areas around the anterior and

posterior margiuns. Over the rest of the surface of the valves are

' a series of pits. These pits are arranged in concentric rows, but

‘towards the centre of the valves this afrangement is lost. The left

_valve overlaps the right around the entire free margin. In dorsal

view the carapace is rounded with flattened anterior and posterior -

ends.

The inner lamella is moderately bfoad,'without‘vestibuleé.
The hinge of the figﬁt valve consists 6f very small, elongate,’smodth
anteriof and posterior teeth separated by é'smboth groove. In tﬁé :
left'Qaive there is a smooth median Barvwithia small oﬁen socket at
eachjend.‘ |

Other internal details‘coﬁld not be seen.

Males are much longer than femaleé and have,sﬁréight<dorsal~
mérgins in both valves.

~ Remarks: Exfernaiiy this‘spécies is véry similar té species of

Loxoconcha but internally it lacks vestibules and has a simple

lophodont hinge. The génusACamptocythere Triebel 1950 has a similar

hinge to L. ? bluebellensis but-in this genus the right valve strongly
overlaps the left. It seems likely that this species is a primitive
member of the genus Loxoconcha.

Occurrence: Middle and Upper Cenomanian.
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Loxoconcha ? icknieldensis n.sp.

(Plate 31 f1gs. 3-12)

Der1vat1on of name: After the Icknleld Way which runs close to

P1tstone quarry (Herts ) - the type loca11ty
. Diagnosis: A spec1es referred to the genus Loxoconcna with
'stra1ght sub parallel 51des in dorsal view. Surface'ornamented with
_a series of large pits whlch form roughly concentric rows towards
Athe.marglns:but have'no.regular arrangement in tne centrerf;the
valves. Hinge lophodont | _ ‘ H.
ﬂolotype° A female left valve 0S8 9980 Sample PBH1 28; 8m.
Aabove'the base of the'Cenomanian, Lower Cenomanlan, Pitstone ﬁerts.
Paratzzest 11 valves and carapaces, 0s 9981 to 0S 9991 from the
Vsame horizon and local1ty.

- Other material: 370 valves and carapaces.

ﬁeasurements (mm) o - ’Lengtﬁ .Height.I Width
" Holotype, female left valve,  0S 9980  0.436 o.27’5l ©0.130
_éaratype, female right valve, 0S 9981 0.450  0.265 - 0.137
" Paratype, male left valve, " 0s 9982 o 478 0.253 - 0.132
Description: Valves rather small and heav11y calcified, sub-
rectangular in outline. Ventral margin gently convex curving uéwards
~at‘the posterior to the broadly rounded-oosterior'ertremity which
lies at 2/5 height. The anterior is obliquely rounded wlth tne‘
anterior extrenity’at 1/3 height; Thevdorsal margin is straight but
slightlly upturned at the posterior.end-in‘the left valve. There is
a very narrow, flattened area aroundAthe anterior nargin. The valves
- are strongly inflated, with the maximdn inflation-postero-ventrally.
The ventral inflation'partially-obscures the ventral margin._ In
dorsallview'the sides of the valves are straight and they converge
- slightly towards the anterior. The greatest helght lies in the
centre.of the valves whilst the greatest width lles postero-
ventrally at % length. ‘ |
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The surface of the valves is strongly ornamented There are

a series of large ueep pits, between which run broad, strong r1blets.

’vAround the anterior, ventral and posterior margins ‘the p1ts are-. arranged

‘in. concentric rows but towards the centre of the valves there is no. )

regular arrangement. tThe~margins of the'valves are.smooth.
The inner lamella is moderately wide with narrow anterior and
postero-ventral vestibules. There are about 10 straight marginalApore'

canals at the-anterior-end these are w1de1y spaced At the'posterior

end there are about 4 marginal pore canals grouped at about mid- height. -
“A few marginal pore canals can also be seen along ‘the ventral margin.-'

 The hlnge of the right valve consists- of small, elongate termlnal

teeth separated by a stralght smooth groove. In the leftvvalve there

are small, terminal open sockets separated by a smooth bar. ,Other'

1nternal detalls ‘could not be seen.

Males are longer and less high than females

Remarks: This species, and L. ? bluebellén51s n;sp;,;closely

resemble species of the genus Loxoconcha. However these two species

have very simple hinges, and so their assignment to this genus remains

‘tentative. L. ? icknieldensis can be distinguished from L. ? bluebellensis

by its straight dorsal margin, straight sides in dorsal view and much
larger pits‘on the lateral surface. The lophodont_hinge serves to
distinguish these two species. from other species of Loxoconcha.
" Occurrence: Lower Cenomanian,
Family XESTOLEBERIDIDAE Sars, 1928.

Genus XESTOLEBERIS Sars, 1866

Type species: Cythere aurantia Brady and Norman, 1889

*

Xestoleberis burnetti n,sp;

(Plate 28,‘figs. 10; 11)

Derivation of name: After Dr. A.D. Burnett, Co-Director of
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'Eng1neer1ng Geology Ltd' who Supplled samples from P1tstone quarry

D1agnos1s. A spec1es of Xestoleberxs w1th ‘a rounded shape,
’f>weakly crenulate h1nge teeth 15 anterxor marg1na1 pore canals and

P

'v’7 posterror ones. "

oo Bolotype° A carapace, 0s’ 9998 Sample PBH1 26 11m. above the _'
;base of the Cenomanlan, Lower Cenomanlan, Pltstone Herts.
‘Paratypes: 6 valves and carapaces, 05 9999 to 0S 10004 from the'

, same horlzon and locality.

~0ther mater1a1: 84 valves and carapaces; : 17"_ 'f iali'f'f _t;'“
g’MEasuremencS-@mm) . ir,‘ o Length Height :'Width
.mlétype"carépaces-l.:, o ,03:79993 0'.,_4-07,_‘ '6,242 A0.238 R
. Paratype,:carapace, ) 1, 0S 9999 0:41§fa -0'242 . 0. 242 4j

. Descrigtion:' Valves rather small falrly th1n1y calc1f1ed
.bAnter1or margin narrowly rounded, with the anterlor extremlty at 1/3
he1ght. ‘Therexls a long 1nc11ned antero-dorsal margln;wh1ch‘meets- o
the_hingevmargin in a rounded cardinaliangle;flThe hlnge'marginiis
‘slightly convex and is‘inclined.downftowardsftheaposterlor.v'The T
posterior margin is broadlyjronnded. The ventralrﬁargin is weakly
: concave but in lateral view it 1s obscured by the 1nflat10n'of the
valves.. The greatest he1ght 11es at % length The valves are |
strongly 1nf1ated and in dorsal view the outline is oval W1th a rounded
posterlor end -and the greatest w1dth Just in front of 2/3 1ength
From the p051t10n of greatest w1dth to % length the valve 51des
' are'stralght converglng sllghtlyitowards_the anterlor.. In front ot'_3
thls the valve sxdes converge' strongly |
The marginal zone is rather narrow with a small crescendic
vestibule at the anterior end. Anteriorly there are about 15 straight-
marginal pore'canals,-and-at"the posterior‘there-are about'7.i‘The
"hinge of the r1ght valve conslsts of thin, elongate, term1na1 teeth
whrch~areﬁvery Weakly crenulate The teeth are separated by a short

smooth groove. In the left valve there are elongate term1na1 sockets
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which ate‘separated'by a smooth bar. The central muscle scars
consist of a vertical row of 4'elongate-bva1‘Sears with‘anlindistinct
- frontal scar.

VRemafks:_ The shape and internai.details of this species place it in

the genus Xestoleberis though-a true 'Xestoleberis spot' has not-been

,1¥seen The crenulat1ons of the term1na1 teeth in the rlght valve are

. .also poorly developed - X. Elanus can’ be d1st1ngu1shed from X. burnett1

Aby 1ts flat ventral surface. and ventro-lateral rib. X. burnett1 1545 A

' 31m11ar to X. northensis Deroo, 1966, but is relatively longer;anﬁAil
' has more marginal pore canals at the anterior end.
Occurrence: ' Lower Cenomanian with occasional specimens from -

the Middle Cenomanian,

Xestoleberis planus n.sp.

(Plate 28, figs. 5 9)

Derivation of name: Planus - Latln'- referrlng to the flat -

A'ventral surface of the valves.

D1agnos1s. ‘A species of Xestoleberls w1th a rldge along the- -

_part of the juhctlon between the flat_ventralzsurface and~the lateral

surface of each valve.

Holotype: A left valve,‘OS 10005. Sample BB2, é9.5¥;'b610W‘the
base of the Plenus Marls, Upper Cenomanlan, Blue Bell Hlll Kent. |
Paratypes: 6 valves and carapaces oS 10007 to OS 10012 from the

'same horlzon and locallty.

Other material: 116 valves and carapaces;

~ Measurements (mum) ‘ -~ -Length Height Width
Holotype, left valve, ~ - 08 10005 0.429 0.253 - 0.132
Paratype, right valve, 0S 10007 0.418  0.230 = 0.132

Description: Valves rather small, strongly inflated,'vDorsal

margin ‘almost symmetrically arched from the anterior to postetibr ends.
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Vehtral margin sfraight; Anterior margin sharply rounded with the

| anterior -extremity at 1/3 height. At the pdsteribr,the dorsal
‘ ma;gin,cur#es down sharply and may becomevalﬁost vertical'in.tﬁe

- left valve. ' The posterior extremity lies just above the ventral

margin. _The-valves-are strongly inflated with an oval outline in

dorsal view. In dorsal view the valve sides converge toﬁaxds the

anterior end buf the. posterior end is truncate. The ventral surface
is broad and flattened, it bears about 4. very weak ridges which may
be seen in lateral view near the anterior end where they just cross.

onto the lateral surface. The_uppermbstfofxthese ridges becomes ~

'.morg‘pronbuﬁced behind % length and forms a ridge-likebflange along

the junction between the ventral and lateral'su:faces{

The marginal zone is narrow with a crescendic. vestibule at the

anterior end.  The hinge of the-right‘valve'consists of a low

crenulate posterior tooth with a gently curved smooth grooveiin"front'

but there is no visible anterior tooth. In the left valve there is a

~ gently curved smooth bar with a grop&e abdﬁe it and beneath the dorsal

ﬁargin. ‘At the ehds this groove is deepened to accept the selvage of

the right valve. A crescendic scar can be seen antero-dorsally on
the inside of the valves.

-.Remarksg " This species has all the dharaéteristics of the

genus Xestoleberis except that its hinge is somewhat different.
The hinge ir fact is much more similar to that in Uroleberis Triebel,

in that it has a groove .above the hinge bar in the left valve and -the

‘Binge bar is not crenulate. It does however have very poorly

'developed terminal teeth in the right vélve.. The absence of a

- caudal process however suggests that it does not belong in Uroleberis.

The_disfinctive hinge and ventro-lateral ridge distinguish

‘this species from other representatives of Xestoleberis.
Occurrence: This species is present throughout the Cencmanian
of Southern England but it is never common.
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Family SCHIZOCYTHERTDAE Mandelstam, 1960 ."A

Genus AMPHICYTHERURA Butler and Jones, 1957

' Type spec1es. Cytherura ? dub1a Israelsky, 1929.

--_cfr

Amghlcytherura cf A fallotl Donze, 1972

(Plate 28 flgs. 12 13; Plate 29, fig. 1)

1972 Amphlcytherura fallot1 Donze in Donze and Thomel 384, pl.2,

flgs. 13 - 20.

- Diegnosis: A species_of Amphicytherura ﬁith sharp median angé -

~ ventral ribs which converge towards the.anterior. The eye tubercle has

~a sharp, obllque rldge beneath it, and parallel to the anter1or margln

. Material: 157’valves and carapaces.

A Meesurements,ﬁmn) R _ S Length  Height '-Width
Left valve, 0S5 10013 - 0.384 _'.o 230 . 0.132
nght valve, B 0810014  0.384  0.220 o 110

Descr12tion: Valves.sub-quadrate,.heaviljvca1c1f1ed.' The

dorsal margin is straight with a small hinge eer’inethe leftnﬁaive.

' ‘The.ventral margin is straight to weakly,convex and is oarallel to

" the dorsal margin The anterlor margin is. ob11que1y rounded with

jthe anter1or extremlty at 2/5 helght and an almost stralght

1nc11ned upper_margln. Along the lower half of the anterlor

_margin are 4 short spines. The poster1or margin is triangular with

a straight lower margin and a distinctly concave upper‘margin,  The
posterior extremity is pointed and lies at 3/5 height. There is a.

N . ) ‘ - [ . ‘ . . ‘ - . - . X
straight dorsal rib which extends nearly to the posterior end of the

hinge line and obscures the dorsal margin in lateral view. At the

anterior end the dorsal rib joins the eye tubercle. There is a short

oblique rib extending down from the eye tubercle parallel to the

‘dorsal margin. A strong median rib is present. In the middle part

of the valve this is-broad:and inclined up towards the posterior.

At the anterior this rib is ridge-like and meets the anterior margin at
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Cenomanian.

[

2/5 helght Towards the posterlor the m1dd1e r1b is weak but runs to

'meet the upper part of the posterlor marg1n. The ventral r1b is a1

well developed, at the anterior end 1t_curves up.onto the lateral'

surface and runs to.meet'the<anterior margin just below the middle rib.

On the ventral surface of each valve there are three weak longitudinal

- ribs. The anterior end of the. outer one of these is visible in 1atera1'

view. Along the sides of the lateral ribs are weak cross-ribs. The

rest of'the valve surfaceS'ate weakiy reticnlate. In dorsal view the

s1des of the valves are stralght and parallel w1th the greatest breadth

across the middle rib. The anter1or and posterlor ends are 1atera11y

compressed.

The inner lamella is moderately wide, without vestibules.

" The hinge of the right,valve consists -of an anterior tooth~which-has

a low anterior portlon and a high, b1f1d posterlor portlon. The

: medlan bar is f1ne1y crenulate and is deepened into a rounded socket
. at the anterior end. The posterior.tooth is large and sqnarish with

three strong crenulations. The hinge of the left valve con51sts of

a deep anterior socket, rounded antero-medlan tooth flnely dentlculate
median bar and a crenulate posterior socket. Other internal details
oould.not be seen. | -

:Remarks: These specimens are‘very,similar to A.'falloti Donze'

from the Upper Cenomanian of S. France, but the lateral longitudinal

ribs are more rounded in A. falloti and the rib beneath the eye-tubercle

~ is less pronounced. A. falloti also has a more convex ventral margin.

These differences are, however all relative and a separation is

not thought possible at present.

Occurrence: This species occurs in the Upper part of the Upper
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Famlly UNCERTAIN

. Genus KRAUSELLA U1r1ch 1894

Type species: Krausella inequalis Ulrich; 1894,'

Krausella. ? minuta ‘Van-Veen, 1936

(Plate 29, figs. 7-11)

“1936 ‘Krausella minuta - Van Veen: 176, pl 10, f1gs 7 15

1940 Krausella minuta Tr1ebe1; Bonnema 115, p1 3 flgs. 32 34,

1958 Krausella ? sp. 301 Oertli: 1563, pl 2, flgs 39 41 o .

1966 ‘Slgllllum ? m1nuta Van Veen; Grundel 49, p1 8 flgs 40?41

VDlagnOSLSZ A spec1es referred to the_genuS'Krausella shewing
‘marked sexual dimorphism, an_irtegular‘eegittal plene-and a tlattened
poeterio: detSOtlateral'erea.

‘Material: 479 valves and carapaces.

‘Measurements (mm) - >_‘ . lb'.Length VvHeight Width
Female, left valve,  ~  OS 10016°  0.434 _ 0.264 - 0.165
" Male, left valve, . . 08 10019 = 0.472  0.253  0.165

' Description: Velves small,_stronglf.calcified, sub;oval-inA
rleteral view; The dorsal marginAhae a convex anterior helf with a
stralghter posterlor half The’position of greetest height.liee at
_about mid- length in the left valve but Just beh1nd 1/3 length in the

rlght valve. The ventral margln is gently convex in the left valve,

but straight to weakly concave in the rlght valve with a short B
ob11que postero-ventral margln The’ poster1or margln formS'a right .

angled p01nt at % he1ght in the rlght valve, but has a rounded margln

w1th the poster1or extrem1ty at % ‘height in the left valve . The anterior

margin is rounded. The left valve overlaps the rlght -around the entlre _

margin except at the posterlor end of the right valve where there is no
overlap.. The lateral surface is smooth andtstrbngly.inflated with
the greatest width at m1d length. The lateral surface beneath the

.stralght part of the dorsal margin is somewhat flattened partlcularly
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in males. The sagittal plane is not flat since the left valve extends.

- postero-dorsally and in the mid-ventral :egion..-The fightAvalve is

'iﬁéised along the dorsal»mapgin.:
The hinge of the right valve csﬂsists of a low, elongate, -
crenulate anterior tooth,>a>smooth median grooQévand_a,posterior
icreﬁula;e tooth which éontinuesvasla ridge-around tﬁe'ppsteriﬁr eﬁd
:of the valve. This ridge fité'iﬁto a correSponQing éﬁelf'in the |
left valve. |
The marginél zone is ;atﬁer narfﬁw, without vestibﬁles; 'chei ‘
iéternal details could not Sg seen. |
Males are more eldngagé and leés high than fémales'and have a ;v
more drawn out postérior part offthé valveé.' '
Remarks : 'Thié species*apbears to ﬁave beenjeréctea-by_Van Veen
(1936) but it has frequénély been credited to-Triebe1.1936. .Grﬁnde1.‘ ;_
(1966)'refefred it to the_génué'sigiilium Kusnetsovavﬁuttthis is such .
aﬁ impérfectiy known génus ﬁhét4it.séems better to retain it;in:
Kfausella for the present. |

Occurrence: This species can be found ;hfoughout the Cenomanian.

Genus SAIDA Hornibrook, 1952 o

1T§pe species: Saida truncata Hornibrook, 1952

Saida cf. S.'nettgauensis Grindel, 1967'1

(Plate 29, figs. 5,6; Plate 35, fig. 6)

? 1966 Saida nettgauehsis Griindel: 49; pl.8, figs. 36,37.
Diagnosis: A species of the genus Saida with a short dorsal

rib, concave ventral margin and ‘a pointed ventro-lateral ala.

.'Material: 255 valves

" ‘Measurements Gmnf ‘ . Length‘ Height  Width
Left valve, - 0S8 10021 0.330  0.200  0.100

Right valve, 0S 10022 0.319  0.187 ~ 0.100
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“at 2/3 Iength, the posterior iS'laterélly compfessed.v

Description: Valves small, rectangular; with a compressed outline

in dorsal view. Dorsal margin straight, ventral margin concave in

'the:middle_but otherwise parallel to the dbféal‘méfginr' Posterior

margin obliquely rpﬁnded with the ﬁésterior extremity at 2/3 height.

Anterior margin semicircular in the left valve but obliquely rounded

" in the right valve. There is a very weak anterior marginal rib

‘which is set just in from the anterior margin and joined to the latter

by a series of small cross ribs. A short dorsal rib is developed

just beneath the posterior end of the dorsal'ﬁargih‘ ‘Vertically

beneath this is the ventro-lateral process which does not obscure the

ventral margin in lateral view. There is a narrow flattened marginal : _

rim around the valves, this is smooth, but the rest of the valve

surface bears large rounded pits. In dorsal view the carapace is

’ﬁriangular with the greatest width across the ventro-lateral process -

The hinge of the right valve consists of twb_very small -

'términal teeth separated by a smooth median groove. The hihge

of the left valve is complementary;_
The marginal zone is moderately wide, without vestibules..
Other internal details could not be seen.

