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ABSTRACT 

Ei g h t s e c t i o n s of Cenomanian Chalk from Southern England 

have been examined f o r t h e i r Ostracoda. A t o t a l of 111 species 

and 3 sub-species have been found and these f a l l i n t o 47 genera. 

38 of these species have been p r e v i o u s l y d e s c r i b e d , 47 are new 

and the r e s t have been l e f t mder open nomenclature. A 

g e n e r a l i s e d d i s t r i b u t i o n chart f o r some of the more important 

species has been drawn up and the d i s t r i b u t i o n of species i n 

each i n d i v i d u a i s e c t i o n has been compared to t h i s c h a r t . As 

a r e s u l t i t can be seen that Ostracoda can he very u s e f u l i n 

s t r a t i g r a p h i e vjork i n the Cenomanian. T h e i r s t r a t i g r a p h y has 

been r e l a t e d to the m a c r o f o s s i l z onations and i n p a r t i c u l a r to 

the F o r a m i n i f e r a l zonation. 

The Ostracoda i n d i c a t e that normal marine s a l i n i t i e s 

p r e v a i l e d throughout the Cenomanian p e r i o d i n Southern England 

and that températures were probably i n excess o f 10°C. D i s t i n c t 

changes i n the ostracod fauna during the Cenomanian may be due 

i n p a r t to an i n c r e a s i n g temperature but some of the changes 

appear to be r e l a t e d to an increase i n sea depth. The présence 

of numerous s m a l l spécimens i n the Middle and Upper Cenomanian 

may i n d i c a t e very quiet c o n d i t i o n s of déposition during which 

oxygen l e v e l s were reduced. 

The ostracod fauna from Southern England has more 

a f f i n i t y to the fauna described from the ea s t e r n " p a r t of the 

P a r i s B a s i n and the southern A l p i n e région of France than w i t h 

other areas i n France. 
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CHAPTER 1 

INTRODUCIION 

In recent years there has been a great deal of i n t e r e s t i n 

mid-Cretaceous s t r a t i g r a p h y and a p r o j e c t has been set up w i t h i n the 

I n t e r n a t i o n a l G e o l o g i c a ! C o r r e l a t i o n Programme (l.G.C.P.) e n t i t l e d 

"Mid-Cretaceous Events". This p r o j e c t r e p r e s e n t s an attempt to b r i n g 

together a l l the a v a i l a b l e i n f o r m a t i o n on b i o s t r a t i g r a p h i c a l zonations 

of the mid-Cretaceous ( A l b i a n to C o n i a c i a n i n t e r v a l ) , and to 

synt h e s i s e these i n t o one framework. Van Hinte,(1976) produced an 

ex t e n s i v e paper on the b i o s t r a t i g r a p h i c a l zonation of the Cretaceous 

pe r i o d but there i s s t i l l much work to be done, p a r t i c u l a r l y on Upper 

Cretaceous Ostracoda. Our knowledge of t h i s grOup from the Upper 

Cretaceous of Western Europe i s r a t h e r patchy. Many recent papers 

bave been produced on Cenomanian and Turonian Ostracoda from France 

( F i g . 1:1),and M a a s t r i c h t i a n Ostracoda have been e x t e n s i v e l y s t u d i e d 

by Van Veen (1932 - 1938),Herrig (1966),and Deroo (1966). In t h i s 

work Cenomanian Ostracoda from Southern England are examined and 

t h e i r s t r a t i g r a p h y i s r e l a t e d to the macrofaunal s t r a t i g r a p h y 

produced by Kennedy (1969, 1970),and to the f o r a m i n i f e r a l 

s t r a t i g r a p h y produced by Hart and C a r t e r (1975),and Car t e r and 

Hart (1977). 