Remarks: This species strongly resembles S. nettgéuensis

Grﬁndel 1966, from the Albian.of Germany, but différé_byAbeing
smaller,.relatiVely more elongate and having a concave vencfgi margin; 
SeQeral transitional fo;mﬁ caﬁ be found, howéver, iﬁ the British AIBién
and until further maferiél haé»béen studie& it is unﬁisé to gréct a
new species. |

Oécurrence: This species can be found throughout the Cenomanian

of‘SouEhern England. -

247



5

Order MYODOCOPIDA Sars, 1866
*-Suborder ‘CLADOCOPINA Sars, 1866 -
Family POLYCOPIDAE Sars, 1866

' Genus POLYCOPE Sars, 1866 -

- Type species: Polycope orbiculafis-Saré, 1866

\

Polycdpe:bluebéliénsis:n.sﬁ.
~ (Plate 29, fig. 2; Plate 37, fig. 2)

”  — Derivation of name: AfierIBlue'Beil Hill (Kent) -:the_type 

_ locaiity.

e Diagnosis: A species of Polycope with two anterior marginal .

spines, one posterior marginal spine, and a row of four spines on. . =

" the dorso-lateral surface. There is also a weak anterior marginal

‘rib.

“‘Holotype: A right valve, OS 10024. Sample BB8, 13.5m. below the

. base of the Plenus_Marls,_Uppef Cenomanian, Blué Bell‘Hill,-Kent.

f'"Patatzges: 2 valves, 0S 10025 énd 0S 10026 from the same horizon

- and locality.

" 'Other materfal: 12 valves.

" ‘Meéasuremeérits (mm) - ' - : Length,' 'Heig'ht Width .
Holotype, right valve, = . ©0S 10024  0.450  0.340 - 0.135.
' Paratype, left valve, 0S 10025  0.400  0.340 - 0.135

Descrigtion:‘ Valves almost round in lateral view with a short

‘straight hinge margin. - The lateral surface is inflated; particularly

dorsally. The greatest width lies above the ﬁiddlé of the valves.

The anterior and posterior extremitigs of the valves bear triangular -
Spines, and a further Qargiﬁal_spine is found antero-dorsally;'.On

the lateral s#rface-just beneath the hinge»margin.are two'cénical

spines, another spine occurs posterior to these and a further spine
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is feuﬁd on the iaeeral sdrfaceejust aﬁdve,tee postefipr spine. A
u~§efy weak rib begiﬁs beﬁeath fhe antero-dorsal sfihe aed rhns'parallei
’Jéifq‘the:margin. It beeomes!stfenger,ﬁeneetﬁvthe-aﬁtefie; epine-eh& |
“its.ei&es become_fluted.v Tﬁie rib_enanEnterb?veeerally,»;The res£
- of,tﬁei§a1ve surface ieﬂsﬁoofh}
. The hinge consises pf-é.sﬁoftvbaf in the rigﬁt.valve and
jfan ipdistinct groove in the'lefc valﬁe.‘ Other ineernaledetails'
:¢ould not be s&en. | o | |
1HRemarks: The pfesence-end distribution quthe;spines in tbie 
' _spec1es make it e3511y recognlseble.fe: - P, 'luxﬁfiose ﬁerrié{l964'?
:Lhas several splnes but has an.ornamented 1atera1 eurface :The ,--

_ presenCe of two anterlor and one posterior'marglnal sp1nes suggests

'Atheg-the species might beleng'to tﬁe'genus fhauﬁatoeypriseﬁﬁeller,-Butllb
'ein thét genus tﬁe spinesiare'ﬁuch longere 'The central muscle'ecarsA>
';>m1ght place the species with certalnty bue unforeunately they.cannot‘
- be ‘seen and so the species is placed in the genus Polzcope on the'
bbasLs of its sm311151ze and general form.

Occurrence:. This spec1es ‘has’ been found. 1n ﬁxddle and Upper.
Cenomaﬁian samples of softve3511yjprocessab1erchalk. As w1th other‘
L Polzcege epecies it is easily brokee and is thefefpfe not Ffound in

harder‘samples.

Polycope delicata n.sp.
' (Plate 29, fig. 3; Plate 37, fig. 1)

Derivation of name: Referring to the delicate nature of the

‘ornament in this séec1ee. A _

D1agn051s: A species of Polzcope with a- marg1na1 frill extend1ng‘
all around the valves except for ‘a short d1stance along the dorsal |
marglp.; Surface_strongly‘retlculate with some of the-lntervening‘

fiblets':aised into high ridges.
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_ Holotype. A left valve, os. 10027 Sample BBS 13 Sm; below the
‘rbase of the Plenus Marls, Upper Cenoman1an, Blue Be11 Hill, Kent. '

Paratypes-< 9 valves 0S 10028 to oS 10036 from the same horlzon 3
and locality.f:. | | A

>0ther material: 83‘Va1vesf

' Measureiments (m) - -~ Length Height '_Width -

Holotype, left valve, =~ 0S 10027  0.308 . 0.253 ~ O. 105'
Paratype, right valve, 05 10028  0.330  0.280  0.105°

———— e en L T RETERE = IR

vDescr12t1on.: Valves almost round ‘in lateral view w1th s11ght1y
" flattened dorsal margln. At 1/3 length along the dorsal margin a |
Z'rhin ﬁarginal frill'begins. Th1s contlnues around the anterlor,
'Vehtraliahd poaterior margins and ands after turning 1n.pnro‘the‘asd

. A1atara1-surface;just-belqv the dorsal margin at the posteriarf'

- *The aurface of the valves is strongly rgticulaté;<adjoiniag-thai.
’margihai frill are two concentric-rowsdbf foSsae.i»In the cantrai'

' area the muri af some. of the fossae are raised iato high ridgesiw
Four or five suchvridges usualiy rap paralielffo, aaa benearh;'thefn

‘posterior,termiaation,df the-marginaibfrill. :Towaras'the dorsal

-margin the mari forﬁ spines rather:than ridgea.

The hinge is simple. - The dorsal margin of both valves is
straight and flattened to forr a bar. Thara-appears to be a very ..
‘weak groove along the lower edgé of,the'ﬁar in,tbe'lefr valva‘whichi
suggests-that the bar ip‘the right valve.ﬁitS'beneatH it;

. The margiﬁai’zone-is véry-narrdw.' Marginal bores caanot,be-seen.,
_ There is a sﬁallow'pit oh.the internal surface which presumably houses

the muscle scars, but no scars could be seen.

Remarks: P. oweni Kaye, 1965 is larger than P. delicata

and’lacks,the.marginal frill and the raised ridges in the'reticulation,

"but it does have the same type of hinge. P. luxuriosa Herrig, 1964 from
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_ . . marginal spines..

the Maastrichtian of Rugen. has a marginal rib but this is not raised

into-a_frillf Its surface is ddminated by ridges.and it.has;a reduced

reticulation whéh‘compared_to3P.de1icata; P.'lﬁxufioéé alsb has long

_Occutreﬁce:j P. déiicafa.;;cu;Sjin:the Middie-;nd Up;éf‘Cenomaniaﬁ;:'
: ;It.appearS»t9 bg fair1y common;‘but.ité*appearancgvin sampleé is

| gQVerﬁed‘By:the ﬁardne#s cflthe chaik; :It is most cqmmoqrin fesiﬁueé -
» .fro? sqffleasily pfo;essed‘cﬁélk, any difficulty iniﬁrpcessing fésuité ;7-

in its destruction. .

Polycope nuda Kaye, 1965

(Plate 37, fig. 3)

' 1965c Polycope nuda Kaye: 221, 222, pl.4; figs. 1-3..
Diagnosis: A species df»Polzcopevwith a,sub-rdund outlinei’and;n_j
‘a smooth, to weakly ornamented surface;'f

. i_'MateriaI:VIB valveé.

"Measﬁremen;s (mm) _ L.v[i- |  ,Léngth.‘iﬁeight. Width _
~ Right valve, | }1os_10037 0.395. 0.341 0.143

_bescrigtioh: Outline sub-found, withva flatteniﬁg'éldng”#ﬁé |
1hinge margin. Séme spécimens«diverge‘frO@ the réundéd outline.SY'r
being less convexvalong the pbstér&fventral’margin;IFVaiQes : »
moderately inflated. ' The lateral surface‘maylﬁe s@obtﬁ'bu; in ﬁost'-:f
.specimens’there are weak, cbﬁ;enfficIribs'a;ouﬁd'the margins of the
valves. -These»ribé arg usually more obvious around thg aﬁférior'
hargiﬂ.: | |

The hinge consists of a bar in. the left valveAwhich-fi£s>into
a grooveﬁiﬁ the rigﬁg valve. |

Remarks: This §pecigs was first deﬁcfibed‘bf Kaye 1965c.
The;Cenomanian S§ecimens are similar to Kaye's_material‘bﬁt they
ére conéiderébly sﬁaller.' |

Occurrence: Rare; but can be found throughout the Cenomanian.
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O vexs w e ot - Care

v Polyeope oweni Kaye, 1965

(plate 29, fig. 4 Plate 37 fig. 4)

>l965c”Po1ycope oweni-Kaye: 222, 223 pIJ4,,£igs,~11-15;

Diagnosis: ~A Species:of‘Polzcope with weak concentric ribs
on the lateral surface and nnmeroﬁs small'spines which are more
“'strongly developed along the ventral margin.

- [EURUE N, - e e e [PV PO v e e

“‘Material: 23 valves.

A'.‘Mea"surem‘énts (mm) ~_ - Length  Height - Width
Left vaive,‘ 0510039  0.352  0.209 ’E 0.083

.xlght valve, o - " 0S. 10038 0 363 - o 313 '0.086

Descrlptlon. Outline sub round w1th a slight flattening
along the hinge margin. Valves monerately inflated. The lateral5
.snrfaee.bears a series-of veakiconeentric ribs which:enclosera
' veakly reticulate area in the'centre; ‘Spines may be present along
‘the ribs but between ‘the ribs there are numerous very small
protuberances. Small spines are present around most of the margln
,bnt they become larger and thicker along ‘the ventral margin.

' The hinge consists of short bars in each valve which overlap.ﬁ
~ each other. ln.the-righttvalve there is a groove beneath‘the-hinge
bar. The right valve.possesses a eontact groove aronnd its entire
inner margin which aceepts'the.edge of the left valve. Other
internal details cannot be seen.

Remarksi‘Kaye (1965c) describes this species as having a
rather variable ornament with some specimens being reticulate and
sone being spinose' The Cenomanian representatives appear more like
the splnose variants (pl 4 fig 11) of Kaye, but they also have
smallimarginal spines.

Occurrence: Cenomanian, but only from easily processed samples.
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. CHAPTER 6

" STATIGRAPHY -

Marked'changes in the ostracod fauna occurred during the
Cenomanianv}period in SouthernlEhgiaud.v Changes were uot onlytet

the spec1es level but many genera also dlsappeared, eg. Dolocyther1dea~_5

'Homocythere, P1atycythere1s, Protocythere and. Schulerldea. It.must

be noted that some-of these genera'e.g. Platycytherels can.be fouud in

post Cenomanlan depos1ts from other areas but 1n Southern England
the1r dlsappearance is abrupt and occurs at the same 1eve1 in a11
the areas studied.. Several neW'genera appear durlng-the Cenomanlan

" e.g. Amphicytherura, Curfsina?' Idlocythere, Imhotepla,leburglna

_Loxoconcha?, Oertllella, Trachyleberls and Xestoleber1s. These~f'r

' genera have all been recorded.from'Upper Cretaceous deposite.~«

Qertliella, Trachyleberis anorxestoleberis eieo}have'recent

_ repreeentatiues.v The main changes in"the OétracodaloCcurredvueari"

the base of the Stege,lat the level of the mid-Cenouanien hou;..

' seouence and in the middle of'the Plehus Marls (junctiou betueen'ﬂ
_‘bedsA3 and 4). However, other changes.occur'betueen theée threex-.
flevels, and a useful stratlgraphy based on Ostracoda can be drewn

up (Fig. 6:10). As in most Cretaceous sequences the Trachyleber1d1dae

are the most important group since they are common,.they evolved‘.u

) rapidl& and are strong;euough to be preserﬁed,rénd'to Vithstend-

processihg.- TheAfoiIOWing accouut is'restricted to-thoee species

HwhiCh are regarded as.beiogfstratigraphically usefui,?and ché’gbnés

v_referred to ére>those defined by Carter end Hert (1977)'asAbenthonic

foraminiferal zones (Figs.?izl and 6 :1).

' UCoﬁparatively few changes occur'at the Albian/Ceuomaniao

boundéry. A few metres below the.top of therelbian Isocythereis
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. iissicostie Triebel, I. fortinodis Triebel Eucythere selitaria Triebol"

and E. trggonalls (Jones and H1nde) d1sappear, (Mertens, 1956), whilst .

at the boundary 1tse1f Cytherello1dea knaptonen51s Kaye, Neoeythere (P./-ﬁ

”-tenuls,’N} (P.) 11ngenen51s Mertens~and Homocythere lapparentl (Damotte“g'

and Grosdidier)'disappear from the British succession. Species'éuch o

; as Cythere1101dea strlcta, Schuler1dea Jones1ana, Dolocytherldea (P. )

.bosquet1ana, Platycytherels cf.p. gaultlna, P..cr;chapmanl, Cythereis

”thoerenen51s, C. h1rsuta, C.'larlvouren51s, C. hindei hindei,

VC.Vluermannae'sgl,, Homocythere h. harrisiana, Neocythere (N.)

vanveeni, N. (P.) semiconcentrica and N. (P.) steghausi are*present~in

both. the Albian and Cenomania1 of Southern England of these spec1es,‘

VD; (P.)tpdsnuetiana P.cf. P.gaultina, P cf P. chapman1 and N. kP.)
stegnausi'are only present‘1n the lowest few metres“of the Cenomanianff
:-bnt at.this level they are'usually Very:éommon and'are-therefere

’t-useful strat1graph1ca11y ‘ .

7 There are several new appearances at the base-of the Cenomanlan.-

'although further work may reveal that some of “the spec1es extend 1ntoi

the Albian. Some of the more 1mportant appearances are of Cztherella

"medwayi, Cythere1101dea globosa, Loxoconcha ? 1ckn1e1den51s,

g Monoceratina bonnemai and M. herrigi. Of these, c. globoaa,andv
"M. bonnemai have very limited stratigraphic ranges;_being found only
in the Glauconitic Marl and sncceeding few metres of the Cenomanian.

‘L. ? icknieldensis is a very useful species because it occurs in large

numbers throughout the lower part of the Lower Cenomanian (it

disappears just above the base df‘Zone_Q). Oertliella,donzei‘appears7'
near'the base of the Cenomanian at Culver Cliff (top of Zone 8) but
further north,itowards Pitstone and Barrington; its first appearance
'Beeomes progressively_later so that at Barrington it.first appears

above the mid-Cenomanian non-sequence. Loxoconcha ? bluebellensis

- important species because it is common throughout the Middle and
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Upper Cenomanian. It genetaliy'makee ite;first'appea:ance at the
-iﬁese of the Middle Cenomanian but at Glyndeboqrne ene'Blue Bell.Hili,
Atit‘eaﬁ be found lewer than this; iﬁ-Zone 10. |

Important changes occur near the level of the mid-Cenomanian
Anen-sequente. Many spec1es dlsappear at thts 1eve1 or become much
: less abundant and dlsappear a few metres above the non-sequence, e, g

Cythereis hindei h1nde1, c. 1dermannae s. 1., C thoerenen81s,-

Homocythere harrisiana, Neocythere (N.).vanveeni,-N.(PI) semiconcentrica,

Planileberis chathamensis, P. sandersi, Protocythere lineata striata

_and Schuleridea jonesiana. In the southern sections, namely Culver

.Cliff, Southerham and Blue Bell Hill H.hharrisiana diséppears-somewhat

earlier (at the top of Zone 10), whiist N. (N.) vanveeni- also

disappears at this level in the Southerham and Culver Cliff sectioms,

It is interesting to note that Veenia inferangulata always appears

at the same level at which H.hharrisiana‘dies out. V. inferaﬁgulata—_l'l"
is_ofteﬁ.very abundant, but_itstrange in Southern England is rather

7~ short. It extends up to the base of. the Upper Ceﬁoﬁanien; or

_occesionally just into the Upper Cenomanian. V. inferangulata is
usually found in association with V. cf. ballonensis, but this

latter species is not so abundant and is not always present.

Monoceratina bluebellensis and Bairdia southerhamensis may also be

found throughout the Middle Cenomanian and M. bluebellensis extends up
to the top of the Cenomanian. However, these two species are not
-always present in samples from these levels and hence their value is

1limited. Twe-species, Limburgina ? alata and Pontocyprella robusta, make

their first appearance just above the mid-Cenomanian non-sequence.

- P, robusta is often common and is a useful indicator of post mid-

Cenomanian non-sequence strata. Monoceratina. sp.A,.may also appear .

at this level but its distribution is rather sporadic. Cornicythereis

larivourensis is a very useful species because it is common throughout
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" the Lower and Middle Cenomanian and it dies out at the base of the

- Upper .Cenomanian.

"Several species make their first appearance during the -

Upper Cenomanlan. Isocythereis ch;grOSSOuvrensis'appears towards“7

.the top of .the Middle Cenomanian but in the Culver Cllff succe551on :

a few Specxmens have also been found: at the base of the Mlddle

Cenomanlan,,AIdlocythere_donzel and,Curfs1na ? der001 both appear at

the base of the Upper Cenomanian whilst Amphicytherura cf. falloti,

- Imhotepia euglyphea and Neocythere (P.) kayei first appeat’somewh;t

above  the base of this sub-stage. Pseudobythocythere colini often

becomes quite common through the Upper Cenomanian but~thisnspecies

can.be found as low as the top of the-Lowet ?Cenomanian . Slmllarly.

" Cytherelloidea bonnema1 is often common in the Upper Cenomanlan but

occas1ona1Aspec1mens canvbe found from the lower Middle Cenomanlan.'

. Most of the species which are present in Zome 13’oan also be

found in -the lower partfof the Plenus Marls (Beds'1 - 3)}

Brachycythere cf.B.laticristata also occurs at this-levelband maylaISO”

o

be. found at the top of Zone 13. Eucythere col1n1 appears to be

restricted to Bed 1 of the Plenus Marls and here it is often extremely

common. It has not been found beneath or above this horizon in

_Southern England. At the top of Bed 3 (= the sub Bed 4 erosion’

surface) a marked change occurs in the ostracod fauna. Most species .

disappear at this IeVelvand-only species of the Cytherellidae,

Isocythereis cf.I.grossouvrensis and Monoceratina herrigi can be

found above this level in the Plenus Marls. Cytherelloidea hindei

becomes common above Bed 3 but specimens of this species may also

be found in Beds 1 - 3 of the Plenus Marls and oocasionally in the.
Middle Cenomanian. Occa51ona1 specimens of Cxtherels sp-.A. also

occur above Bed 3 of the Plenus Marls.
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Samples from above the. Plenus Marls -are generally ‘too hard to

_be processed However one sample from Buckland Newton revealed

& 31m1lar ‘reduced. fauna to: that from the top of the Plenus Marls.\f :--

- It ¢ontained spec1es of Cytherella Monoceratlna cf M umbonata M ih

‘herrlgl and numerous spec1mens of Cytherelloxdea h1nde1.

Species of Cztherella are not very useful strat1graph1ca11y j,
'since most of them can be found throughout the Cenoman1an. JSome
variation in relative abundance may be observed;_however;-ﬁith o

' g.cf.C.truncata and C. medwayensis being more abundant below -the mid-

‘ Cendmanian non-sequence, whilst C. cantabrigensisfand C. aff.C.contracta

become more common above the m1d Cenoman1an non-sequence. '
. C. cf C.truncata, in fact, has not been found 1n the upper ‘part of

’Zone 13 nor in the Plenus‘Marls, Cythere1101dea stricta and

nytherelloidea kayei-are:both’present throughout the'Cenomanlap-but_.

" C. stricta is more comnon beneath the‘nid;CenomanianVnonfsequencel
whilst C.. kazei is»nore common‘aboveethebnon;seqnenCe:,fv

Species of thevcptheruridae are’generaliy long:rangingsand"
'hence their stratigraphic Qaiue is limitedp <HoweVer,:'

‘Hemiparacytheridea minutissima is only ¢ommon in the Lower Cenomanian

and‘has not been fdundvabove‘the basevof-the_UpperICenomanian{:

Conversely Encytherura (E.) longisculpta~has_on1yrbeen found:in the.h
Middle "and Upper Cenonanianf | | |

| The above'stratigraphic distributions‘arersummarised ;ﬁ A

Fig. 6 2 1. with.reference‘topthis‘diagram the'stratigraphy'of-each

section studied may now be analysed.

Buckland Newton
The base of this section is known to lie some way. above the‘;
mid-Cenomanian non-sequence (Kennedy 1970, Carter and.Hart; 1977).

The Ostracoda agree completely with this observation, but species
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such-as Cythereis hindei hindei, Cornicythereis larivourensis and

Veenia 1nferangu1ata can be found in the lower part of the sect1on,
‘9thus 1nd1cat1ng a M1dd1e Cenoman1an age for the lowest few metres.

l.cr.ngrossouvren51s and C. ? der001 can be found throughout the

- section but I. donzei and C. bonnemai fitst appearlabout 8 m. above

. the base. ‘Thus,_this section consists mainly of Upper Ceriomanian -
chalk; ‘Towards the top of the section the Plenus Marls can be'aeen.

jBed'i_was sampled and contained'numeroue specimens of Eucythere colini.

gAbove the sub Bed 4 erosion surface Ostracoda are rare. Apart from

"‘specles of Cytherella the only spec1es found were O. donzel,

-l,cf.I.grossouvrens1s, M. umbonatoides and C. hindei. A,51ng1e sample
-..Vfrom a marl seam'in the succeeding Turoﬁian chalk revealed a similar .-

reduced fauna with numerous spec1mens of Cztherella spp & Monoceratlna Spp- &

“also several specimens of C. h1nde1. The d1str1but10n of the total r
'-_Ostracoda fauna from this seét10n_1s shown 1n'Enclosure 1 F1g 6 2~
'shows a comparison of the stratigraphy based on Ostracoda_and

Foraminiferida.

Shillingstone

. Samples were obtained from individual beds:ofdthe Plehus Marls

and.from‘the top of the Crey:Chalk just beneath the Plenus Marls.

From just beneath the Plenus Marls specimens of Neocythere’(P,):kazeit

"and Cytherelloidea hindei indicate a position near the top of the
Upper Cenomanian.d Beds 1 and 2 show similar faunas with numefods

specimens of Brachycythere cf.B.laticristata. No specimens of

-Eucythere colini have been found from thisdlocality; Several species -

disappear at the top of bed 2, most noteable being the disappearance '~

of Idiocythere donzei, Pontocyprella robusta and Brachycythere cf.B. -

laticristata. Above bed 2 the fauna is very reduced and is made “?,

fof‘Cytherellaé IsOcythereis'cf I.grossouvrensis and'Cytherelloidea

K hindei} A few spec1mens of Cztherels sp. A. have also been found
" ~ 260 ' | |
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.

"fromvBed 6. Thus the Plenus Marls from Shillingstone dlsplay a typical
erstracod fauna for this level (Flg 6: 3) w1th a dlstlnct d1v151on between

- the lower andeupper beds;'d o o R

Culver Cliff

Samplee.coilected from Culnercéliff proved tc be'veriv
difficdlt'to'nrocess and hence only ? samples from‘above'the.mid_
Cenqnanian non-sedeence could»be3examined} fhellcwer-leveis.hbnever :

Afwere more marly nd Ostracoda were obta1ned from nost bf these samples.‘A;

“Cythere1101dea globosa, Monoceratlna honnemal Neocythere (P. )

’_steghau51 and Loxoconcha? 1ckn1e1dens1s .are all conflned to the
lowest 3 metres of the section wh1ch is represented by the G1aucon1t1c

»fMarl whllst Platycytherels cf P gaultlna, g_cf P. chapmanl and D.

(P. )bosquetlana ‘have not been recorded at all. This suggests-that the

' ’”basal bedsAofrthe Cenomanlan are elther condensed or, more likeiy,;,-
--j_absent from this section (Fig. 6:4). This agrees-with the -

' foraminiferal zonation of this section-given-in Carter and Hart (1977).

Oertliella donzei can be found all the way through this section and
- hence its first appearance is somewhat earlier than in other areas.

‘Homocythere harrisiana and Neocytbere'(N.)'vanveeni die'out rather

early in this sequence. (at the top of Zone 10) and they are replaced H”

at th1s level by Veen1a cﬁV’ballonen51s and V. 1nferangu1ata;

At the top of the 0. ‘mantelliana band, Cythereie hindei hindei - =

dies out, whilst Limburgina ? alata and Pontocyprella:robusta make their .-

‘first appearance. This level is correlated with the mid-Cenomanian

non-sequence (Carter and Hart, 1977). Schuleridea jonesiana,

‘Cythereis thorenensis and Planileberis sandersi however, can be found
a few metres above this -level. The distribution of Ostracoda in the
few samples from above the mid-Cenomanian non-sequence compare. well

. with the other sections (Fig$.6:2—6:9). Only two samples from the
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Plenus MarIS'could;be'processed.7 The sample»from Bed 1 contained

a normal Upper Cenomanlan fauna with Id1ocythere donzei, Neocjthere

(P) kazel and numerous specimens of Eucythere c011n1 - The following

sample from Bed 2 revealed a s1m1lar fauna but with numerous.specimens

of Brachycythere‘cf.B.laticristata and no specimens of E. colini.

Pitstone

This sectlon g1ves a complete sequence through the Cenomanlan
with the Plenus’ Marls and the Melbourn "Rock at the top
Unfortunately the Upper Cenoman1an samples were d1ff1cu1t to process

and consequently they show reduced faunas. Foramlnlferal zones‘

" were drawn up by M.B. Hart using the same:samples used in this study. .

At the base of the section quite long ranges are shown by

Dolocytherldea bosquetlana Neocythere (P ) steghau31, Platycytherels'

>]cf P gau1t1na and P.cf.P. chapmani " (F1g 6: 5) Thls suggests that‘the ¥

lower part of this sequence is quite a lot thicker than at Culver

'Cllff. Loxoconcha'? 1ckn1e1den51s also has a con51derably longer range

MY

- in the Pitstone section. Thus Zone 8 is-rather thick‘in this section ‘

Vand_this is corroborated by the foraminiferal evidence (Hart, pers.

eomm.). Oertliella donzei first appears in Pitstone at theAtop of -

Zone 9 whilst Loxoconcha ? bluebellensis appears just above the base-of the

Middle1Cenomanian. At the base of the Totternhoe Stone Cztherels

thoerenens1s, C. hindei h1nde1, C hirsuta and Homquthere ‘h. harrls1ana

,die out, whilst Veenia inferangulata and !3cf,v,ballonensis make

‘their first appearance. Just above the Totternhoe Stone Neocythere

(N.) vanveeni, N.(P.) semiconcentrica, Protocythere lineata striata,

Planileberis sandersi and Schuleridea jonesiana die out whilst

Pontocyprella robusta and'Linburgina ? alata make.their first.

’_ appearances.' The top of the Totternhoe Stome is marked by the mid-

Cenomanian non-sequence and thus this level is extremely important

in this section..
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About 8 m. above the mid-Cenomanian non-sequence Cornicythereis

_ larivourensis and Veenia inferangulata die out.” This'levelfmay be
correiated with the top‘of'the Middle Ceuomauian or this may be a

- few metres higher (Hart pers.,comm.) *‘The~o$tracod'fauna through

' the Upper Cenomanlan is rather poor, but Isocytherels chZgrossouvren51s:
“.may be found from the- top of the Mlddle Cenomanlan onwaros

._Azther31101dea bonnemal, Idlocythere donze1 Neggythere (p.) kaye1

,and Amphrcytherura cf.A falloti may also be found towards the top of
the section. | V
_The Plenus Marls were collected bed by bed except for Bed 4
' ;whlch was absent. Bed 1 conta1ued a fauna s1m11ar to thatrln the -
preceeding chalk. Bed 2 produced a large fauuabwith the.noteabie

_>except10ns of Imhotepla euglyphea Loxoconcha"bluebellen31s and hd-

E Neocythere (P.) kayei which were. present beneath thls level. Bed 2

’also contained several spec1mens of Brachycythere cf B 1at1crlstata

The fauna from Beds 3 - 8 was much reduced but Cythere1101dea h1nde1
"_and Cztherels sp.A._were»present in these beds.7 |

Attempts were made to process the:overlying'Meibourn‘>Rock'
'but this proved to be too hard and only spec1mens of Cztherella spp

were obtalned

Barringtonv
This section consists of Lower and Middle Cenomanian chalk
and good ostracod faunas were obtained throughout (see Enclosure'4;

"and Fig. 6:6).

At the base of the section Dolocytheridea (r.) bosguetiaua,:

Platycythereis cf.P. gaultina, P.cf.P.chapmani and Neocythere (P.)

steghausi were only found in the lowest one or two samples whilst

Loxoconcha ? icknieldensis was only found in the lowest 4 m. As in

'the.Culver>Cliff section this indicates a reduced or absent lower part

: 2!&6
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. of the Cenomanian. This agrees with the foraminiferal data of

Hart (1973). Loxoconcha ? bluebellénsis fif;t appearsAiﬁ this-section at-

. the base of the Middle Cenomanian but Oertliella donzei does mot -

" ‘appear until above the mid-Cenomaniar non-sequence.

- “Just below the mid-Cenomanian non-sequence Cythereis hindei

. hindei, C. luermannae s;l:, Homocythéfé h. harrisiana, Planileberis

" chathamensis, Protocythere lineata striata and Schuleridea jdnesiéna ,‘

all die out, whilst Veenia infefangplaté, !.cf.V.Ballonensis and

Pontocyprella robusta make'théir‘first appearance. ~Limburgina ?-

alata also appears a few metres above the mid-Cenomanian non-sequence, .

but the section does not extend high enough for Iéocjthereis‘cf.£;~

grossouvrensis to be found, nor for Cornicythereis larivourensis

to die out. Upper Cenomanian chalk is therefore»not quite reached.

_ Blue Bell Hill

 THe main section from this quarry consis;s of.Midd1e>;"
‘and Upper Ceﬁdﬁanian Chalk,jbut 3 samples‘fromAfﬁe Lower Cenomapian
were alsd collected from a nearb&Iquarry;A. | H
| - The samples ffom-the loéef seétion have been dated as idqé iO

by Hart (pers. comm.), but they do contain Loxoconcha ? bluebellensis

. Bairdia southerhamensis and Monoceratina bluebellensis which indicates

that they come from near the top of this zone (Fig. 6:7).

' The base of the main section displays the 0. mantelliana band.

The ostracod fauna from this level reveals that Homocythere h.

harrisiana is absent but Veenia inferangulata and !,pf.VLbaIlénensis '

. are both present. At the mid-Cenomanian non-sequence Neocythere (N.) -

vanveeni and N. (P.) semiconcentrica both disappear whilst

Limburgina ? alata and Monoceratina sp. A. make their first

appearance. Cythereis thoerenenSis; C. hindei hindei, Planileberis

chathamensis, P. sandersi, Protocythere lineata striata and
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Schuleridea jonesiana all die out just above: the mid*Cénoﬁaniau,

- non-aequence. A little higher up the sequence Cornicythereis .

larivourensis dies out at the point where Idiocythere donzei makes“'

its firat appearance. This point is regarded as the top of the
'Middle Cenomanian and this level is confirmed by the Foraminiferida

= - (Hart, peré,:comm.), (Fig.6:7). Just below this levelesocythereis :

 cf.I.grossouvrensis makes its first appearance. In this section

_Curfsina ? derooi first appears 3 m. beloﬁ the Plenus Marls at the.*

p01nt where Imhotepla euglyphea and Neocythere (P ) kanl also makeA?“

fthe1r_f1rst appearanees. Bed 1 of the Plenus Marls was sampled and'

produced numerous specimens of Eucythere colini amongst a fauna whlch-s

was .. otherwise similar to that from preceeding samples. .

Glyndebourne

"This .is a borehole section through the Lower Cenomanian.i
;_The samples were easy to process and good faunas were therefore
obtained throughout (Enclosureé6 ).

"Two samples from the underlying Albian were examined, and .

~ apart from species which can be found in the Cenomanian these samples

also contained Homocythere. Lapparenti_and'Eucythere trigonalis.

‘At the base of the Cenomanian Platycythereis»cf P'gauitina-and

P cf.P. chaEmanl were only present in the lowest 2 m. wh1lst

Dolocyther1dea (P. ) bosquet1ana, Monocerat1na bonnema1 and Neocztherel

(P.) steghausi only occur in the lowest & m,_ Similarly deoconcha.

icknieldensis dies out only 8 m. into the Cenomanian, In

-Glyndebourne, as in Barrington and Culver Cliff, therefore, the
lowest beds of the Cenomanian appear to be absent when compared

to the Pitstone section. Again this is confirmed by the Foraminiferal

evidence (Hart pers. comm.). Oertliella donzei appears at the base
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of Zone 9 in this section which is earlier than in Pitstoﬁe or
Barrington but it does appear at this level in Culver Cliff. .The
foraminiferal evidence_(Har; pers. comm), shows that the .top of this

section is of lower Cenomanian age, but ‘Loxoconcha ? bluebellensis

which is normally restricted to the Middle and Upper Cenomanian can

~ be found in the top 16 m. here (Fig. 6:8).

: Southerhaﬁ
This section extends frém thé top éf the quér Cenomaniaﬁ fo‘j
the-base of the Plenus Marls. Uﬁfdrtunafely samples ffoﬁ_;he'loﬁé;
part:of-thg~Uppér Cenoﬁanianiwere:diffiﬁult to process‘an¢
lconsequently show reduced ostracod faunas. The lowef part of'tﬁis
sectibn contains an unusua1~ostracod:£auna._ The lowest sgmple.iﬁ
pafticular contains several species wﬁiqh have‘not.béen reco;ded

" from elsewhere, e.g. Homoqgﬁhere ornata, Protocythere siddiquii.'

This sample also contains the last occurrence of Planileberis

chathamensis, Homocythere h. harrisiana and Neocythere (N.) vanveeni,

even though there is at least a. further 8 m. of chalk Béneath.the

mid-Cenomanian non-sequence. Veenia inferangulata, V. cf.V.ballonensis

Qertliella donzei and Loxoconcha ? blﬁeﬁeilensis aré all present .from the
base of this section. The only change which occurs in the Ostracoda

- at the mid-Cenomanian non-sequence is the appearance.of Pontocyprella

robusta. Just above the non-sequence Cythereis hindei hindei,

C. thoerenensis, Planileberis sandersi, Neocythere (P.) semiconcentrica

and Veenia cf.y. ballonensis disappeér whilst Limburgina ? alata and

Monoceratina sp.A.'maké'their first appearance. Higher up the

succession Cornicythereis larivourensis disappears at the point

where ISOcythereis‘cf.I.grossouvrensis and Curfsina ? derooi first

appear. This level is taken to be the top of the Middle Cenomanian

and this agrees with the foraminiferal zonation (Hart pers. comm.)
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Above ‘this 1eve1 Id1ocythere donzel, Imhotep;a euglyphea,

Amphlcytherura cf. A,fa110t1 and Neocythere (P.) kagel appear in B

: successxve samples (Flg. 6: 9) Two samples were obta1ned from Bed 1 :
of the Plenus Marls. As;usual'the fauna from thls level is s1m11ar,

.to-thatxfrom lower horizons but Eucythere colini was. very common in

- - both samples. Brachypythere cf£:B. laticristata was also found in the

-higher of these two samples.

_6onc1usion
- It can be seen therefore that the dlstrlbutlon of the Ostracoda

out11ned at the beginning of this chapter (F1g 6: 1) can be used

. to correlate Cenomanlan sectrons across Southern England »Soﬁe of't
Athe_spec1es.occur at sllghtly_orfferentalevels in dlfferentﬁ::
localities hut if several specres are used to defihe-each level,r;
aameaninéful stratigraphy can be éstahlished (Fig.6 :i).¥VWhen:,_
usedxiovconjonction with the.foramihiferal zonation the Ostracoda

can be used'to sub-divide soﬁe‘of the Zones. Platycythereis'cf.-g;

gaultina P.cf.P. chapmani, Neocythere (P ) steghdusi and

Dolocyther1dea (P ) bosquetlana ‘occur only in the lower part of Zone 8

_ whilst Amphlcytherura'cf.A.fallotr, Imhotepla euglyphea andA"

Neocythere (P.) kayei make -their first,appearance towards. the top of -

‘Zone 13. Eucythere colini is'a particularly useful species since it
- has ooly been found in Bed 1 of the Plenus Marls. o S -
‘Some of the'species mentioned above may also be useful for

_ international correlation. Babinot et. al. (in press) show that

Homocythere harrisiana has an identical range in the Alpes Maritimes

of Southern France to that in Southern England. Neocythere (N.)

vanveeni has an identical range in the Paris Basin and southern

‘England, whilst Cornicythereis gr. bonnemai (= C. larivourensis?)

has an identical range in Southern England and the AlpesAmaritimes
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with'only'a.alightly shorter range in»the PariS»Basinli Amphicythernra

cf. A fallot1 from Southern’ England has a correspond1ng range to A

o fallot1 from the Alpes mar1t1mes. Unfortunately there is vefY

"llttle recent "literature on Cenoman1an Ostracoda from Germany but‘ﬁ,

Grunde11(1966) has shown ‘that N. (P.) steghaus1rextends just into the -

T Cenomanian in the Camin borehole from East Germany:andvite'range'is_'

therefore the same in Germany and Southern England.

Although no formal ostracod zonatlon has been set up F1g 6 10
shows that it rs quite p0551ble to.correlate Cenomanlan sect1one;5
-acrosa:Southern England by means of seleeted‘snecies. The rariable-
:age'of the base of the Cenomanlan can he‘aeen ae elearly'as withA_~A

Foram1n1fera (see Carter and Hart . 1977) and many other 1evels :

-.can also be 1dent1f1ed and correlated
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CHAPTER '7

PALAEoECOLogY i-"~" ’f:j R .irﬁ
Even though a. uast amount of 11terature has been puhllshed
. on the ecology and palaeoecology of Ostracoda, the study of
palaeoecology is still rather 1mprec1se. K11eny1 (1971) has llsted
isome of the problems encountered in palaeoecologlcal studies of
Oetrecoue. Perhaps the most fundamental problem is the~recognrt}6n
E of'arbiocenosis, or part of a biocenosis, in e'roeeil'population.1;
':The extent of post-mortem transport both laterally due‘to currents
-and verr1ca11y due - to burrow1ng, can rarely be escertalned‘ In the
_Cenouanran fauua from Southern England there are uumeroue fragiie

'soecies; such as species'of-Polycooe; Pedicythere and-Trachyieberis;-

"Whieh might be expected to break during any 1eugthy transport.