The f i r s t reference to B r i t i s h Cenomanian Ostracoda i s i n a 

work by W i l l i a m s o n (1848), i n which 5 s p e c i e s were f i g u r e d from the 

chalk d e t r i t u s (mainly Cenomanian) from Charing, Kent. Later Jones 

(1849)>and Jones and Hinde (1890),described many species of 

Ostracoda from the B r i t i s h Cretaceous. Quite a few of t h e i r species 
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vere of Cenomanian age, coming from the chalk détritus from Charing 

or from the Lower and Middle Cenomanian from D i d c o t , ( B e r k s ) and 

Dover, Kent. Chapman (1898) a l s o described Cenomanian Ostracoda 

from the Cembridge Greensand of Cambridgeshire. Apart from some 

r e v i s i o n s of these e a r l y works by Kaye (1964c) the o n l y other work 

on B r i t i s h Cenomanian Ostracoda i s by Keen and S i d d i q u i (1971) i n 

which 9 species are d e s c r i b e d from the Carr's Glen S h e l l Bed, B e l f a s t . 

Studies of lower Cretaceous Ostracoda from B r i t a i n bave, however, 

been extensive. Neale (1960, 1962) described the B e r r i a s i a n to 

Barremian Ostracoda from Y o r k s h i r e , w h i l s t Kaye (1964b) and Kaye and 

Barker (1965) bave examined A p t i a n Ostracoda from England. A l b i a n 

Ostracoda were l i s t e d by Chapman and Sherborn (1893), and more 

r e c e n t l y bave been s t u d i e d i n détail by Kaye (1963 - 1965). Apart 

from the works of Keen and S i d d i q u i (1971), Kaye (1964c), and the 

e a r l y work of Jones (1849) and Jones and Hinde (1890) thé only other 

account of Upper Cretaceous Ostracoda from B r i t a i n i s i n an 

unpublished Ph.D. t h e s i s on the Upper Campanian and M a a s t r i c h t i a n 

Ostracoda from N o r f o l k by King (1968). 

On the Continent there bas been considérable i n t e r e s t i n 

Cretaceous Ostracoda. The e a r l y work was completed by Bosquet 

(1847, 1852), Cornuel (1846, 1848), Reuss (1845-1874) and Roemer 

(1838, 1840). T h i s has been followed up by a v a s t amount of papers 

over the l a s t 80 years. The works which are most r e l e v a n t to t h i s 

study are shown i n F i g . 1:1. This shows that most of the s t u d i e s of 

Cenomanian Ostracoda bave centred on France. Papers by Babinot (1970, 

1971), C o l i n (1973, 1974a, 1974b), Damotte (1971a, 1971b, 1975), 

Damotte and G r o s d i d i e r (1963), Donze and P o r t h a u l t (1972) and 

Donze and Thomel (1972) bave shown how Cenomanian Ostracoda can be 
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F i g . 1 : 1 O u t c r o p o f Upper C r e t a c e o u s d e p o s i t s i n W e s t e r n 

E u r o p e , w i t h some o f t h e more i m p o r t a n t p u b l i c a t i o n s 

on M i d d l e and Upper C r e t a c e o u s O s t r a c o d a w h i c h have 

a p p e a r e d i n t h e l a s t 40 y e a r s . 



important both s t r a t i g r a p h i c a l l y and p a l a e o e c o l o g i c a l l y . A paper 

sunnnarising the s t r a t i g r a p h y and palaeoecology of Cenomanian Ostracoda 

from France has r e c e n t l y been produced by Babinot e t . a l . ( i n p r e s s ) . 

This work has r e v e a l e d d i s t i n c t "ostracod p r o v i n c e s " d u r i n g the 

Cenomanian. U n f o r t u n a t e l y the Cenomanian o s t r a c o d fauna from 

Getmany has not been f u l l y d escribed but the spe c i e s which bave been 

recorded«(Gründel 1966)»show a good c o r r e l a t i o n w i t h the B r i t i s h 

forms. 