’ There'are aiso.numerous juvenile:forme which ere'frequeuti§3verysv
.’fragiie.- It has beeu suggeeted by Kilenyi (1971) thatrthe_presence
'of a lerge number of.juveniles in&icates that the speeies wes_'

: living-iu thelarea where the fossil adults arevfoundr However,'it

- must be pointed out that juveniles of several species have not been 1

" found at all e.g. Dolocytheridea bosquetiana, Paracypris:cf.g;

wrothameneis. It is possible that theee species have been
transported,.but since the shells of thevadults.show no signs of
ebrasion‘it-is possible'thatvtheAjuvenileeiwere-too weakly ealcified
to be preserved. This selective preéervation of'aduits.has-beeu-_
reported by Pokoruy (1971) in'his studies of Upper Cretaceoue--
Ostracooa frou Bohemia. It is suggested} therefore, that the
majority of the species'fouud duringtthe present study were, in
fact, liring in or near the.localitf where ‘they were'found. 'There

is in fact very little evidence of strong bottom current activity .
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during the Cenomanian. Assuming that the present.distribution of
. species compares reasonably well with the distribution of the
}‘speéies when they were alive various aspects of their palaéoecology _

'may. now be discussed. T

Salinity

: fhe widespread éccurrencglof bfaéhio?ods, echinodgfms.and
planktonié Foraminiferi&a_in the Cenom;nian chalk-suggésts that
__ndrmal‘marine salinities‘(ab§u§ 35‘partS'éer:thouéénd) prgvailé&
~ throughout (Hancock, 1975). This is also éﬁbstantiaté& by»tﬁe-
fi;rge'éﬁmqﬁité fauna‘from,thé'Cenbhanian (Kennedy and Cobbaﬁ,'1975).

In thé'Ostracdda the .common occurrehce'of the.Cytherellidae,_and

the total absence of any non marine forms support this contention.

Témgéf;tﬁre

: Temperature has been rega?ded:aéAone of the most importaht
. factors which infiuenée the disﬁribution;of :eééﬁt'marine:Qéﬁrgcoda‘,.
(Neale, 1964), and it seems likely to haQe beenﬁeéﬁally_importan; in '

the past. Sohn (1964) has - shown thatvfhé'diétribution of the genus

>Cythefe110idea in the Cretaceous could be limited by temperature.’
since récent species are limited by a 10°C minimum témpe?atufe. |
The'pfésénce of this genus in the Cenomaniahiof‘Sguthern-ﬁngland'may
therefore indicate minimum temperaturés in excess of 10°C. Howeﬁef as
Kehﬁedi and Garrison (1975) have‘poiﬁted.out,Bfitain lay in.the
sub-tropi;al belt during the Upper C?etaceoﬁs and'ghus temperatures.
were probably well iﬁbexcess of-10°C. |

'Carﬁer and Hart (1977) ﬁave suggested tﬁat'during the lowér.
;Cénoﬁanién'in Southern Englahd tgmperature# may héve been below 17°C
but associated»wit; the mid?Cenomanian non-sequence-there was a

warming of the seas so that temperatures exceeded 17 °C throughout
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A”the ﬁppér Cenomanian. These suggestions aré'paséd bﬁ,the .
'oCcurrénce of keeled plank;bnic foraminifera iﬁ thé Upper'Cehomaniap»
:-.bﬁt‘not in the Lower Cenomaﬁiaﬁ. ‘In_tﬁerpfééent day'obeéns'theA-
ikgeled forms are testricféd to ﬁétefs wéfmér thén_l7°¢.j Ihis,;_'
;wérming é£ the level of the ﬁid-Cenomanian ﬁoﬁ;seqﬁgnce‘isb
aésdciated wi;h a distinct change in théio$£facod fauna but thiér'
»’llAfaunal change could be ésso;iéted with other-faétsrs such as the -
: dégpéning of the seas which alsé occurréd.at this time.'>
It is interesting to note that in the Paris Basin-Véeﬁ;a
ballonensis can be found in';he:Lower,:and iower»part:of_thevMiddle

~ Cenomanian. In Britaihbx.cf.V.ballonensis (éAvety'closély related

fqrm), first appears towards’the'top df‘the Lower Cenomépiénf
V(top?pf Zone 10)>in the two most goutherly localities of Culver .
Cliff and Southerham, wﬂilst furtber‘ngrth in’Pitétoﬁe and
Barringtén it makes its first aépearaucé a£ the top‘of:Zone»lli: ;*Av
‘fﬂénd‘fhé base of Zone 11lii respectively."Thisvspecies théfefore‘

. spread prnge#sively further nofthwards ﬂﬁring the Middle Cghomanian.‘
Duringuthis period it:also.entered‘the Touraine-Poitoﬁ area'ogi

~.Fran§e (Babinot et. #1. in préss). It has also been recbrdéd from
No;tﬁern.lreiand.in a sample repofted to be of Lower Ceﬁomanian age

(= top of Zone 107).

A similar example can be seen with Oertliella donzei.

. Although this species has so far not beep recorded - from the Pariév
Basin,_in the Sub-Alpiae Chain of SouthernvFrance_it-can be.fouﬁd
in the Lower and Middle Cenomanian: In Southern England it ﬁirst'A
appears at’ the top of Zone 8 in Culver Cliff and only slightiy o
later in Giyndebéurne. -Fur;her-nortﬁ in Pitstone it first appears
at the top of Zone 9 whilst in Barrington it is not.fouﬁd uﬁtil the

base of Zone 11lii in the Middle Cenomanian. In Southern France

.« this species is not found in the Upper Cenomanian but in Southern
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England it'is common at this level.

| '-'If-fhe distributions of the two species above éére gpve;ned?"
by'tgﬁperéture then it is poséiblg ;hat;'ﬁt'1e5st'during ﬁhé' 
Lower and Middle Cenémanién, theré ﬁag altémbérat;;e-g:édient'ffom'A
south go hprth inAWestern Euroée. 'Dﬁring_the.Middle Cenbménién‘_‘
ﬁeﬁperéturés in Southern Eﬁgland incrgaéed and allowed species to

migrate northwards.

There has been considerable épeculation.abdut tﬁé'dépfh of

tﬁe chalk sea. However, recent_esciﬁates By Kennéd& aﬁd Garfisoﬁ_'
(1575) sugéest»a_range betweéﬁ 50 - 300;m., whilst-Héhcéckb(1§75)é
‘ suggests'a<range between 100vand 600‘m.1‘Kenne&y aﬂd Garrison

'havg suggested that the.Glauébniﬁig_Marl was:depositéﬂ in éhallbwi'
 §atef,;possib1y even in the pﬁotic éone, wﬁiiét thé~éﬁalkvMari:'f
_also;repfesents fairly shallow water. Carter and Hart (1977)?1héyé_‘
.»éuggested that there was a coﬁsidetéble.&éepeﬁiqgfbf;the séé‘at_tﬁei

: level'of the mid-Cenomanian non-sedpence.ArThis-alldwed abgréater 
-coﬁnection with ghe oﬁeﬁing Atlantic b& Arbwning ébséfies ofibarriérs
“in Wéstern England and Brittany. This deeper water_contiﬁuéd -

v through the Upper Cenomanian.

_ Omhert (1970) suggested that ;he géﬁﬁs Platycythereis Qaé_‘
restricted to shallow Water.' Its_disaﬁpearancg just after |
-.deposition of the Gléu;onitic Marl in Southefn Eﬁéiand is therefore
very interestihg, and may correlate with the depth incfease at this

level suggested by Kénnedy and’Garrisoﬁ.> In the sdﬁth and west of

France several species of Platycythereis have been recorded from the
Middle and Upper CenomanianV(Babinot et. al., in press). The .

disappearance of Cytherelloidea globosa, Monoceratina bonnemai and

Neocythere (P.) steghausi at this level may also be related to the
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increasing depth, but other_facforS‘sﬁch:és'thé changing sediment
‘type ‘could also be important.
. The increasing water depth at the mid-Cenomanian non-sequence-

coincides with considerable changes in the ostracod,faﬁna e.g. the

disappearance of species such as S. jonesiana, C. hirsuta,

C.thoerenensis, N.(N.) vanveeni and Hhharrisiana, whilst species

‘such as Pontocyprella robusta, Limburgina?alata and C. barringtdhensis

make their first appearance in Southern Englaﬁd’at this level. -

There are other changes too,:with 0. donzei and in particular

C. larivoﬁrehSis becomipg more abundant above the_mid-Cedom;ni;n
nonfsequeﬁce. The ékacthcause of these changes in the fauna'is not
‘clear. Apart from the iqcrease in sea depth there was the increasing
temperature and an increase in the carbonate conteﬁt at this;level,
~(D§stombes and Shepard-fhorn, 1971; Sanders and Burnett pers: éomm{

1975).

Bottom Conditions

‘  Two thorough :éQievs of bottom Eﬁnditions in the Chaik'seas
bhave,recently been published-Bleennedy and Garrison (1975) andk-
-Haﬁcéck (1975).. The general'goncluéionsiare that most of the
sediment ﬁccumulated as a sbft) thixotropic mud which had a very
high water content. The fact'thét coccoliths and mica flakes-wefé:”
able to settle suggests very:quiet.conditions, but there may have.
’,been-periéds &hen bottémVCurrépts were active. The occurrence of
hard grounds suggests periods of reduced sedimentation which enabled
;‘ﬁard éubsfrate to fﬁrm. Duriﬁg these perio&s hew‘groups of
organisms could move in, since the habitat would favour attached

and boring species.
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Whatley (1976) has shownAthat in pfeseﬁt day.seasfiive‘
‘®stracoda are éenerally.ass§ci$ted with énimal.§r=plaht Substratéé,
“but he has glsa.éﬁdicatedrthat egceﬁfions mg}voééﬁr in stable areas
n'df.finé sediment. In the Cenomanian it.gannot‘bé=ascertained Vhethér
the Ostracoda ;ived on the eﬁifaunavéf on, and ih;{the chalk 6oée.
In the cha1k segs'there were ﬁrobébiy lafge nuﬁbers of epifaunal
Asoft“bodied_aniﬁais although animals with h;ra ékeletpns were not always.
" common since fhey weré liable to sink infd tﬁé sqff ooze;b \

Coﬁditions during the deposition of thé‘Glégconitic Marl-ﬁuét 1
havelﬁeen'soﬁewhat differént. fIhe coérsé; gréin sizexandfthe
presénce,éf re-wo:ked and dérived féssils;and éebbies suggests mughL
étronger curfent'actiﬁity. Thi; deposit would ﬁo; have beeé-sdft_.
andvthixqtropic, and it probably alléwéd a;s;méwhafAdiffereng bottom -
fauna to‘prevail. _Kennédy (1969) has éuggesged thaf cértéin

'brachiopbds and sponges were limited to this facies. In the

‘Ost:acoda Cytﬁerelloidéa globosa and Monoceratina bonneméi'Both ]
appeaf'to be limited to this horizqn:andAtheféucceéding few metfes
‘bf Chalk.Marl. However, it is very Aifficult‘to establish whetﬁér;
. facies wasrthé chief controlling factbr'affecting these twd'épeéies;
As meﬁtiqnéd earlier the chanéé from,Chaik'Marl with:about
50 - 85% carbonéte (Enclosuresi3and4-) to the Gref Chalk with over
9OZ'carbonéte, at about the level of ghe mid-Cenomanian nOn-séquence,
coipci&es with‘significant changes in the ostracod fauna (Fig. 6:1 ).
1I£ is, however, very difficﬁlt to correlate these faunal changes
directly-witﬁ the changing carbonate cdntenﬁ; (and possibly thereby -
' wifh a modified substrate), siqée there were other faéﬁoré, such as
increasing temperature and water depth, which may have been more
important. With the return tb marl deposition at the beginning Of'.'
the Plenus Marls there are somé chﬁnges in the ostracoa.fauna;

‘At this level most of the species found in the Upper Cenomanian are
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still present but their relative proportlons may be dlfferent

‘e.g.Isocythereis cf.l. grossouvrens1s, Idlocythere donze1 and Curfsina?

- derooi, may become relatlvely more abundant. Also, in Bed’l of the_'.

Plenus Marls, Eucythere colini is very abundant but is not found

" beneath or above this horizon. -Again ;t is impossible to ascertainv
the truereause of these changes. - |
Beds.4 - 8 in the Plenus Marls,containea very reduced .
‘ostracod fauna, and also a reduced benthonic foraminiferal fauna
(Carter and Hart, 1977). The reasons for this are not clear, but
in Yorkshire at this level (or sllghtly hlgher) is the 'Black Band'
whlch has been described as avdepos1t_formen in an oxygen-poor
environnent.by Schlanger and Jenkyns'(1976)."1f_this waafthe case
tnen:areas to the south could also have suffered reduced oxygen»'
,cencentrations,during this period which.could have causedvfeAuctione:,

in the benthos.

Size

The size‘of individual species'and specimens of OstraCOAa'in.
the Cenomanian of Southern England poses certain problems. Initne
Lowef_Cenomanian the fauna is very similar to that from the
preceeding’Albian where there are'quite a number of relatiﬁely

large species e.g. C. thorenensis, C. hirsuta, C. lurmannae s.l.,

H.hharrisiana, S. jonesiana, P. lineata striata. However, these

lafge species all die out around the level of the mid-Cenomanian
' non-seﬁuence and the new species of the Cytheracea which evolve
at or above this level are all comparatively small. Species such as

" Isocythereis cf.L grossouvrensis, Idiocythere donzei, Imhotepia

euglyphea and Curfsina?derooi are all less than 0.6 mm. long and

all except I. donzei are less than 0.55 mm. long. No large epecies

of Cythereis are found through the Upper Cenomanian, but rather
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1nterest1ng1y 1n the Plenus Marls a few spec1mens of Czthere1s sp:A,
and Cztherels sp B. ‘with respectlve lengths of 0 846 and 0.880 mm.
: have been found In the Upper Cenomanlan of France numerous 1arge

rspec1es such as Dolocyther1dea (P.)‘crassa Damotte Cztherels

pararet1culata Colln Platycytherels crassa Col1n, etc. can be found

. Th1s'suggests that the Upper Cenoman1an env1ronment-1n Southern

;England did not favour large species of theVCytheracea. Other gtoupe
:of_Ostraeode such as rhe'CybhereIIioée, Bairdudae»and:Pontoefprididae.
; hoWever,.were~not affeoted;'h :>i;i. rg&~:h;¢f:,;¢”iij>'i¥;

| : A@ interesting corollarf.ro_this is.eeen in'eomerspecies;which ‘

occur in both France and Southern England.  C. hirsuta;'

C. larivourensis and z;of.V;balionensis.haVe“aII been desoribed_
by Damotte and Grosdidier from the Paris Baéin;"Howeyer,»the
specimens of these'specres_from England are all considerably

~smaller (Fig. 7:1). 1In the case of.!.ef.v,belionensis the specimens.

could possibly be ascribed to a new sub-species, but the two forms'are

nevertheiesé‘very c10Se1y're1ated'and’the specimens from Englanq'&re

3

considerably smaller than the Frenéh>material}ip1nvIsocythereis cf. I.

:gggssouvrensie; which-appears‘ﬁoAbe oloeély related to the speoimens
uescribed by Donze from the south of.franee,'the'britiSh specimens -
are again considerably snaller'(O.SQ'mm.'long es opposeu ro_OLZA nm.
in the French,specimens). No'cesee-have,been observed where the
British.specinens are larger than the French forus -

This problem of popuIatlons of a spec1es belng of d1rferent
size in dlfferent geographlcal areas was: dlscussed durlng the Naples -

SympoSium (1964 pp. 77-81jed. Califano et al.). Pokorny described

a small sized population of Cythereié longaeva from Bohemia and
several other fossil and Recent examples were also quoted. Several
‘reasons were'propoéed for these differences. Salinity was thought

to affect some populations but as Pokorny pointed out, this was
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Fig 7:1 Comparison of size between species from France and

related forms from Southern England
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hardly'the case during the Cretaceous examples, since,the-sea was

- "obviously euhaline in the -areas concerned. "Decreased temperatures

'b_were5also considered as possible causes of larger'sized‘individuals,»

but in the Cenomanlan the larger speclmens occur in the more%

‘1—souther1y areas wh1ch were presumably warmer.' Pokorny suggested

that the small 1nd1v1duals could be caused by a low oxygen content

:_ of the water wh1ch could be related to very qu1et sedlmentatlon._i'

However,.there 1s_11ttle~ev1dence to suggest more turbulent cond1tions »

in the middle ofvthe Paris Basin at this time.A More study on recent

faunas may reveal the true cause(s) of d1fferent sized populatlons

“but at the present t;me no firm conclusions cangbe drawn.

'?::: - Palaeogeographic Distributions

Britain

Over most of Southern England the Cenomanian- ostracod

fauna is very similar, small changes do occur in the relative

- abundance of given species e.g. Cythereis lurmannae -lurmannae has

s

~only been found to occur commonly in the Barrington section, but on

" the whole the sections show very similar faunas. There are two

noteable ‘exceptions to this general.rule.‘Aone'isAthenfauna from_the

:basal‘sample of the Southerham section. In this sample there are

large numbers of Homocythere ornata and Protocythere siddiquii.

These two species have not been found elsewhere in the Cenomanian

and Cythereis coronata which is also common in this sample is very

rare elsewhere. The reasons for this_peculiar fauna are not known

but this sample did contain several Spec1mens of the planktonlc

Foram1n1fera Rotallpora reicheli (MONOD 1949) This species has not

previously been found in Britain, but at'CapTBlanc Nez in Northern

‘_France.there.is”a short lived influx at the top of the Lower Cenomanian
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’,(F, RoSéézyﬁéki;‘péréf comm. to M.B.FHéfﬁ),. These British.sﬁeciﬁens
- -appear to‘be franéportgd, since no juvenileé_hévébseenkfoﬁﬁd and the o
di&gcﬁioniéf;tranéqut fﬁefefofé,Seems Fo bé.fromftﬁé so#th-éaét”

_ _,iR;.feicﬁeli is.Qéty cémmpn in.Deﬁﬁark; the quish_froﬁghrand:“

S.E. Fraﬁ;e)}' itAis poésibié thét the-dséraééda from éhié_sample weré
.‘,aiéo f:an§portéd but-ﬁo far theyiﬁave ﬁotibeéﬁifgcordgd from aﬁy'éthér
o drea in WestefnvEﬁ%Opé.' V |

| "‘Secondly, the Qétratoda from the ioﬁef patt o£x§ﬁe:Cenohéni§h

of Culver Cliff show certain differences to other areas.

Cornicythereis sp.A. is common in a sample from just above the :

' " Glauconitic Marl but it has not been recorded from eIsewhe;e. -

‘Further, specimens of Imhotepia euglyphea.and Isocythéfeis cf. I.

grossouvrensis have been found in a sample from the Lower Cenomanian

of Cu1vef,C1iff. In 511 other areas*l;cf,I.grossouvrensis1firstv

- appears near the top of the Middle Cenomanian'Whilst,I;~egglyﬁhea-'
aﬁpears'inAthe Uﬁper Cenomanian.
Of the 9 species recorded frqm.the’Lower Cenomanian of Belfast

by Keen and Siddiqui (1971) only two cannot be found in the Lower .-

Cenomanian of Southern England. These two are Cythéreis'carrensis ’

Keen and Siddiqui and Neocythere (N?) antrimeénsis Keen and Siddiqui.

Of these N. (N?) antrimensis is very similar to some specimens from

the Cenomanian of Bornholm, Denmark. It is interesting to note that
the Danish specimens come from a clayey Greensand of Lower Middle

Cenomanian age, whilst the Irish ‘specimens come from a shell bed.

France
- The study of Cenomanian Ostracoda in France has revealed some
interesting conclusions regarding the geographic distribution of :

species. A paper synthesising most. of the published work on French -
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Cenomaniéﬁ Ost;aéoda-haé feceﬂtly bé;n producéd byhBabinocte: al.A(iqA
jpfeéé). Tﬁis:wofk.reyéals Fﬁelexisﬁenée:of.th;geAdistiﬁétlostréﬁbd:
 ;proviﬁcéé'dqfiﬁg thé Cénomanian;>néme1§F--2Ari§ Basin (Touraine
:éxéfuaed); Tou:aine>- Poifou1- Aqﬁitéiﬁé'-vProvéncé-argé and.fhe'-
éoutherﬁ sub-Alpiﬁe chain (Fig.7 :2°). .A-largé_numbet'of_spéciés ;
é:e;limitgd fo one'éafticuiar.province, but-;hefe_ére alééﬁnﬁmerous
ﬂspééies:in commoﬁlbetwéen thevprbvinéés.: Thei;pecies-from_Séuthern
"Englénd appear to fallAinto a ;épaféte ﬁrovince'bu;'unfortﬁhately:f
there is véry lifﬁle info;matidﬁ on_the:ﬁpperzCeﬁpﬁAnian-Osﬁrﬁcodé .
,f:om the Paris Basin. In therdeér‘Cénoﬁanian, whilsf ;heré a;e'
quiﬁe aifew‘sﬁecies in cqmmoﬁ ﬁefweéﬁ Séuthern England #ﬁd the Paris ~
Baéin.there are distinct differénces: ;On'the‘evidepééfgivéh in £ﬁ§ 

distribution charts by Babiﬁot et al. it can be seen that

Homocythere harrisiana, Cythereis luemannae and'thé_génera Oertliella
and Saidé have not been recdrded.frdm the Pagis_Bdsin,whilsflthese.7 

" were all present in Southern England at this time.. Similarly

Homocythefe lapparenti, Spinoleberis petfocoricavand Cythereis . -

dorsispinata are present in the Paris Basin but not in Southern

England,'whilgt Véenia cf.VmﬁﬁllénensiS'ﬁés a>ﬁuéh shofterifénggLih>,‘
SOutﬁern England'than in‘Frange; .The Cenoméniaﬁ fauna frq@-Sopthérn-
ﬁngland appears to Be much more di#érse tﬁéﬁjfrbm:F;ahce, but it
,is.ﬁot cgrtéinfhomeuch-of the Paris Basin_fauna remains to bé
dééqribedr Unfo?tunately thé?é iéAno_publishéd informafion én the’
.Upper Cenomanian Ostraéoda'from the Paris Basin. |
Thefe are very few similarities between Southefn England and

the Touréine - Poitou - AQuitAine - Prbvenéé proﬁincé.- Differences-
exist even at the generic level with genera such aé Hazelina,

Mauritsina, Dumontina, Spinoleberis, Dordoniella and Echinocythereis? .

all occurring in the French province but being entirely.absent from:

 Southern England.
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There are some rather surprising similarities between
‘Southern England and the southermn, sub-Alpine chain province. In

the Lower Cenomanian Homocythere harrisiana, Cythereis lurmannae,

E.aff;E.reticulaté, Oertliella donzei and species of Saida are
present in both areas but; as previously mentioned, these specieé _

have, so far, not been recorded from the Paris Basin. In the Middle

Cenomanian Veenia inferangulata can be found in both areas hhilst

in the Upper Cenomanian Amphicytherura cf.A:falloti from Southern .

England is very similar to the type material from S.E. France. -

Furthermore, Idiocythere donzei which is found in the‘Upper'Cenomaﬁian

" of  Southern England is recorded from the topmost Cenomanian - :

' (M..geslinianum Zone)>of‘S.E.'Francé'and IsoCythefeis:cf;I:gfosébuQrenéis
“from the Upper Cenomanian of Soutﬁefﬁ_ﬁngland'is-véry simiia:,to.tﬁe
" type material also from.the topmdsﬁ,Cenoménian of S.E. Fraﬁce\_;;
 The facti;hat-mOSt of ;he'aboﬁé:mentionéd_ééecieg ﬁavetno:'béeﬁ
'rééorded_from the Paris Basiﬁ ié_rétﬁer puzzliné‘. However, Qer&
llittle has been publi;hed'on tﬁe Ué?ér Cénom#nién from tﬁé Paris -
~Basin énd nearly. 511 of fhé published fauﬁas froﬁ the Lﬁﬁer and
'A'Mi&dlé Cenomagian are from the western aﬁdAsoutherq parts of the -
basiﬁ (éee gﬁe-méps of localitiés given iﬁ Damotte, 1971b). -It

' certainly.appéars that there‘wgsra north-south connection between:
56u£hefn'Eng1and aﬁd the southern'sub-aipine chain during the
Cenomanian an& at present the most likely route seems fq be up the
eastern side of the_Pa;is Basin. " Deroo (1956)‘describgd parf.of the
'osfracéd faunalfpom the east of the Parié Ba;iﬁ and all of the
species which hérliéts for ghe Lower and Middle Cenomaﬁiah‘c;n be;

found in Southern England. He also lists Veenia ballonensis,

(as Cythefeis-semiplicata Reuss), as occurfiﬁg'only'in the Middle

Cenomanian. This coincides more closely with its range in Southern

Englahd'than in the rest of the Paris Basin.
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0£her Aaeas

Apart frnm the.French work comparat1ve1y 11££1e has been
writaen on Cenoman1an Ostracoda._ Grekoff and Deroo (1956) and
Bremen (1976) have descrlbed Cenomanlan Ostracoda from Spa1n.
AAs_m1ght be expected the:e are some.carrelatlons between,Spaln and_
Southenn France but. there is'very little~aqrre1aaion>With the
-British fauna. . ) -

‘The ostracod fauna from the.lowesn Cenoman1an of East Germany
has been descrzbed by Grundel (1966). Unfortunataly he_fonnd veryr».
few specimens from the Cenomanian but tﬁenfauna'whiahfha doas | |
'describerapneara-ao be similar to thaf.fnom>3ritain.: Thevfauna
aescribed By Mertens (1956) from thé'tqp'of.ahe Albian'in West
- Germany is also similan to the'Lowef Cendmanian_fanna from Brita{n:_‘

Many of the species described by Mertens have alightly longer'nangés 

in Britain e.gu-Neocjtherei(P.) semiconcenttinafisaraco;ded Wiﬁh-a. 
.range ending in the‘Upper Albian'whereas in Britain:ita range exféndsa
,well into the Cenomanian; The Cenomanian;Ostracha‘iistad byv
.anper (1952)'ar¢-a1so similar to thergritish fauna,

| In compariSQn with the fauna described from Eaaaefn'EnnopeAand'-
.Asia‘by Ljubimona (1955 and 1965) there are few ainilaritiea to the
'Btitish fauna. |

Ascoli (19765‘describedispecieS»of'Ostracoda from the Cretaceous

Vof ﬁha’Scotian shelf, off Canada. ‘The snecies recorded from the

Cenomanian show some affinities to the species from Southérn England,

Schuleridea jonesiana, "Cythereis" gr. bonnemai (% ? Cormnicythereis

“larivourensis) and'Néncytheré vanveeni are present invboth'areas,‘-”:
‘but the rest of theAapecies have more affinity to thevNorth American
fanna.. The Cenomanian Ostraaoda ffon North Texas were described by

: Aléxander‘(1929) but at the species level there is no.camparison with

the British fauna.
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. CHAPTER 8

CONCLUSvI.ONS -
The:¢en0maﬁian of southern England has thefefdfe yielded

: 11i.species'of’Ostracoda. -Of thése; 38‘spé§ies have be;n'previbuSIy
jdescribed, 47.épeciéé afeAnew and 26 Spécies are left ﬁn&er oéen,
nomenclature. One previéusly recorded_sub-spegies and two new
'Sub-épecigs havéialso been found. These species fall in;d 47
genera and subgenera. 'In the Lower Cénomanian tﬁé fauqa;is very
:ﬁimiiar tbvthat>in the preceeding Albian.ﬁut new genera sﬁch'as}"
Lox&cdncha Z and Oertlieila can' be found. _During the ﬂi@dlé‘;nd

Upper Cenomanian new genera such as'Amphiéytherura;'Curfsina 2, .

- Idiocythere, Imhotepia,'Limburgina ? and Trachyleberis make their

first appearance and give the fauna a more Upper Crefaceéus aspect.
| With a few exceptions thevfaunaiis éimi1§r thfouégout soutﬁern'f~
England but there.are significant differeﬁcésvﬁhgﬁ this fauna is
cdmpaféd with that described from the Paris Basin. lThereAappe§rs'to 
'be more correlation with the eastern side of the Paris Basin down to -
.the southern sub-Alpine chain‘region of Frahce,'fhan with Ehe.wésterh
and southern partsbof ghe Paris Basin. qurglation between southern
England aﬁd other areas of France and No;thern.Spain is rather ﬁoor-
ét the species level but many ofithe gehera are Commoﬁ to 511 these
areas. Very little has been published on_Germén Cenomanian Oétrac§§é,
but at least in thé‘Lower Cenomanian several specigs can be foﬁnd
wﬁich are also known fgom S&uthern England. There ig‘also éome
correlétion between Southern England’gnd the Scottian Sheif off
eésterﬁ Canada. In the Lower Cenoﬁanian there are 3 species common

.to both these areas, but after this the faunas become dissimilar.

"At the species level no other comparisons can be made with
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' Cenomanian Ostracoda from»SoufhefnvEnglgﬁd;‘sMany pf'the-gene;a

however were cqsmopplitén‘at this time. : |
-Tﬁere,are éomfaratively'few changes“in the‘faﬁna é; the

AIBian/Cenomanign‘boundary bqt'a\fewAmetresvﬁbOQEvthe bésé.of thé‘

_Cenomanian several species die out. Many_éf the speciesv‘
chgfacteriégig of £he UpperbAlbianvcan‘be_fouﬁd up to thé }ééel

- of tﬁé‘mid;Cepomaniaﬁ ﬁon*seqﬁeﬁcé in ﬁhe'Mid&ié.Cenomanigé;i At
~ about tﬁis“levélAmarked changeé §céurAin the‘osffgcbd'fauﬁa: .ﬁét»f'
only do many of tﬁe species‘inherited'fﬁpﬁ-the Albi#n'Stageadiéf§u£~ 
but above this level many new Specie;‘and genefa make théir-fifst'
appeatanéé. Thus the ostracod fauna from the>Lowe:vCenomahian i#ﬂ

N ﬁuité_differeﬁt to that.from the_ﬁpper éenomanian. f

This changing fauna has enabled theAOstraédda to Se;u§ed:_,:

.vsfratigraphically in the Cenomanian. fhe mosf!imporﬁént épécies »

have been selected and théir stratigfaphié fangés have beeﬁ

cdmpéred to the macrofaﬁnal‘zonatibn pfoduéed by Kenhedf (1969) -

' aﬁd';ﬁe Foraminiferal zonation préducéd by Hart'and-Carter (1975);:;
Se§erél.of the ostracod Spécies éré vefy u;eful stratigraphiééiiyr
and thé 7 Cehoﬁanian sections uséd'in Fhié work>cbu1d-be’cor¥giéted i
by-Ostracoda alone. However, since thebexﬁmination of 8‘sgctions
is not thought to be sufficient:to'fully test a zomal schemé baSed.

Lon Ostracbda,-ho formal zonation is set up hére} Instead; the
Ostracodé are related to.the Foraminiféralvzonation to préducé a

'Fmore detailed sub-division of the Ceﬁoﬁanian. The followingj
additions to the Zonal scheme described in detail by Carter and

‘Hart (1977) can be made:-

1: Zome s'c;h be sub-dividéd on the bésis of the
V disappearénce of several speéiés of Ostracoda.
2. The Zone lli/llii bouhdary (mid-Cenomanian non-sequence)

is emphasised by major changes in the Ostracoda.
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3. fbe base of Zohé 13 (= bése of the ﬁppef-cen§manian)‘
” cén be recégniéed by'fhe’disappearanée'of one species
- and éhé*first,éppéaranée of other épeciés of Ostraébda; E
4. The rafher long Zoné:13 can be sub-divided"onAthe:basis
of the first‘appeéfances of sever#iAspecies of 0stracoda.
) 5; Bedjl‘of the Plenus Marls can be :eéogniéed>by the |

appearance, (and in large.numbers) of EucythereAcoiini.

6. Beds 4 - 8 of the Plenus Marls can be recognised by a
very reduéed ostracod fauna but with the noteable

occurrence of Cytherelloidea hindei.

7. Theibése of the Middle Chalk‘also-appeérs to;haﬁe'a

veryvreduced §stfaco& fauﬁa,

This Qtratigfaphic distribution appearé’tq Bé‘useable aéréés
Sbuthe;n England But it is not ce;taiﬁ héw fa:Ait canrbé follo&ed_
4intoAFrance. Some of thé species appear to havé differénf;réngéé”in.‘
the Paris Basin_whilst others have identicél;ranges. .

Thé Ostracoda.indicate ?hat normal marine~séiini£iés
(ébaut 35 parts per thousand), and a temperature in ekceQS‘bf'IQOC .
'prévailed throughout the Cenomanian period in Sogtherﬁ Engiand;

' Certain species which appear to have‘migratéd into Britain from-
France appear-much eariier-inbthe south of the area.of study than
they do in the north. Ihis could indicate a tempefature gradient.
froﬁ south to north during the Lower.énd.Middle Ceﬁomaﬁian with
:;he northern areas beébming gradually warﬁer. S

As well as an-increasingltemperature, other.physical changes
occurred during‘the Cenbmanién period. The sediment became more
cafbonate rich and the sea became‘deeper. -The mid-Cenomanian non-
sequence appéars to be asSocia;ed with.tﬁeée chaﬁges and at tﬁis
level significantvchéﬁgés occur in the oétracod fauné. At thié

time it is not possible to decide which of the environmental factors
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E was'mbst'inportant‘inlaffecting the-Ostracona. Present daf
EOstracoda are more 1nf1uenced-by changing temperature than depth
rw1th sed1ment typeAplay1ng a m1nor role (at least as far as
«icarbonate content 1s-concerned).> The sedlment type may have been
'more 1mportant 1n-the Glaucon1t1c Marl since ‘two spec1es ‘appear to‘h"
ﬁbe restr1cted to this facies. The env1ronment durxng the depos1t1on n
1.of beds A - 8 of the Plenus Marls appears to have been 1nhosP1tab1e o
to all ostracods except the Cytherellldae.~ The»:easonsvfer thlS-"
are not known-bnt a reduced oxygenueoncentration:may.hane been a;i
tontributing_factor.

A factor (ornfacterS)vwhich infiuenced‘the'siae of~specimene
: appeara to have been-important euring the Cendnanian in~Sonthern
{England. The large spec1es of the Cytheracea d1ed out durlng the
© Middle Cenomanlan and the newly evolv1ng spec1es durlng the M1dd1e
hand Upper Cenomanian ﬁere‘mostly of_small sxze;»ASpec1esvwh1ch can- -
he-found in Ffance and Southern England ate;ofténpSmaliétp(and
-never larger) in Southern England,- Ihe’reaeona‘for this_areunot hneWn
hut similar geographical variations in size have beenhreportedffrdm’!
the Turonian'of quand. It has heen suggeetedithat enall specimens:
' may:beAcansed by low oxygen.concentrations reiated7te verquuiet .
- areas of deposition. This may be-the cause of emallpspecimens in p‘
-the Cenomanian of Southern England. | |

The study of Cenomanian 6stracoda from‘Southern England has>
. therefore been immensely rewarding. .ﬁdt oniy have a large anount:
of new species been found but several known speciesbhave'been.
recorded from ﬁritain for the first tine. It has been pesSihie
to use.Ostracoda in stratigraphical.correlation across Southern
_England and their study has enabled certain suggeStions to be made
about the-palaeoecoloéy'of the Cenomanian envirbnment:in'Southern

England. This research leads to the formulation of several questions
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t&:ﬁé:éssﬁéfed—inyghé fufﬁr§i; ﬁh;tkbstracoéa:are,preseﬁt iﬂ
:Aﬁﬂeiniddlé‘éndAUépeffChaikvof>Southern Eﬁglaﬁd and can Ostracoda t
‘;rbé'ﬁseé;iﬂ:the>sfratigréphy'of.thé whole ofithe ﬁppéxvdfeféceous?
What is the occurrence an&_&i;;ributibn oonétr;cgda;in the |
-Cenomanian:séétions-throﬁghdﬁtFWestern Europe which have nof'yet__

been studied?
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PLATE 1.
_ (x 68) o
» ‘ Cytherella ex. gr. C. ovata (Roemer) _
?ig; 1. - Female rlght valve, OS 9325, sample BN 1, Mlddle Cenoman1an,
o _Buckland Newton, Dorset,
Fig;'Z. _Female left valve, OS 9324, sample Bar 18, Lower Cenomanlan,
‘ ' Barr1ngcon, Cambs. ' _
Fig. 3. | Female carapace, 0s 9327 dorsal v1ew, sample Bar 18 Lower
o Cenomanian, Barrington, Cambs. ’ : '
E Fig; 4, = Male carapace, 0S 9328, dorsal view, sample Bar" 18 Lower
A Cenomanlan, Barrington, Cambs. ' ‘ o )
Fig. 5.  Male right valve, 0S 9326, sample’ GB 32, Lower Cenomanlan, -

Glyndebourne, Sussex.

, gytherella cf. C truncata (Bosquet) -
Fig. 6. Female r1ght valve, 0S 9429, sample PBH3 12, Mlddle

Cenomanlan, Pitstone, Herts.

- Fig. 7; Female carapace, 0S 9431 dorsal v1ew, sample Bar 16, Lower B
B Cenomanian, Barrington, Cambs, » n .
- Fig. 8. Male carapace, 0S 9432, dorsal view, sampleVGB 34, Lower
Cenomanlan, Glyndebourne, Sussex. : v ‘
Fig. 9. Female left valve, sample GB 32, Lower Cenomanlan, Glyndebourne,
_ - Sussex. Specimen lost. ' .
. Fig, 10. - Female carapace, OS 9431 ‘left view, sample Bar 16, Lower
'A ' | Cenomanian, Barrlngton, Cambs.
Fig; 11. Male right valve, 0S 9430, sample Bar 18, Lower Cenomanlan,
‘ Barrington, Cambs. _
AFig. 12. Male left valve, OS 9433, sample Bar 18, Lower Cenomanian,
‘ Barrington, Cambs. -

e
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PLATE 2
(x 68)

- Cytherella cantabrigensis n.sp.

Female left valve, paratype, 0S 9352, sample BB8, Upper
Cenomanian, Blue Bell Hill, Kent.

Female right valve, holotype, 0S 9351, sample BB8, Upper
Cenomanian, Blue Bell Hill, Kent.

Male right valve, paratype, 0S 9353, sample BB8, Upper
Cenomanian, Blue Bell Hill, Kent.

Male carapace, paratype, 0S 9354, sample BB8, Upper
Cenomanian, Blue Bell Hill, Kent.

Female carapace, paratype, 0S 9355, dorsal view, sample BBS,
Upper Cenomanian, Blue Bell Hill, Kent.

Juvenile right valve, paratype, 0S 9356, sample BB8, Upper
Cenomanian, Blue Bell Hill, Kent.

Cytherella medwayensis n.sp.

Female carapace, Hypotype, 0S 9409, dorsal view, sample BN7,
Uppen Cenomanian, Buckland Newton, Dorset.

Female right valve, holotype, 0S 9408, sample BB20, Middle
Cenomanian, Blue Bell Hill, Kent.

Female left valve, paratype, 0S 9411, sample BB20, Middle
Cenomanian, Blue Bell Hill, Kent.

Female carapace, paratype, 0S 9409, left view, sample BN7,
Upper Cenomanian, Buckland Newton, Dorset.