From o u t s i d e of Western Europe there are numerous papers on 

Cretaceous Ostracoda. At the species l e v e l however there i s poor 

c o r r e l a t i o n betv/een Western Europe and other areas d u r i n g the 

Cenomanian. A s c o l i (1976) has shown that there i s a reasonable 

c o r r e l a t i o n between the ostracod faunas of Europe and the S c o t t i a n 

S h e l f , o f f E.Canada, up to the beginning of Cenomanian times but 

a f t e r t h i s the faunas become i n c r e a s i n g l y d i s s i m i l a r . This f a c t i s 

obviously r e l a t e d to the opening of the no r t h A t l a n t i c at t h i s time. 

At the generic l e v e l there i s a good comparison between north 

America and western Europe during the Cretaceous p e r i o d ahd the works 

of Alexander (1929), Berry (1926), Van den Bold (1946), Brown (1957), 

B u t l e r and Jones (1957), Benson and Tatro (1964), Holden (1964), 

Hazel and Poulson (1964) and Crane (1965) are u s e f u l f o r comparison. 

S i m i l a r comparisons can be made between western Europe and Russia 

w i t h the work of Ljubimova (1955, 1965), Mandlestam (1956), 

Andreev and O e r t l i (1970) and between Western Europe and A f r i c a 

w i t h the.works of B i s c h o f f (1963), Reyment (1960 ,• 1966), 

Bassoulet and Damotte (1969), Bäte and B a y l i s s (1963), Dingle 

(1969, 1971) and Damotte and Saint-Marc (1972). However some of the 

southern A f r i c a n faunas show some major d i f f e r e n c e s even at the 

generic l e v e l . These d i f f e r e n c e s are emphasised i n faunas described 



from f u r t h e r a f i e l d e.g. from A u s t r a l i e by Bate (1972) and 

Neale (1975). 

The füll valu e of Ostracoda as s t r a t i g r a p h i e markers V7as not 

always r e a l i s e d by the e a r l y workers. Mertens (1956) was the f i r s t 

to use Ostracoda to dénote the Albian-Cenomanian boundary but i t was 

not u n t i l the work of Grundel (1966) that d i s t r i b u t i o n c h a r t s were 

gi v e n f o r a complète ostracod fauna. Griindel's chart shows the 

d i s t r i b u t i o n of 87 species of ostracod through the A l b i a n of East 

Germany. Further s t r a t i g r a p h i e c h a r t s were produced f o r Lower 

Cretaceous Ostracoda from England by Neale (1973) and f o r the who-le 

of the marine Cretaceous of France by Damotte (1971b). Kemper, 

Bertram and D e i t e r s (1975) have a l s o produced some d i s t r i b u t i o n c h a r t s 

of A p t i a n / A l b i a n Ostracoda from Western Germany and they have been 

able to show the e f f e c t s of a changing environment on the fauna. 

Two major works on the s t r a t i g r a p h y of Upper Campanian and 

M a a s t r i c h t i a n Ostracoda have been c a r r i e d out by Deroo (1966) and 

H e r r i g (1966). These workers have shown that Cretaceous Ostracoda 

are almost as u s e f u l , s t r a t i g r a p h i c a l l y , as F o r a m i n i f e r i d a , and 

Deroo has been a b l e to c o r r e l a t e numerous s e c t i o n s u s i n g Ostracoda. 

The work of Babinot et. a l . ( i n press) has shown that Ostracoda are 

a l s o s t r a t i g r a p h i c a l l y u s e f u l i n the Cenomanian. Indeed, they not only 

show a good s t r a t i g r a p h i e d i s t r i b u t i o n , but they a l s o r e v e a l d i s t i n c t 

'ostracod provinces' during the Cenomanian p e r i o d i n France. 