Juvenile right valve, 0S 9410, sample PBH1 “26 Lower

Cenomanian, Pitstone, Herts,

Cytherella ex. gr. C. ovata (Roemer)
Juvenile right wvalve, 0S 9329, sample PBHI 12, Lower

Cenomanian, Pitstone, Herts,

Cytherella cf. C. truncata (Bosquet)

Juvenile right valve, 0S 9434, sample GB 32, Lower

Cenomanian, Glyndebourne, Sussex,
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PLATE 3
(x 90)
Cytherella grundeli n.sp.
Left valve, 0OS 9401, sample Bar 10, Middle Cenomanian,
Barrington, Cambs.
Right valve, 0S 9399, sample Bar 10, Middle Cenomanian,
Barrington, Cambs.

Carapace, 0S 9400, left view, sample Bar 10, Middle
Cenomanian, Barrington, Cambs.

Carapace, 0S9400, dorsal view, sample Bar 10, Middle
Cenomanian, Barrington, Cambs,

Right valve, holotype, 0S 9396, sample PBH3 12, Middle
Cenomanian, Pitstone, Herts.

Left valve, paratype, 0S 9397, sample PBH3 12, Middle
Cenomanian, Pitstone, Herts,

Carapace, paratype, O0S 9398, dorsal view, sample PBH3 12,

Middle Cenomanian, Pitstone, Herts.

Cytherella aff. C. contracta contracta (Veen)
Female right valve, 0S 9374, sample BB 11, Upper Cenomanian,
Blue Bell Hill, Kent,

Female left valve, OS 9373, sample BB 11, Upper Cenomanian,
Blue Bell Hill, Kent.

Male right valve, OS 9375, sample BB 13, Upper Cenomanian,
Blue Bell Hill, Kent.

Juvenile right valve, 0S 9376, sample BB 11, Upper
Cenomanian, Blue Bell Hill, Kent,

Male carapace, 0S 9377, dorsal view, sample BB 13, Upper
Cenomanian, Blue Bell Hill, Kent.

Female carapace, 0S 9378, dorsal view, sample BB 11, Upper
Cenomanian, Blue Bell Hill, Kent.
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PLATE 4
(x 90)

Cytherella damottae n.sp.

Female right valve, holotype, 0S 9386, sample BB 14,

Upper Cenomanian, Blue Bell Hill, Kent.

Female left valve, Hypotype, OS 9387, sample S 19, Middle
Cenomanian, Blue Bell Hill, Kent.

Female right valve, 0S 9388, interior view, sample Bar 11,
Middle Cenomanian, Barrington, Cambs.

Male ? carapace, 0S5 9389, left view, sample GB 14, Lower
Cenomanian, Glyndebourne, Sussex.

Female carapace, 05 9390, dorsal view, sample PBH3 9, Middle

Cenomanian, Pitstone, Herts.

Cytherelloidea stricta (Jomes and Hinde)

Female right valve, 0S 9478, sample GB 40, Lower Cenomanian,
Glyndebourne, Sussex.

Male carapace, 0S 9479, dorsal view, sample GB 40, Lower
Cenomanian, Glyndebourne, Sussex.

Female carapace, 0S 9477, dorsal view, sample GB 40,

Lower Cenomanian, Glyndebourne, Sussex,

Female right valve, 0S 9478, oblique ventral view, sample

GB 40, Lower Cenomanian, Glyndebourne, Sussex.

Cytherelloidea kayei n.sp.

Female right valve, holotype, 0S 9464, oblique ventral view,
sample BB 13, Upper Cenomanian, Blue Bell Hill, Kent.

Male carapace, holotype, 0S 9465, dorsal view, sample BB 6,
Middle Cenomanian, Blue Bell Hill, Kent.

Female carapace, paratype, 0S 9466, dorsal view, sample

BB 13, Upper Cenomanian, Blue Bell Hill, Kent.

Female carapace, paratype, 0S 9467, left view, sample BB 13,
Upper Cenomanian, Blue Bell Hill, Kent.

Female right valve, holotype, 0OS 9464, sample BB 13, Upper
Cenomanian, Blue Bell Hill, Kent.







PLATE 5
(x 93)
Cytherelloidea hindei Kaye

Fig. 1. Female left valve, 0S 9461, sample SH 1, Upper Cenomanian,
Shillingstone, Dorset.
Fig. 2. Female right valve, OS 9460, sample SH 1, Upper Cenomanian,

Shillingstone, Dorset.

Fig. 3. Male right valve, 0S 9463, sample SH 7, Lower Turonian,
Shillingstone, Dorset.

Fig. 4. Female right valve, 0S 9460, oblique ventral view, sample
SH 1, Upper Cenomanian, Shillingstone, Dorset.

Fig. 5. Male right valve, 0S 9463, sample SH 7, Lower Turonian,
Shillingstone, Dorset.

Fig. 8. Female right valve, 0S 9462, sample SH 1, Upper

Cenomanian, Shillingstone, Dorset.

Cytherelloidea bonnemai n.sp.

Fig. 6. Female carapace, holotype, 0S 9445, sample BB 12, Upper
Cenomanian, Blue Bell Hill, Kent.
Fig. 7. Female left valve, paratype, OS 9446, oblique ventral view,

sample BB 12, Upper Cenomanian, Blue Bell Hill, Kent.

Fig. 9. Female left valve, paratype, 0S 9446, sample BB 12, Upper
Cenomanian, Blue Bell Hill, Kent.

Fig., 10. Female carapace, holotype, 0S 9445, dorsal view, sample BB 12,
Upper Cenomanian, Blue Bell Hill, Kent.

Platella sp.A.
Fig. 11. Male left valve, OS 9482, sample PBH 3 23, Middle Cenomanian,

Pitstone, Herts.

Fig., 12, Female carapace, 0S 9481, dorsal view, sample PBH3 23,
Middle Cenomanian, Pitstone, Herts.

Fig. 13, Female left valve, 0S 9480, sample PBH3 22, Middle

Cenomanian, Pitstone, Herts.

Cytherelloidea globosa Kaye

Fig. 14, Female left valve, 0S 9458, sample CC 3, Lower Cenomanian,
Culver Cliff, I.O0.W.

Fig. 15. Female right valve, 0S 9459, sample CC 3, Lower Cenomanian,
Culver Cliff, I.0.W.

Fig., 16, Female right valve, 0S 9459, sample CC 3, Lower Cenomanian,
Culver Cliff, I.O0.W.







PLATE 6
(Fig. 1-7 x 54 : Fig, 8-10 x 65 : Fig. 11-13 x 42)
Bairdia pseudoseptentrionalis (Mertens)

Fig. 1. Left valve, OS 9483, sample PBHl 4, Lower Cenomanian,

Pitstone, Herts.
Fig. 2. Right valve, 0S 9484, sample BN 12, Upper Cenomanian,
Buckland Newton, Dorset.
Fig. 5. Carapace, 0S 9485, dorsal view, sample PBH1 13, Lower !

Cenomanian, Pitstone, Herts,

Bairdia southerhamensis n.sp.

Fig. 3. Left valve, hypotype, OS 9486, sample PBH3 13, Middle

Cenomanian, Pitstone, Herts,
Fig. 4. Carapace, holotype, 0S 9485, sample S 19, Middle |
Cenomanian, Southerham, Sussex.
Fig. 6. Carapace, paratype, 0S 9487, dorsal view, sample S 19,
Middle Cenomanian, Southerham, Sussex.
Fig. 7. Left valve, hypotype, OS 9486, internal view, sample
PBH3 13, Middle Cenomanian, Pitstone, Herts,

Bythocypris sp.A.

Fig. 8. Left valve, 0S 9491, sample BB 8, Upper Cenomanian,
Blue Bell Hill, Kent.

Fig., 9. Right valve, 0S 9492, sample BN 13, Upper Cenomanian, |
Buckland Newton, Dorset,

Fig. 10, Left valve, 0S 9493, internal view, sample BB 8, Upper
Cenomanian, Blue Bell Hill, Kent.

Macrocypris siliqua (Jones)

Fig. 11. Right valve, OS 9498, internal view, sample BB 9, Upper
Cenomanian, Blue Bell Hill, Kent.

Fig. 12. Carapace, 0S 9497, dorsal view, sample BN 17, Upper
Cenomanian, Buckland Newton, Dorset.

Fig. 13. Carapace, 0S 9496, left view, sample BN 17, Upper

Cenomanian, Buckland Newton, Dorset.
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PLATE 7
Macrocypris muensteriana Jones & Hinde (x 50)
Carapace, 05 9494, left view, sample BB 4, Middle

Cenomanian, Blue Bell Hill, Kent.

Carapace, 0S 9495, right view, sample BB 11, Upper
Cenomanian, Blue Bell Hill, Kent.

Macrocypris siliqua (Jones) (x 42)

Right valve, OS 9498, sample BB 9, Upper Cenomanian,
Blue Bell Hill, Kent.

Paracypris cf.P. wrothamensis Kaye (x 100)

Right valve, 0S 9500, sample Bar 16, Lower Cenomanian,
Barrington, Cambs.

Left valve, 0S 9499, sample Bar 10, Middle Cenomanian,
Barrington, Cambs,

Right valve, 0S 9500, internal view, sample Bar 16,
Lower Cenomanian, Barrington, Cambs.

Carapace, 0S 9501, dorsal view, sample BB 3, Middle
Cenomanian, Blue Bell Hill, Kent.

Pontocyprella robusta n. sp. (x 75)
left valve, holotype, 05 9515, sample BB 13, Upper

Cenomanian, Blue Bell Hill, Kent.

Carapace, paratype, 0S 9517, sample BB 13, Upper
Cenomanian, Blue Bell Hill, Kent,

Right valve, paratype, 0S 9516, sample BB 13, Upper
Cenomanian, Blue Bell Hill, Kent.

Carapace, paratype, 0S 9518, dorsal view, sample BB 13,
Upper Cenomanian, Blue Bell Hill, Kent.

Pontocyprella hindei n.sp. (x 75)

Left valve, holotype, 0S 9504, sample BB 8, Upper
Cenomanian, Blue Bell Hill, Kent.

Male ? left valve, 0S 9505, sample BB 16, Middle
Cenomanian, Blue Bell Hill, Kent.

Right valve, paratype, OS 9506, sample BB 8, Upper
Cenomanian, Blue Bell Hill, Kent.
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Pontocyprella harrisiana (Jones) (x 70)

Fig. 15, Left valve, 0S 9502, sample BB 11, Upper Cenomanian,
Blue Bell Hill, Kent.
Fig. 16. Right valve, 0S 9503, sample BB 9, Upper Cenomanian, |
Blue Bell Hill, Kent. ‘
|
|
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PLATE 8

(Figs. 1,2 x 60 : Fig. 3-6 x 140 : Figs 7-13 x 78)

Pontocyprella ? bosquetiana (Jones)

Right valve, 0S 9532, sample Bar 5, Middle Cenomanian,
Barrington, Cambs,
Left valve, 0S5 9531, sample Bar 5, Middle Cenomanian,
Barrington, Cambs.

Clithrocytheridea aff. Haplocytheridea

nana Triebel
Female left valve, 0S 9541, sample S 23, Lower Cenomanian,
Southérham, Sussex.
Female carapace, 0S 9542, right view, sample S 23,
Lower Cenomanian, Southerham, Sussex.,
Male left valve, 0S 9543, Sample S 23, Lower Cenomanian,
Southerham, Sussex.
Female carapace, 0S 9544, dorsal view, sample S 23,

Lower Cenomanian, Southerham, Sussex.

Dolocytheridea (Puracytheridea)

bosquetiana (Jones & Hinde)
Female left valve, 0S 9533, sample PBHI 32, Lower
Cenomanian, Pitstone, Herts.
Male right valve, 0S 9535, sample PBH1 32, Lower Cenomanian,
Pitstone, Herts.
Female right valve, 0S 9534, sample PBH1 30, Lower
Cenomanian, Pitstone, Herts.
Female carapace, 0S 9536, dorsal view, sample PBH1 27,

Lower Cenomanian, Pitstone, Herts.

Dolocytheridea (Puracytheridea)

cf. D. (P.) crassa Damotte

Female left valve, 0S 9540, dorsal view, sample S 23,
Lower Cenomanian, Southerham, Sussex.

Female left valve, 0S 9537, sample S 23, Lower Cenomanian,
Southerham, Sussex,

Male right valve, 0S 9539, sample S-23, Lower Cenomanian,

Southerham, Sussex.
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PLATE 9
Dolocytheridea (Puracytheridea)
cf. D. (P.) crassa Damotte (x 78)
Female right valve, 0S 9538, sample S 23, Lower Cenomanian,

Southerham, Sussex.

Schuleridea jonesiana (Bosquet)
(Fig. 2 x 75 : Fig. 3 x 66)

Female right valve, Lower Cenomanian, Pitstone, Herts,

specimen lost.
Male left valve, 0S 9545, sample PBH3 18, Middle

Cenomanian, Pitstone, Herts,

Schuleridea medwayensis n.sp (x 100)

Female left valve, holotype, 0S 9547, sample Bar 4,
Middle Cenomanian, Barrington, Cambs.

Female left valve, paratype, 0S 9549, dorsal view,
sample Bar 4, Middle Cenomanian, Barrington, Cambs.
Female right valve, paratype, 0OS 9548, sample Bar 4,
Middle Cenomanian, Barrington, Cambs,

Habrocythere fragilis Triebel (x 136)

Left valve, 0S 9566, sample BB 9, Upper Cenomanian, Blue |
Bell Hill, Kent.

Left valve, 0OS 9568, internal view, sample BB 9, Upper

Cenomanian, Blue Bell Hill, Kent.

Right valve, 0S 9567, sample BB 11, Upper Cenomanian,

Blue Bell Hill, Kent.

Eucythere colini n. sp. (x 110)
Left valve, hypotype, 0S 9570, sample BN 12, Plenus Marls
Bed 1, Buckland Newton, Dorset,

Left valve, hypotype, 0S 9572, internal view, sample
BN 12, Plenus Marls Bed 1, Buckland Newton, Dorset,
Carapace, holotype, 0S 9569, right view, sample S 1,
Plenus Marls Bed 1, Southerham, Sussex.

Carapace, 0S 9571, dorsal view, sample BB 15, Plenus
Marls Bed 1, Blue Bell Hill, Kent.
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PLATE 10
(x 100)

Monoceratina umbonata (Williamson)
Left valve, OS 9615, sample Bar 10, Middle Cenomanian,
Barrington, Cambs,
Right valve, 0S 9616, sample Bar 10, Middle Cenomanian,
Barrington, Cambs.
Left valve, 0S 9618, internal view, sample PBH3 12,

Middle Cenomanian, Pitstone, Herts.

Left valve (smooth type), 0S 9619, sample PBHL 28,
Lower Cenomanian, Pitstone, Herts.

Left valve, OS 9617, dorsal view, sample Bar 10, Middle
Cenomanian, Barrington, Cambs,

Juvenile left valve, 0S 9620, sample BB 8, Upper

Cenomanian, Blue Bell Hill, Kent.

Bythoceratina umbonatoides

umbonatoides Kaye
Left valve, 0S 9627, sample Bar 10, Middle Cenomanian,
Barrington, Cambs.

Right valve, OS 9628, sample BB 8, Upper Cenomaniam,
Blue Bell Hill, Kent.

Right valve, 0S 9630, dorsal view, sample Bar 10, Middle
Cenomanian, Barrington, Cambs.

Juvenile right valve, 0S 9629, sample BB 8, Upper
Cenomanian, Blue Bell Hill, Kent.

Monoceratina bonnemai Kaye

left valve, 0S 9590, sample PBH1 33, Lower Cenomanian,

Pitstone, Herts.

Monoceratina herrigi n.sp

Left valve, paratype, 0S 9592, sample BB 8, Upper
Cenomanian, Blue Bell Hill, Kent.

Right valve, holotype, OS 9591, sample BB 8, Upper
Cenomanian, Blue Bell Hill, Kent.

Juvenile left valve, paratype, 0S 9593, sample BB 8,
Upper Cenomanian, Blue Bell Hill, Kent,

Left valve, paratype, dorsal view, Upper Cenomanian,

Blue Bell Hill, Kent, specimen lost.
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PLATE 11
(x 100)
Monoceratina marginata n.sp.
Left valve, holotype, 0S 9607, sample BB 4, Middle
Cenomanian, Blue Bell Hill, Kent.
Right valve, paratype, 0S 9608, sample BB 4, Middle
Cenomanian, Blue Bell Hill, Kent.

Left valve, hypotype, 0S 9610, dorsal view, sample Bar 10,
Middle Cenomanian, Barrington, Cambs.

Monoceratina longispina (Bosquet)

Left valve, OS 9605, sample BB 14, Upper Cenomanian,
Blue Bell Hill, Kent,
Right valve, 0S 9606, sample BB 14, Upper Cenomanian,
Blue Bell Hill, Kent.

Monoceratina bluebellensis n.sp.

Left valve, holotype, 0S 9585, sample BB 16, Lower
Cenomanian, Blue Bell Hill, Kent.

Right valve, paratype,.os 9586, dorsal view, sample BB 16,
Lower Cenomanian, Blue Bell Hill, Kent.

Right valve, paratype, 0S5 9586, sample BB 16, Lower
Cenomanian, Blue Bell Hill, Kent,

Monoceratina sp. B
Right valve (Broken), OS 9622, sample BB 20, Middle
Cenomanian, Blue Bell Hill, Kent.
Left valve (broken), 0S 9621, dorsal view, sample BB 20,
Middle Cenomanian, Blue Bell Hill, Kent.
Left valve (broken), OS 9623, sample BB 20, Middle
Cenomanian, Blue Bell Hill, Kent.

Monoceratina sp. A

Right valve, 0OS 9625, sample BB 12, Upper Cenomanian,
Blue Bell Hill, Kent.

Right valve, 0S 9626, dorsal view, sample BB 13, Upper
Cenomanian, Blue Bell Hill, Kent.

Left valve, 0S 9624, sample BB 8, Upper Cenomanian,
Blue Bell Hill, Kent.




Monoceratina pseudoutilazea n.sp.
Fig. 15. Right valve, hypotype, 0S 9612, sample Bar 10, Middle
Cenomanian, Barrington, Cambs,
Fig. 16. Left valve, holotype, 0S 0611, sample BB 19, Middle |
Cenomanian, Blue Bell Hill, Kent. ‘

Nemoceratina tricuspidata {Jones and Hinde)

Fig. 17. - Right valve, 0S 9632, oblique dorsal view, -sample PBH1 22,
|

dower Cenomanian, Pitstone, Herts.
Fig. 18. Left valve, 0S 9631, sample PBH1 20, Lower Cenomanian,
Pitstone, Herts.
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PLATE 12
(x 110 except Fig. 7 x 175)
Neocythere (Neocythere) vanveeni Mertens
Fig. 1. Female left valve, 0S 9633, sample PBH3 12, Middle

Cenomanian, Pitstone, Herts.

Fig. 2. Female right valve, 0S 9634, sample PBH3 12, Middle
Cenomanian, Pitstone, Herts,

Fig. 3. Female carapace, 0S 9365, dorsal view, sample PBH3 12,
Middle Cenomanian, Pitstone, Herts.

Fig. 7. Female right valve hinge, sample PBH3 12, Middle

Cenomanian, Pitstone, Herts, specimen lost.

Neocythere (centrocythere)

posterospinosa mn.Sp.

Fig. 4. Female carapace, holotype, 0S 9647, dorsal view, sample
- GB 42, Lower Cenomanian, Glyndebourne, Sussex.
Fig. 5. Female left valve, hypotype, OS 9649, sample PBHl1 14,
Lower Cenomanian, Pitstone, Herts.
Fig. 6. Female right valve, paratype, 0S 9648, sample GB 42,
Lower Cenomanian, Glyndebourne, Sussex.
Fig. 8. Female left valve, hypotype, 0S 9650, sample PBHl1 14,

Lower Cenomanian, Pitstone, Herts,

Neocythere (Physocythere) kayei n.sp.

Fig. 9. Female left valve, holotype, 0S 9636, sample BB 13, Upper
Cenomanian, Blue Bell Hill, Kent.

Fig. 10. Female righﬁ valve, paratype, 0S 9637, sample BB 13,
Upper Cenomanian, Blue Bell Hill, Kent.

Fig. 11. Female left valve, holotype, 0S 9636, sample BB 13,
Upper Cenomanian, Blue Bell Hill, Kent.

Fig. 12, Female right valve, paratype, 0S 9637, sample BB 13,
Upper Cenomanian, Blue Bell Hill, Kent.

333







Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

1.

8.

PLATE 13
(x 100 except Fig. 9 x 115)
Neocythere (Physocythere ?) sp.A

Left valve, 0S 9645, sample PBH1 26, Lower Cenomanian,
Pitstone, Herts.

Carapace, 0S 9647, dorsal view, sample PBH1 26, Lower
Cenomanian, Pitstone, Herts,

Carapace, 0S 9646, right view, sample PBH1 26, Lower

Cenomanian, Pitstone, Herts,

Neocythere (Physocythere) steghausi Mertens
Female left valve, 0S 9643, sample PBHl1 28, Lower

Cenomanian, Pitstone, Herts.

Female carapace, 0S 9645, dorsal view, sample PBH1 28,
Lower Cenomanian, Pitstone, Herts.

Female right valve, O0S 9644, sample PBH1 26, Lower

Cenomanian, Pitstone, Herts.

Neocythere (Physocythere)

semiconcentrica Mertens

Carapace, 0S5 9642, dorsal view, sample S 19, Middle

Cenomanian, Southerham, Sussex.
Left valve, 0S 9641, sample PBH3 12, Middle Cenomanian,

Pitstone, Herts.

Protocythere speetonensis Kaye

Left valve, OS 9667, sample GB 40, Lower Cenomanian,

Glyndebourne, Sussex,
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PLATE 14
(Figs. 1,2 x 90 : Fig. 3-12 x 70)

Protocythere speetonensis Kaye

Right valve, 0S 9668, sample GB 40, Lower Cenomanian,
Glyndebourne, Sussex,
Carapace, 0S 9669, dorsal view, sample GB 40, Lower

Cenomanian, Glyndebourne, Sussex.

Protocythere lineata striata Grundel

Carapace, 0S 9651, left view, sample Bar 16, Lower
Cenomanian, Barrington, Cambs,

Right valve, 0S 9652, sample Bar 28, Lower Cenomanian,
Barrington, Cambs,

Carapace, O0S 9651, dorsal view, sample Bar 16, Lower

Cenomanian, Barrington, Cambs,

Protocythere siddiquii n.sp.

Female left valve, holotype, 0S 9653, sample S 23, Lower
Cenomanian, Southerham, Sussex,

Female carapace, paratype, 0S 9656, dorsal view, sample S 23,
Lower Cenomanian, Southerham, Sussex.

Male left valve, paratype, 0S 9655, sample S 23, Lower
Cenomanian, Southerham, Sussex.

Female carapace, paratype, 0S 9654, sample S 23, Lower

Cenomanian, Southerham, Sussex.

Veenia pseudostriata n.sp.

Male left valve, holotype, OS 9695, sample PBH1 22, Lower

Cenomanian, Pitstone, Herts,

Female left valve, paratype, 0S 9697, dorsal view,
sample PBHl1 22, Lower Cenomanian, Pitstone, Herts,
Female right valve, paratype, 0S 9696, sample PBH1 22,

Lower Cenomanian, Pitstone, Herts.
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PLATE 15
(x 90)

Veenia inferanpgulata Donze

Female left valve, 0S 9693, sample S 23, Lower Cenomanian,
Southerham, Sussex.

Male left valve, 0S 9692, sample S 23, Lower Cenomanian,
Southerham, Sussex.

Female right valve, 0S 9691, intermal view, sample S 23,
Lower Cenomanian, Southerham, Sussex.

Female carapace, 0S 9690, right view, sample S 23, Lower
Cenomanian, Southerham, Sussex.

Juvenile left valve, 0S 9694, Sample Bar 10, Middle
Cenomanian, Barrington, Cambs.

Female carapace, 0S 9690, dorsal view, sample S 23, Lower

Cenomanian, Southerham, Sussex.

Veenia cf. V. ballonensis Damotte & Grosdidier

Carapace, 0S 9688, dorsal view, sample Bar 9, Middle
Cenomanian, Barrington, Cambs.

Carapace, 0S 9688, left view, sample Bar 9, Middle
Cenomanian, Barrington, Cambs,

Right valve, 0S 9689, sample Bar 9, Middle Cenomanian,
Barrington, Cambs,

Veenia pseudostriata n.sp.

Female right valve, paratype, 0S 9698, sample PBH1 22, Lower
Cenomanian, Pitstone, Herts.

Male right valve, 0S 9699, sample S 23, Lower Cenomanian,

Southerham, Sussex.
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PLATE 16
(x 70 except where stated)

Homocythere harrisiana harrisiana Jones

Female left valve, 0S 9670, sample PBHl1 21, Lower
Cenomanian, Pitstone, Herts.

Male left valve, 0S 9671, sample PBH1 24, Lower Cenomanian,
Pitstone, Herts,

Juvenile left valve (smooth type), OS 9672, sample PBHl 36,
Lower Cenomanian, Pitstone, Herts.

Juvenile left valve, (reticulate type), 0S 9763, sample
PBH3 12, Middle Cenomanian, Pitstone, Herts.

Female carapace, 0S 9674, dorsal view, sample PBHl1 35,

Lower Cenomanian, Pitstone, Herts.

Homocythere sp.A.
Left valve, OS 9685, sample Bar 10, Middle Cenomanian,
Barrington, Cambs,
Right valve, 0S 9687, sample Bar 10, Middle Cenomanian,

Barrington, Cambs.
Left valve, 0S 9686, dorsal view, sample Bar 11, Middle

Cenomanian, Barrington, Cambs.

Homocythere ornata n.sp.

Female carapace, paratype, OS 9678, dorsal view, sample

S 23, Lower Cenomanian, Southerham, Sussex.

Female left valve, holotype, 0OS 9675, sample S 23, Lower
Cenomanian, Southerham, Sussex.

Female carapace, paratype, 0S 9679, right view, sample

S 23, Southerham, Sussex,

Female left valve, holotype, 0S 9675, detail of
ornamentation, sample S 23, Lower Cenomanian, Southerham,
Sussex.

Right valve, paratype, 0S 9676, internal view, sample S 23,

Lower Cenomanian, Southerham, Sussex.







Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

6.

7.

8.

10.

11,

 &.43

PLATE 17
(x 70)
Brachycythere cf. B. laticristata (Bosquet)
Left valve, 0S 9705, sample BN 12, Plenus Marls Bed 1,
Buckland Newton, Dorset.
Right valve, 0S 9706, sample BN 12, Plenus Marls Bed 1,
Buckland Newton, Dorset.

Carapace, 0S 9707, oblique anterior view, sample BN 12,
Plenus Marls Bed 1, Buckland Newton, Dorset.

Carapace, 0S 9707, dorsal view, sample BN 12, Plenus Marls
Bed 1, Buckland Newton, Dorset.

Pterygocythereis (Pterygocythere)
cf. P.(P) robusta (Jones & Hinde)

Carapace, 0S 9722, anterior oblique view, sample PBH1 19,
Lower Cenomanian, Pitstone, Herts,

Right valve, 0OS 9721, sample Bar 10, Middle Cenomanian,
Barrington, Cambs.

Carapace, 0S 9722, dorsal view, sample PBHl1 19, Lower
Cenomanian, Pitstone, Herts,

Left valve, 0S 9720, sample PBH1 19, Lower Cenomanian,
Pitstone, Herts.

Pterygocythereis (Pterygocythere)

diminuta n.sp.
Carapace, holotype, 0S 9713, anterior oblique view, sample
BN 6, Upper Cenomanian, Buckland Newton, Dorset.
Left valve, paratype, 0S 9715, sample BN 6, Upper
Cenomanian, Buckland Newton, Dorset.
Carapace, holotype, 0S 9713, dorsal view, sample BN 6,
Upper Cenomanian, Buckland Newton, Dorset.

Right valve, paratype, 0OS 9714, sample BN 6, Upper

Cenomanian, Buckland Newton, Dorset.
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Pterygocythereis (Pterygocythereis)

phylloptera reducta n.ssp.

Carapace, holotype, 0S 9708, anterior oblique view, sample
PBH1 36, Lower Cenomanian, Pitstone, Herts.

Left valve, sample Bar 9, Middle Cenomanian, Barrington,
Cambs, Specimen lost,

Right valve, hypotype, 0S 9709, sample Bar 10, Middle
Cenomanian, Barrington, Cambs.

Carapace, holotype, 0S 9708, dorsal view, sample BHl1 36,

Lower Cenomanian, Pitstone, Herts.
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PLATE 18
(x 65)
Cythereis hirsuta Damotte & Grosdidier

Male left valve, 0S 9785, sample PBH3 12, Middle

Cenomanian, Pitstone, Herts.

Female left valve, 0S 9784, sample BB 16, Lower
Cenomanian, Blue Bell Hill, Kent.

Male right valve, OS 9786, sample PBH3 12, Middle
Cenomanian, Pitstone, Herts,

Female carapace, 0S 9787, dorsal view, sample PBH3 12,

Middle Cenomanian, Pitstone, Herts.

Cythereis thoerenensis Triebel

Female carapace, 0S 9810, dorsal view, sample S 23, Lower
Cenomanian, Southerham, Sussex.

Female left valve, 0S 9808, sample PBH1 36, Lower
Cenomanian, Pitstone, Herts,

Male right valve, 0S 9809, sample S 23, Lower Cenomanian,

Southerham, Sussex.

Cythereis coronata n.sp.

Female left valve, holotype, 0OS 9755, sample S 23, Lower
Cenomanian, Southerham, Sussex.
Female right valve, paratype, 0S 9756, sample S 23, Lower
Cenomanian, Southerham, Sussex.

Female left valve dorsal view, same specimen as Fig. 8.

Female valve dorsal view, same specimen as Fig. 9.
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PLATE 19
(x 70 except Fig. 11 x 140)
Cythereis aff. C. reticulata Jones & Hinde

Left valve, 0S 9805, sample BB 16, Lower Cenomanian, Blue
Bell Hill, Kent,
Juvenile right valve, 0S 9807, sample BB 17, Lower
Cenomanian, Blue Bell Hill, Kent.
Right valve, 0OS 9806, sample BB 16, Lower Cenomanian,
Blue Bell Hill, Kent,

Cythereis coronata n.sp.

Juvenile left valve, 0S 9757, sample S 23, Lower

Cenomanian, Southerham, Sussex.

Cythereis hirsuta Damotte & Grosdidier

Juvenile left valve, 0OS 9788, sample BB 16, Lower Cenomanian,
Blue Bell Hill, Kent.

Cythereis paranuda n.sp.
Female left valve, holotype, 0S 9795, sample PBH1 36, Lower

Cenomanian, Pitstone, Herts,

Female carapace, paratype, 0S 9798, dorsal view, sample
PBH1 36, Lower Cenomanian, Pitstone, Herts.

Female carapace, 0S 9796, ventral view, sample BN 2, Upper
Cenomanian, Buckland Newton, Dorset.

Female carapace, paratype, 0S 9798, right view, sample
PBH1 36, Lower Cenomanian, Pitstone, Herts.

Male carapace, 0S 9797, left view, sample PBH3 18, Middle

Cenomanian, Pitstone, Herts.

Cythereis luermannae luermannae Triebel

Female left valve, 0S 9789, detail of ornament, sample Bar
12, Lower Cenomanian, Pitstone, Herts.

Female, left valve, 0S 9789, sample Bar 12, Lower
Cenomanian, Barrington, Cambs.

Female carapace, 0S 9790, dorsal view, sample PBH1 27,

Lower Cenomanian, Pitstone, Herts.
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PLATE 20
Cythereis luermannae bemerodensis Kemper
(x 90)
Female left valve, 0S 9791, sample PBH3 12, Middle

Cenomanian, Pitstone, Herts,

Female carapace, 0S 9792, sample PBH3 12, Middle
Cenomanian, Pitstone, Herts.

Male carapace, 0S 9793, dorsal view, sample PBH3 12,

Middle Cenomanian, Pitstone, Herts.

Cythereis barringtonensis n.sp.
(Figs. 4-6 x 90 : Fig. 7 x 220)
Carapace, paratype, 0S 9742, dorsal view, sample Bar 10,

Middle Cenomanian, Barrington, Cambs.

Left valve, holotype, 0S 9740, sample Bar 10, Middle
Cenomanian, Barrington, Cambs.

Right valve, paratype, OS 9741, sample Bar 10, Middle
Cenomanian, Barrington, Cambs.

Left wvalve, detail of ornament, Same specimen as Fig. 5.

Cythereis cantabrigensis n.sp.
(x 115)
Female left valve, holotype, 0S 9748, sample Bar 9, Middle

Cenomanian, Barrington, Cambs.

Female right valve, paratype, 0S 9751, sample Bar 9, Middle
Cenomanian, Barrington, Cambs.

Male carapace, paratype, OS 9750, dorsal view, sample Bar 9,
Middle Cenomanian, Barrington, Cambs.

Female carapace, 0S 9749, dorsal view, sample Bar 20,

Lower Cenomanian, Barrington, Cambs.

Cythereis hindei hindei n.sp.
(x 115)
Female left valve, holotype, 0S 9765, sample PBH3 12,

Middle Cenomanian, Pitstone, Herts.
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PLATE 21
(x 20 except Fig. 9 x 4,400)
Cythereis hindei hindei mn.ssp.

Female right valve, paratype, 0S 9766, sample PBH3 12,
Middle Cenomanian, Pitstone, Herts.

Female left valve, paratype, 0S 9767, internal view,
sample PBH3 12, Middle Cenomanian, Pitstone, Herts.
Juvenile left valve, paratype, 0S 9770, sample PBH3 12,
Middle Cenomanian, Pitstone, Herts.

Male left valve, paratype, 0S 9768, sample PBH3 12, Middle
Cenomanian, Pitstone, Herts.

Female carapace, paratype, 0S5 9769, dorsal view, sample

PBH3 12, Middle Cenomanian, Pitstone, Herts.

Cythereis hindei diminuta n.ssp.

Carapace, paratype, 0S 9781, dorsal view, sample S 19,
Middle Cenomanian, Southerham, Sussex.

Carapace, holotype, 0S 9780, left view, sample S 19,
Middle Cenomanian, Southerham, Sussex.

Right valve, paratype, 0S 9782, sample S 19, Middle
Cenomanian, Southerham, Sussex,

Detail of sieve plate. Same specimen as Fig. 7.

Curfsina ? derooi n.sp.

Left valve, holotype, 0S 9730, sample BN 12, Upper

Cenomanian, Buckland Newton, Dorset.

Right valve, paratype, OS 9731, sample BN 12, Upper
Cenomanian, Buckland Newton, Dorset.

Carapace, paratype, 0S 9732, dorsal view, sample BN 12,

Upper Cenomanian, Buckland Newton, Dorset.
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PLATE 22
Curfsina ? derooi n.sp.
(x 750)
Fig. 1. Left valve, holotype, 0S 9730, detail of ornament,

sample BN 12, Upper Cenomanian, Buckland Newton, Dorset.

Cornicythereis larivourensis

(Damotte and Grosdidier)
(x 110)
Fig. 2. Male left valve, 0S 9725, sample PBH3 12, Middle Cenomanian,
Pitstone, Herts.
Fig. 3. Female right valve, 0S 9724, internal view, sample PBH3 12,
Middle Cenomanian, Pitsione, Herts.
Fig. 4. Female left valve, 0S 9723, sample PBH3 12, Middle
Cenomanian, Pitstone, Herts.
Fig. 5. Female carapace, 0S 9726, dorsal view, sample Bar 22,
Lower Cenomanian, Barrington, Cambs.
Fig. 6. Female carapace, 0S 9727, right view, sample Bar 22,

Lower Cenomanian, Barrington, Cambs,

Cornicythereis sp.A.
(x 110)
Fig. 7. Left valve, 0S 9729, sample CC 2, Lower Cenomanian,
Culver Cliff, I.O.W.
Fig. 8. Carapace, 0S 9728, dorsal view, sample CC 2, Lower
Cenomanian, Culver Cliff, I.O.W.

Idiocythere donzei n.sp.
(x 110)
Fig. 9. Female left valve, holotype, 0S 9813, sample BB 8, Upper
Cenomanian, Blue Bell Hill, Kent.

Fig. 10. Female right valve, paratype, 0OS 9815, internal view,
sample BB 8, Upper Cenomanian, Blue Bell Hill, Kent.
Fig. 11, Female carapace, 0S9814, right view, sample BN 12, Upper

Cenomanian, Buckland Newton, Dorset.

Imhotepia euglyphea n.sp.
(x 110)
Fig. 12 Left valve, holotype, OS 9828, sample S 1, Upper

Cenomanian, Southerham, Sussex,
Fig. 13. Right valve, paratype, OS 9829, sample S 1, Upper

Cenomanian, Southerham, Sussex.
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PLATE 23
Imhotepia euglyphea n.sp.
(x 110)
Left valve, paratype, 0S 9830, interior view, sample S 1,

Upper Cenomanian, Southerham, Sussex.
Carapace, paratype, OS 9831, dorsal view, sample S 1,

Upper Cenomanian, Southerham, Sussex.

Isocythereis cf. I. grossouvrensis Donze
(x 110)
Carapace, hypotype, 0S 9837, dorsal view, sample BB 8,
Upper Cenomanian, Blue Bell Hill, Kent.
Left valve, hypctype, OS 9838, sample BN 12, Upper
Cenomanian, Buckland Newton, Dorset.

Right valve, hypotype, OS 9839, sample BN 12, Upper
Cenomanian, Buckland Newton, Dorset.

Planileberis sandersi n.sp.
(Figs. 6-8 x 95 : Fig. 12 x 400)
Left valve, holotype, 0S 9869, sample PBH3 12, Middle
Cenomanian, Pitstone, Herts.,
Right valve, paratype, 0S 9870, sample PBH3 12, Middle

Cenomanian, Pitstone, Herts.

Carapace, paratype, 0S 9871, dorsal view, sample PBH3 12,
Middle Cenomanian, Pitstone, Herts,

Right valve, paratype, 0S 9872, anterior tooth, sample
PBH3 12, Middle Cenomanian, Pitstone, Herts.

Planileberis chathamensis n.sp.
(Figs. 9-11 x 100 : Fig. 13 x 130)
Female right valve, holotype, 0S 9865, sample PBH3 12,

Middle Cenomanian, Pitstone, Herts.

Male left valve, paratype, OS 9866, sample PBH3 12, Middle
Cenomanian, Pitstone, Herts,

Female carapace, paratype, O0S 9867, sample PBH3 12,

Middle Cenomanian, Pitstone, Herts.

Female right valve, detail of ornameﬁt. Same specimen as
Fig. 9.
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PLATE 24
(Figs. 1-8 x 110 : Figs. 9-12 x 300)
Limburgina ? alata n.sp.
Left valve, holotype, 0S 9848, sample BN 9, Upper

Cenomanian, Buckland Newton, Dorset.

Right valve, paratype, OS 9849, sample BN 9, Upper
Cenomanian, Buckland Newton, Dorset.

Carapace, paratype, 0S 9850, dorsal view, sample BN 9,
Upper Cenomanian, Buckland Newton, Dorset.