Ostracoda are very u s e f u l i n determining palaeoenvironments 

s i n c e t h e i r d i s t r i b u t i o n i s governed by s a l i n i t y , température, 

s u b s t r a t e and depth (Neale 1964). The Cenomanian d e p o s i t s from 

Southern England represent open marine c o n d i t i o n s and e o r r e s p o n d i n g l y 

a i l the species encountered appear to be marine. Température may have 

a f f e e t e d t h e i r d i s t r i b u t i o n . As Neale (1973) has shown t h i s may have 

been an important fact o r d u r i n g the Lower Cretaceous where the 
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d i s t r i b u t i o n o f the genus C y t h e r e l l o i d e a i n d i c a t e s a graduai 

warming of the seas w i t h a south-north température g r a d i e n t . Changes 

i n the ostracod fauna i n the middle of the Cenomanian may be 

c o r r e l a t e d w i t h a depth increase or a température in c r e a s e at t h i s 

l e v e l w h i l s t the reasons f o r the d r a s t i c réduction i n the ostracod 

fauna i n the middle of the Plenus Maris are not f u l l y understood. 

The présent study i s t h e r e f o r e an attempt to examine the 

Cenomanian Ostracoda from Southern England from the p o i n t s of view 

of both s t r a t i g r a p h y and palaeoecology, and t o i n t e r p r e t thèse 

r e s u l t s with référence to the numerous papers produced on A l b i a n 

Ostracoda from Western Europe and i n p a r t i c u l a r w i t h référence to 

the récent work on French Cenomanian Ostracoda. I t i s r e a l i s e d that 

the b a s i s of any s t r a t i g r a p h i e or p a l a e o e c o l o g i c a l study must be a 

good taxonomy and considérable a t t e n t i o n bas been g i v e n to t h i s part 

of the work. 

Six l o c a l i t i e s bave been chosen which show good s e c t i o n s of 

Cenomanian chalk and one borehole bas been obtained from the I.G.S. 

The l o c a l i t i e s cover a broad géographie area from Buckland Newton, 

(Dorset) i n the west to.Glyndebourne,(Sussex) i n the east, and from 

Culver C l i f f , ( l s l e of Wight) i n the south to Barrington, (Cambridgeshire) 

i n the north ( F i g , l : 2 ) . From thèse l o c a l i t i e s a t o t a l of 218 samples 

bave been examined f o r Ostracoda. In a i l 111 species bave been 

obtained, 38 of which bave p r e v i o u s l y been d e s c r i b e d , 47 of which are 

described as new and 26 of which are l e f t i n open nomenclature. Most 

of the p r e v i o u s l y recorded species are found i n the Lower Cenomanian 

w h i l s t many of the new forms make t h e i r f i r s t appearance. i n the 

Upper Cenomanian. Thèse d i s t i n c t i v e changes i n the ostracod fauna 

through the Cenomanian may be d i r e c t l y or i n d i r e c t l y r e l a t e d to the 

13 



F i g . 1 : 2 O u t c r o p o f 

M i d d l e and U p p e r 

C r e t a c e o u s d e p o s i t s 

i n S o u t h e r n E n g l a n d 

w i t h l o c a t i o n s o f 

s e c t i o n s u s e d i n 

t h i s w o r k . 



f a c i e s change from mari to chalk which presumably i s r e l a t e d to 

a deepening of the seas at t h i s time. S e v e r a l o f the species 

appear to he u s e f u l s t r a t i g r a p h i c a l l y and have heen used to produce 

an ostracod zonal scheme which can he a p p l i e d across Southern 

England. I t i s i n t e r e s t i n g to note however t h a t there are 

considerable d i f f e r e n c e s between the Cenomanian ostracod fauna from 

Southern England and the Cenomanian faunas from France - even from 

the P a r i s B a s i n . 