Carapace, paratype, 0S 9852, ventral view, sample BN 9,
Upper Cenomanian, Buckland Newton, Dorset.

Right valve, paratype, 0OS 9851, anterior tooth, sample
BN 9, Upper Cenomanian, Buckland Newton, Dorset.

Posterior tooth. Same specimen as Fig. 11.

Oertliella donzei n.sp.
Left valve, holotype, 0S 9855, sample BN 1, Middle

Cenomanian, Buckland Newton, Dorset.

Right valve, 0S 9856, sample BB 8, Upper Cenomanian,
Blue Bell Hill, Kent.

Carapace, paratype, OS 9859, ventral view, sample BN 1,
Middle Cenomanian, Buckland Newton, Dorset.

Carapace, paratype, 0S 9857, dorsal view, sample BN 1,
Middle Cenomanian, Buckland Newton, Dorset.

Right valve, paratype, 0S 9858, anterior tooth, sample
BN 1, Middle Cenomanian, Buckland Newton, Dorset,

Posterior tooth, Same specimen as Fig. 9.
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PLATE 25

(Figs. 1,2 x 100 : Fig. 3-10 x 90 : Figs. 11-14 x 82)

2.

3.

10.

11.

Matronella matronae matronae

(Damotte & Grosdidier)
lLeft valve, 0S 9854, sample S 23, Lower Cenomanian,
Southerham, Sussex.
Right valve, 0S 9853, sample S 23, Lower Cenomanian,

Southerham, Sussex.

Platycythereis cf. P. chapmani Kaye

Left valve, 0S 9873, sample PBHl1 30, Lower Cenomanian,

Pitstone, Herts.

Right valve, 0S 9874, sample PBH1 30, Lower Cenomanian,

Pitstone, Herts.

Carapace, 0S 9875, dorsal view, sample PBHl1 30, Lower

Cenomanian, Pitstone, Herts.
Juvenile.left valve, 0S 9876, sample PBH1 30, Lower

Cenomanian, Pitstone, Herts.

Platycythereis cf. P, gaultina Jones

left valve, 0S 9877, sample PBH1 32, Lower Cenomanian,

Pitstone, Herts.

Right valve, 0S 9878, sample PBH1 32, Lower Cenomanian,

Pitstone, Herts,

Carapace, 0S 9879, dorsal view, sample PBH1 32, Lower

Cenomanian, Pitstone, Herts.
Juvenile left valve, 0S 9880, sample PBH1 28, Lower

Cenomanian, Pitstone, Herts,

Trachyleberis medwayensis n.sp.

Right valve, paratype, 0S 9882, sample BB 4, Middle

Cenomanian, Blue Bell Hill, Kent.

Carapace, hypotype, 0S 9883, anterior oblique view,
S 21, Middle Cenomanian, Southerham, Sussex,

Left valve, holotype, 0S 9881, sample BB 4, Middle
Cenomanian, Blue Bell Hill, Kent.

Carapace dorsal view, Same specimen as Fig. 12,
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PLATE 26
(x 170)

Eucytherura (Eucytherura)

cf, E.(E.) tuberculata
EFig, 1. Left valve, 0OS 9909, sample PBH3 12, Middle Cenomanian,

Pitstone, Herts.

Pig. 2. Right valve, 0S 9910, sample PBH3 12, Middle Cenomanian,
Pitstone, Herts,

Fig. 3. Right valve, 0S 9912, interior view, sample PBH3 12,
Middle Cenomanian, Pitstone, Herts,

Fig. 4. Carapace, 0S 9911, dorsal view, sample PBH3 12, Middle

Cenomanian, Pitstone, Herts,

Eucytherura (Eucytherura) grundeli n.sp.

Fig. 5. Left wvalve, paratype, 0S 9889, sample PEH3 12, Middle

Cenomanian, Pitstone, Herts.

Fig. 6. Left valve, paratype, 0S 9890, internal view, sample
PBH3 12, Middle Cenowanian, Pitstone, Herts,

Figs 1 Right valve, paratype, 0S 9892, sample PBH3 12, Middle

Cenomanian, Pitstone, Herts,

Hemiparacytheridea cf. H. longicauda (Bonnema)

Fig. 8. Right valve, 0S 9947, sample PBH3 12, Middle Cenomanian,

Pitstone, Herts.
Fig. 9. Left valve, 0S 9949, interior view, sample PBH3 12, Middle

Cenomanian, Pitstone, Herts,

Hemiparacytheridea minutissima (Kaye)

Fig. 10. Right valve, 0S 9951, sample PBH1 34, Lower Cenomanian,

Pitstone, Herts.

Fig. 11. Left valve, O0S 9950, sample PBH1 34, Lower Cenomanian,
Pitstone, Herts,

Fig. 12, Right valve, 0S 9953, interior view, sample PBH1 34,

Lower Cenomanian, Pitstone, Herts.

Eucytherura (Eucytherura) longisculpta n.sp.

Fig. 13, Right valve, holotype, 0S 9903, sample BB 12, Upper

Cenomanian, Blue Bell Hill, Kent.
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15.

16.

17.

Eucytherura (Vesticytherura)

5 : B A
multituberculata Grundel

Left valve, 0S8 9913, sample PLH3, 12, Middle Cenomanian,
Pitstone, Herts,

Carapace, 0S 9915, dorsal view, sample PBHl 32, Lower
Cenomanian, Pitstone, Herts,

Left valve male?, 0S 9916, sample PBH3 12, Middle
Cenomanian, Pitstone, Herts,

Right valve, 0S8 9914, sample BN 12, Upper Cenomanian,

Buckland Newton, Dorset.







PLATE 27
(Figs. 1-9 x 175 : Figs. 10,11 x 290 : Figs. 12,13 x 140)
Hemicytherura euglyphea Kaye

Fig. 1. Left valve, 0S 9917, sample PBH1 30, Lower Cenomanian,
Pitstone, Herts,

Fig. 2. Right valve, 0S 9918, sample PBH1 30, Lower Cenomanian,
Pitstone, Herts,

Fig. 3. Carapace, 0S 9919, dorsal view, sample PBH1 30, Lower

Cenomanian, Pitstone, Herts,

Pedicythere pitstonensis n.sp.
Fig. 4. Left valve, paratype, ©§ 9955, sample PBH3 12, Middle

Cenomanian, Pitstone, Herts,

Eucytherura (Eucytherura?)

chathamensis n.sp.

Fig. 5. Left valve, paratype, 0S 9886, sample BB 8, Upper

Cenomanian, Blue Bell Hill, Kent.

Eucytherura (Eucytherura) kayei n.sp.

Fig. 6. Right valve, 0S 9900, internal view, sample PBH3 12, Middle

Cenomanian, Pitstone, Herts,
Fig. 7. Right valve, paratype, 0S 9902, sample GB 44, Lower

Cenomanian, Glyndebourne, Sussex,

Cytheropteron (Cytheropteron)

nanissimum Damotte & Grosdidier
Fig. 8. Right valve, 0S 9933, sample PBH3 12, Middle Cenomanian,
Pitstone, Herts.
Fig. 11, Left valve hinge, OS 9935, sample PBH3 12, Middle

Cenomanian, Pitstone, Herts.

Cytheropteron (Cytheropteron)

pitstonensis n.sp.

Fig. 9. Right valve, paratype, 0S 9937, sample PBH3 12, Middle

Cenomanian, Pitstone, Herts,
Fig. 10. Left valve hinge, paratype, OS 9939, sample PBH3 12, Middle

Cenomanian, Pitstone, Herts.
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Paranotacythere bassiouni n.sp.

Fig., 12. Left valve, paratype, 0S 9922, dorsal view, sample BB 8,
Upper Cenomanian, Blue Bell Hill, Kent.
Fig. 13. Left valve, paratype, 053 9921, sample BB 8, Upper

Cenomanian, Blue Bell Hill, Kent.
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PLATE 28
(Figs. 1-4 x 165 : Figs. 5,8,10,11 x 125 : Figs. 9,12,13 x 150)
Pseudobythocythere colini mn.sp.

1, Female left valve, holotype, OS 9925, sample BB 11, Upper
Cenomanian, Blue Bell Hill, Kent.

25 Female right valve, paratype, 0S 9926, sample BB 11,
Upper Cenomanian, Blue Bell Hill, Kent.

3. Male left valve, paratype, 0S 9928, sample BB 11, Upper
Cenomanian, Blue Bell Hill, Kent.

4, Female carapace, paratype, 0S 9927, dorsal view, sample
BB 11, Upper Cenomanian, Blue Bell Hill, Kent.
Xestoleberis planus n.sp.
5. Left valve, holotype, 0S 10005, sample BB 2, Middle

Cenomanian, Blue Bell Hill, Kent,

6. Right valve, paratype, 0S 10007, sample BB 2, Middle
Cenomanian, Blue Bell Hill, Kent,

7s Carapace, paratype, 0S 10008, dorsal view, sample BB 2,
Middle Cenomanian, Blue Bell Hill, Kent.

8. Left valve, 0S 10006, interior view, sample PBH3 12,
Middle Cenomanian, Pitstone, Herts.

9. Left valve, interior oblique view, Same specimen as Fig. 8.

Xestoleberis burnetti mn.sp.

10, Carapace, paratype, 0S 9999, right view, sample PBHI 26,
Lower Cenomanian, Pitstone, Herts.
11, Carapace, holotype, 0S 9998, dorsal view, sample PBHI 26,

Lower Cenomanian, Pitstone, Herts.

Amphicytherura cf., A. falloti Donze
125 Left valve, 0S 10013, sample BN 10, Upper Cenomanian,
Buckland Newton, Dorset.

13,  Carapace, 0S 10015, dorsal view, sample BN 10, Upper

Cenomanian, Buckland Newton, Dorset.







Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

1.

2,

3.

4

10.

11.

PLATE 29
Amphicytherura cf, A. falloti Donze (x 150)
Right valve, 0S 10014, sample BN 10, Upper Cenomanian,
Buckland Newton, Dorset,

Polycope bluebellensis n.sp. (x 125)
Left valve, paratype, 0S 10025, sample BB 8, Upper
Cenomanian, Blue Bell Hill, Kent.

Polycope delicata n.sp. (x 150)
Right valve, paratype, 0S 10028, sample BB 8, Upper
Cenomanian, Blue Bell Hill, Kent.

Polycope oweni Kaye (x 132)

Left valve, 0S 10039, sample BB 8, Upper Cenomanian,
Blue Bell Hill, Kent,

Saida cf. S. nettgauensis Grundel (x 180)
Left valve, 0S 10021, sample Bar 11, Middle Cenomanian,

Barrington, Cambs.
Carapace, 0S 10023, dorsal view, sample BB 13, Upper
Cenomanian, Blue Bell Hill, Kent.

Krausella minuta Veen (x 112)
Female left valve, 0S 10016, sample BB 12, Upper
Cenomanian, Blue Bell Hill, Kent.
Male left valve, 0S 10019, sample BB 12, Upper Cenomanian,
Blue Bell Hill, Kent,

Female carapace, 0S 10018, right view, sample BB 19,
Middle Cenomanian, Blue Bell Hill, Kent.

Female carapace, 0S 10017, dorsal view, sample BB 19,
Middle Cenomanian, Blue Bell Hill, Kent,

Female left valve, 0S 10020, interior view, sample BB 13,
Upper Cenomanian, Blue Bell Hill, Kent,
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PLATE 30
(x 125)

Loxoconcha ? bluebellensis mn.sp.

All specimens from sample BB 8, Upper Cenomanian, Blue
Bell Hill, Kent.

Fig. 1. Female left valve, holotype, 0S 9957

Fig. 2. Female right valve, paratype, 0S 9958

Fig. 3. Male right valve, paratype, 0S 9959

Fig. 4. Female carapace, dorsal view, paratype, 0S 9960

Fig. 5. Juvenile A-1 left valve, OS 9968

Fig. 6. Juvenile A-1 right valve, 0S 9969

Fig. 7. Juvenile A-2 left valve, 0S 9970

Fig. 8. Juvenile A-2 right valve, 0S 9971

Fig. 9. Juvenile A-3 left valve, 0S 9972

Fig.. 10. Juvenile A-3 right valve, 0S 9973

Fig. 11. Juvenile A-4 left valve, 0S 9974

Fig. 12. Juvenile A-4 right valve, 0S 9975

Fig. 13. Juvenile A-5 left valve, 0S 9976

Fig. 14. Juvenile A-5 right valve, 0S 9977

Fig. 15. Juvenile A-6 left valve, 0S 9978

Fig. 16. Juvenile A-6 right valve, 0S 9979

354







PLATE 31
(x 125)

Loxoconcha ? bluebellensis n.sp.

Fig. 1. Female left valve, holotype, 0S 9957, interior view,

- sample BB 8, Upper Cenomanian, Blue Bell Hill, Kent.

vig. 2. Female right valve, paratype, 0S 9958, interior view,
sample BB 8, Upper Cenomanian, Blue Bell Hill, Kent.

Loxoconcha ? icknieldensis n.sp.

All specimens from sample PBHl 28, Lower Cenomanian,
Pitstone, Herts,

Pig. 3. Female left wvalve, holotype, 0S 9980

Fig. 4. Female right valve, paratype, 0S 9981

Fig. 5. Male left valve, paratype, 0S 9982

Fig..6. Female carapace, paratype, 0S 9983, dorsal view

Fig. 7. Juvenile A-1 left valve, 0S 9992

Fig. 8. Juvenile A-1 right valve, 0S 9993

Fig. 9. Juvenile A-2 left valve, 0S 999

Fig. 10, Juvenile A-2 right valve, 0S 9995

Fig. 11. Juvenile A-3 left valve, 0S 9996

Fig. 12. Juvenile A-3 right valve, 0S 9997
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PLATE 32
Stereoscopically paired photographs
Cythereis sp. B. left valve, 0S 9812, sample BN 12,
Plenus Marls Bed 1, Buckland Newton, Dorset, (x 70)

Cythereis sp. A right valve, 0S 9811, sample P 2,

Upper Cenomanian, Pitstone, Herts.

Isocythereis cf. I. grossouvrensis Donze, right valve,
0S 9840, sample BB 8, Upper Cenomanian, Blue Bell Hill,
Kent. (x 110).

Idiocythere donzei n.sp. carapace, 0S 9816, dorsal view,

sample BB 8, Upper Cenomanian, Blue Bell Hill, Kent.
(x 110)
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PLATE 33
Stereoscopically paired photographs

Eucytherura (Eucytherura) cf. E.(E.) tuberculata Bonnema,

left valve, 0S 9909, sample PBH3 12, Middle Cenomanian,
Pitstone, Herts. (x 170)

Eucytherura (Eucytherura) cf. E.(E.) tuberculata Bonnema,

carapace, 0S 9911, dorsal view, sample PBH3 12, Middle

Cenomanian, Pitstone, Herts. (x 170)

Eucytherura (Eucytherura) grundeli n.sp. left valve,

holotype, 0S 9888, sample PBH3 12, Middle Cenomanian,
Pitstone, Herts. (x 170)

Eucytherura (Eucytherura) grundeli n.sp. right valve,

paratype, 0S 9891, dorsal view, sample PBH3 12, Middle
Cenomanian, Pitstone, Herts, (x 170)

Hemiparacytheridea cf. H, longicauda Bonnema, left valve,

0S 9946, sample PBH3 12, Middle Cenomanian, Pitstone,
Herts. (x 170)

Hemiparacytheridea cf. H. longicauda Bonnema, right

valve, 0S 9948, dorsal view, sample PBH3 12, Middle

Cenomanian, Pitstone, Herts. (x 170)
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PLATE 34
Stereoscopically paired photographs.

Eucytherura (Eucytherura?) chathamensis n.sp. right valve,

0S 9885, sample BB 8, Upper Cenomanian, Blue Bell Hill,
Kent (x 160).

Eucytherura (Eucytherura?) chathamensis n.sp., carapace,

0S 9887, dorsal view, sample BB 8, Upper Cenomanian,
Blue Bell Hill, Kent, (x 160).

Eucytherura (Eucytherura) kayei n.sp. left valve,

0S 9898, holotype, sample GB 44, Lower Cenomanian,
Glyndebourne, Sussex. (x 180)
Eucytherura (Eucytherura) kayei n.sp. carapace, 0S 9899,

dorsal view, sample PBH3 12, Middle Cenomanian, Pitstone,
Herts (x 180)

Cytherura striatoides Bonnema, right valve, 0S 9884,

sample BB 8, Upper Cenomanian, Blue Bell Hill, Kent. (x 180)

Cytherura striatoides Bonnema, left valve, 0S 9883,

sample BB 8, Upper Cenomanian, Blue Bell Hill, Kent.
(x 180).
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PLATE 35
Stereoscopically paired photographs

Hemiparacytheridea minutissima (Kaye), left valve

0S 9950, sample PBH1 34, Lower Cenomanian, Pitstone,
Herts. (x 170)

Hemiparacytheridea minutissima (Kaye), left valve,

0S 9952, dorsal view, sample PBH1 32, Lower Cenomanian,
Pitstone, Herts. (x 170).

Eucytherura (Eucytherura) longisculpta n.sp., left valve,

paratype, 0S 9904, sample BB 12, Upper Cenomanian,
Blue Bell Hill, Kent, (x 185)

Eucytherura (Eucytherura) longisculpta n.sp., right

valve, paratype, 0S 9905, dorsal view, sample BB 12,
Upper Cenomanian, Blue Bell Hill, Kent (x 185).

Paranotacythere bassiouni n.sp. right valve, holotype,

0S 9920, sample BB 8, Upper Cenomanian, Blue Bell Hill,
Kent, (x 185)

Saida cf. S. nettgauenensis Griundel, right valve,

0S 10022, sample PBH3 18, Middle Cenomanian, Pitstone,
Herts, (x 172),
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PLATE 36

Stereoscopically paired photographs.

Cytheropteron (Cytheropteron) nanissimum Damotte & Grosdidier,

left valve, 0S 9932, sample PBH3 12, Middle Cenomanian, Pitstone,
Herts, (x 175).

Cytheropteron (Cytheropteron) nanissimum Damotte & Grosdidier,

right valve, 0S 9934, dorsal view, sample PBH3 12, Middle Cenomanian,
Pitstone, Herts, (x 175).

Cytheropteron (Cytheropteron) pitstonensis n.sp., left valve,

holotype, 0S 9936, sample PBH3 12, Middle Cenomanian, Pitstone,
Herts, (x 170).

Cytheropteron (Cytheropteron) pitstonensis n.sp., left valve,

paratype, 0S 9938, dorsal view, sample PBH3 12, Middle Cenomanian,
Pitstone, Herts, (x 170).

Pedicythere pitstonensis n.sp., right valve, holotype, 0S 9954,

dorsal view, sample PBH3 12, Middle Cenomanian, Pitstone,

Herts, (x 170).

Pedicythere pitstonensis n.sp., right valve, paratype, 0S 9956,

sample PBH3 12, Middle Cenomanian, Pitstone, Herts, (x 170).







Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

PLATE 37
Stereoscopically paired photographs

Polycope delicata n.sp. left valve, holotype, 0S 10027, ‘

sample BB 8, Upper Cenomanian, Blue Bell Hill, Kent.
(x 142). ‘

Polycope bluebellensis n.sp. right valve, holotype, ‘

0S 10024, sample BB 8, Upper Cenomanian, Blue Bell Hill,
Kent. (x 122).

Polycope nuda Kaye, right valve, 0S 10037, sample BB 8,

Upper Cenomanian, Blue Bell Hill, Kent, (x 115).

Polycope oweni Kaye, right valve, O0S 10038, sample BB 8,

Upper Cenomanian, Blue Bell Hill, Kent (x 130)
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