R e p o s i t o r y ; A l i the f i g u r e d m a t e r i a l i s deposited i n the 

B r i t i s h Museum (Naturai H i s t o r y ) , London 
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CHAPTER 2 

CENOMANIAN STRATIGRAPHY 

L i t h o s t r a t i g r a p h y 

In 1847 D'Orbigny decided that on p a l a e o n t o l o g i c a l grounds the 

Turonian Stage would he b e t t e r regarded as two separate stages. The 

lower one he c a l l e d the Cenomanian Stage. The type r e g i o n f o r the 

Cenomanian i s regarded as the Sarthe r e g i o n of France, but t h i s r e g i o n 

i s r a t h e r u n s a t i s f a c t o r y because of poor exposure and the f a c t that 

the Cenomanian bere i s represented by marginai f a c i e s . Nevertheless 

no s a t i s f a c t o r y a l t e r n a t i v e has been accepted and the Sarthe must he 

regarded as the type area. ' 

The Cenomanian P e r i o d marks the onset of ch a l k d e p o s i t i o n over 

l a r g e regions of Western Europe, but t h i s change to carbonate 

d e p o s i t i o n was a slow process and so most of the lower beds of t h i s 

Stage cannot properly be c a l l e d c h a l k s . In South-eastern England the 

base of the Cenomanian i s represented by the G l a u c o n i t i c Mari or 

Basement Bed. This u n i t i s u s u a l l y o n ly a few metres t h i c k and apart 

from c o n t a i n i n g abundant g l a u c o n i t e g r a i n s i t i s o f t e n r i c h i n 

phosphate nodules. In Cambridgeshire the basement bed i s r e f e r r e d to 

as the' Cambridge Greensand which i s younger than the G l a u c o n i t i c Mari 

to the South-east (Hart 1973à ) . The chalk Basement Bed i s g e n e r a l l y 

separated from the u n d e r l y i n g Upper Greensand or Gault Clay of the 

Upper A l b i a n by an omission surface (Kennedy and G a r r i s o n 1975), but 

i n some areas there appears to be a t r a n s i t i o n between the two stages • 

(Ca r t e r and Hart 1977). C a r t e r and Hart have been able to show that 

the Basement Bed i s a diachronous u n i t , even i n South-east England. 

In the Folkestone/Dover area the succession i s almost complete but when 

traced towards Eastbourne, or i n l a n d to Betchworth ( S u r r e y ) , the age of 
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t h i s bed becomes younger. At Fetcham M i l l ( S u r r e y ) , (Gray e t . a l . 1 9 6 5 ) , 

the f o r a m i n i f e r a l évidence suggests that the top part of the Upper 

Greensand may be of Ccnomariian âge ( C a r t e r and Hart 1977). This bas 

been p a r t l y confinued by new ammonite d i s c o v e r i e s i n the North Downs 

by Owen (1975). 

The chalk Basement Bed i s followed by up to 50m. of very 

marly chalks u s u a l l y represented as a liraestone/marl séquence 

(Kennedy and G a r r i s o n 1975) w i t h an average carbonate content of about 

50% or l e s s (Destombes and Shepard-Thorn 1971). These beds are always 

s t r o n g l y bioturbated (Kennedy 1967), (Fig3:4) and sponge beds may be 

présent (e.g. i n the I s l e of Wight s e c t i o n s ) . This u n i t i s termed the 

Chalk Mari and i t exténds up to the Totterhhoe Stone o r , where t h i s i s 

absent, up to the mid-Cenomanian non-sequence ( C a r t e r and Hart i n 

d i s c u s s i o n of Kennedy 1969, Hart and T a r l i n g 1974, C a r t e r and Hart 1977). 

The term Chalk Mari i s somewhat u n s a t i s f a c t o r y because there are areas 

(e.g. parts of Cambridgeshire) where beds of t h i s âge are much more 

chalky and contain very l i t t l e mari.. Over most of South-east England 

however i t remains a u s e f u l l i t h o s t r a t i g r a p h i c term. 

The Totternhoe Stone ( l o c a l l y termed the Burwell Rock i n 

Cambridgeshire or the C h i l t o n Stone i n the C h i l t e r n s ) i s a hard rock 

band which occurs from the C h i l t e r n s northwards i n t o Y o r k s h i r e . I t i s 

a winnowed c a l c a r e n i t i c rock-band (Kennedy and G a r r i s o n 1975) which 

contains small phosphate nodules and i s a s s o c i a t e d w i t h a r i c h fauna 

of Orbirhynchia m a n t e l l i a n a (Sowerby).(Jeans.1968). Indeed, where the 

Totternhoe Stone i s not présent, a band r i c h i n 0.mantelliana can s t i l l 

be found at the same l e v e l ( C a r t e r and Hart 1977). At the top of the 

0.mantelliana band a profound change occurs i n the microfauna. This 

bas been recorded i n the f o r a m i n i f e r a by Haft and C a r t e r (1975) and 

C a r t e r and Hart (1977) but s t r i k i n g changes a l s o occur i n the ostracod 
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P o p u l a t i o n at t h i s l e v e l . Also at t h i s l e v e l the chalk becomes much 

more carbonate r i e h (Destombes and Shepard-Thorn 1971, Engineering 

Geology L t d . , pers.comm.) and at many l o e a l i t i e s looks f o r the f i r s t 

time l i k e a t r u e chalk. Carter and Hart bave r e l a t e d these changes 

to a sudden deepening of the seas at t h i s time w i t h a preceding 

shallower phase during which O.mantelliana beeame e s t a b l i s h e d . This 

theory a l s o aecounts f o r widespread changes towards the margins of the 

b a s i n , i n South-west England at t h i s time. The l e v e l at which the 

mierofaunal change occurs i s c a l l e d by C a r t e r and Hart the 'mid-

Cenom.anian non-sequence' and i t appears to be the most s i g n i f i c a n t 

mierofaunal l e v e l i n the B r i t i s h Cenomanian. 

Above the mid-Cenomanian non-sequence i s a l i t h o l o g i e a l u n i t 

c a l l e d the Grey Chalk. This u n i t may be 20-30 metres t h i c k and i t 

e o n s i s t s of f a i r l y pure chalks v a r y i n g from s o f t to hard i n nature. 

This u n i t may be r h y t h r a i e a l l y bedded and i s always s t r o n g l y b i o t u r b a t e d 

but both f e a t u r e s are l e s s obvious than i n the Chalk Marl beeause of 

the more homogenous composition - the carbonate content i s u s u a l l y 

w e l l over 80% and reaches 90-95% (Destombes and Shepard-Thorn 1971). 

The top of the Grey Chalk i s marked by a strong erosión su r f a c e 

(Kennedy and G a r r i s o n 1975) above which are the Plenus Marls. These 

beds bave been deseribed i n d e t a i l by J e f f e r i e s (1962, 1963). They 

e o n s i s t of an a l t e r n a t i n g s e r i e s of limestones and marls, and, where 

complete, a t o t a l of 8 beds can be d i s t i n g u i s h e d . The maximum t h i c k n e s s 

reached by these beds i n Southern England i s 8.5 metres but t h e i r 

oeeurrence aeross South-eastern England i s a Constant f e a t u r e . Apart 

from the erosión surface at the base of the Plenus Marls there i s a 

f u r t h e r strong erosión surface at the base of Bed 4 ( J e f f e r i e s 1962,1963). 

I n South-west England the l i t h o l o g y of the Cenomanian i s very 

d i f f e r e n t due to the f a e t that t h i s was a marginal area. The j u n c t i o n 
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between what has been termed the South-West Province and the South-

East Province ( C a r t e r and Hart 1977) runs along the Mid-Dorset S v j s l l 

(Drummond 1970, Kennedy 1970), roughly from Swanage to Y e o v i l . 

South-west of t h i s l i n e the onset of chalk d e p o s i t i o n became 

p r o g r e s s i v e l y l a t e r i n a w e s t e r l y d i r e c t i o n . Thus at Buckland Newton 

(Dorset) there i s 34 m. of Middle and Upper Cenomanian chalk w h i l s t 

at Membury chalk d e p o s i t i o n d i d not begin u n t i l Bed 1 of the Plenus 

Marls (Hart 1975). C a r t e r and Hart (1977) have documented the ages 

of the chalk 'Basement Bed' i n the v a r i o u s exposures i n t h i s area 

and i t has a l s o been shown that some of the Chert Beds (Upper 

Greensand) i n t h i s r e g i o n may be. of Cenomanian age (Hart 1973b, 

Ca r t e r and Hart 1977, Hamblin and Wood 1976). South-west of a 

l i n e from Membury to Weymouth the Cenomanian i s represented by the 

Cenomanian limestones and sands (Smith 1957, 1961). 

Unfortunately the Chert Beds and Cenomanian limestones of the 

south-west are too hard to y i e l d any ostracods w h i l s t the Cenomanian 

sands are d e c a l c i f i e d to a c o n s i d e r a b l e depth. This means that i n 

south-west England an ostracod fauna can only be obtained from the 

Upper Cenomanian chalks i n the r e g i o n of the mid-Dorset s w e l l and 

the l o c a l i t y used i s at Buckland Newton. 

The area of the present study i s a l s o d e f i n e d to the north 

by the "North-Norfolk S w e l l " ( C a r t e r and Hart 1977). In t h i s r e g i o n 

the Cenomanian again forms a condensed sequence w i t h a t o t a l t h i c k n e s s 

of about 15 m. at Hunstanton. The l i t h o l o g y here i s a very hard 

limestone from which i t i s i m p o s s i b l e to remove any ostracods. 

B i o s t r a t i g r a p h y 

T r a d i t i o n a l l y the Cenomanian has been d i v i d e d i n t o two zones 

- the zone of Schloenbachia v a r i a n s ( J . Sowerby) and above t h i s the 

zone of Holaster subglobosus Leske. This i s the z o n a t i o n set up by 

Jukes-Browne and H i l l (1903). In t h i s work they took the base of the 
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stage as being at the base of the G l a u c o n i t i c Mari and the top of the 

stage to he the base of the Melbourn Rock, thus i n c l u d i n g the Plenus 

M a r l s i n the zone of H. subglobosus. More recent work on Cenomanian 

m a c r o f c s s i l s bas shown Jukés-Browne and H i l l ' s zones to he inadequate 

and Kennedy (1969) erected a new z o n a t i o n based on ammonite zones and 

assemblage zones ( F i g . 2:1 ). By use of t h i s zonation Kennedy 

(1969, 1970) was able to c o r r e l a t e Lower Chalk s e c t i o n s across 

southern England. The assemblage zones used by Kennedy bave now 

been r a i s e d to f u l l zonal status by Casey et a l . (see Kennedy and 

G a r r i s o n 1975, f i g . 3 ) . 

The base of the Cenomanian i n the type area of Sarthe i n 

Western F r a n e e i s drawn at the base of the " a r g i l l e glauconieuse 

à m i n e r a i de f e r " . Unfortunately these beds are d e c a l e i f i e d and 

so m i e r o f a u n a l corrélation i s not p o s s i b l e . However, Hancock (1959) 

bas suggested that these beds form the base of thè.Mantelliceras 

m a n t e l l i zone - the zone used by Kennedy (1969) to mark the base of 

the Cenomanian i n southern England. In Southern England, Hart and 

Ca r t e r (1975) and Carter and Hart (1977) bave shown that the base 

of the M. m a n t e l l i zone i s c o i n c i d e n t w i t h the f i r s t appearance of 

the p l a n k t o c i c Foraminifera R o t a l i p o r a e v o l u t a S i g a l and 

Praeglobotruncana d e l r i o e n s i s (Plummer). 

W h i l s t Jukes-Browne and H i l l took the base of the Turonian 

at the base of the Melbourn Rock Spath (1926), Wright (1951) and 

J e f f e r i e s (1962, 1963) a l i regarded the Plenus Marls as being of 

lowest Turonian age. In the type area of Touraine, France, Sornay 

(1957) d e f i n e d the base" of the stage as ,the base of the Irioeeramus 

l a b i a t u s zone w h i l s t L e c o i n t r e (1959) d e f i n e d the type s e c t i o n of the 

Turonian to in c l u d e beds below those i n which 1 . l a b i a t u s s . S . makes 

i t s f i r s t appearance. F o l l o w i n g Sornay's work, J u i g n e t , Kennedy ànd 
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Wright (1973) placed the beds pre c e d i n g those V 7 i t h 1. l a b i a t u s i n t o 

the Cenomanian as a zone c a l l e d 'Uorizon A' which l i e s above the zone 

of Metoicoceras gourdoni (Grossouvre). 'Horizon A' was l a t e r 

i n c l u d e d i n the zone of Sciponoceras g r a c i l e by Hancock (1975). 

C a r t e r and Hart however, bave f o l l c w e d L e c o i n t r e ' s d e f i n i t i o n of the 

type s e c t i o n and shown t h a t , so d e f i n e d , the p l a n k t o n i c f o r a r a i n i f e r a l 

genus R o t a l i p o r a Brotzen i s r e s t r i c t e d to the Cenomanian. This agrees 

w i t h the work of Marks (1967) and Hart (1976).- C o r r e l a t e d back to 

B r i t a i n t h i s i n d i c a t e s a Cenomanian/Turonian boundary at the base of 

Bed 4 i n the Plenus Marls (Carter and Hart 1977). This l e v e l i s 

c h a r a c t e r i s e d by sev e r a l other impprtant m i c r o f a u n a l changes, not 

l e a s t i n the Ostracoda, and i t i s used bere as the Cenomanian/ 

Turonian boundary. 

In summary, the f o l l o w i n g s t r a t i g r a p h y i s used i n t h i s work:-

(1) The base of the Cenomanian i s taken as the base of the 

m a c r o f o s s i l zone of M a n t e l l i c e r a s m a n t e l l i . This 

c o i n c i d e s w i t h the base of the benthonic f o r a m i n i f e r a l 

Zone 7 of Carter and Hart (1977) and the f i r s t 

appearance of the p l a n k t o n i c F o r a m i n i f e r a R o t a l i p o r a 

e v o l u t a and Praeglobotruncana d e l r i o e n s i s . Over most 

of south-east England t h i s boundary c o i n c i d e s w i t h the 

Gault Clay (or Upper Greensand)/Glauconitic Mari j u n c t i o n . 

(2) The lower Cenomanian c o n t a i n s the m a c r o f o s s i l zones of 

H y p o t u r r i l i t e s , c a r c i t a n e n s i s , M a n t e l l i c e r a s s a x b i i and 

M a n t e l l i c e r a s d i x o n i and the benthonic f o r a m i n i f e r a l Zones 

7, 8, 9 and 10 of C a r t e r and Hart (1977). The Middle 

Cenomanian contains the m a c r o f o s s i l Zones of T u r r i l i t e s 

c o s t a t u s , T u r r i l i t e s acutus and Acanthoceras jukesbrownei, 

and the benthonic f o r a m i n i f e r a l Zones I l i , l l i i and 12 of 
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Carter and Hart (1977). Betv7een the zones of T. cos t a t u s 

and T. acutus. (= i l i / l l i i benthonic f o r a m i n i f e r a l boundary), 

i s the mid-Cenomanian non-sequence. This l e v e l c o i n c i d e s 

w i t h the base of the R o t a l i p o r a cushmani (Morrow), 

Praeglobotruncana stephani ( G a n d o l f i ) p l a n k t o n i c 

f o r a m i n i f e r a l Zone, The Upper Cenomanian contäins the 

macrofaunal Zones of Cálycocéras navicüláre and 

Metoicoceras geslinianum and the .benthonic f o r a m i n i f e r a l 

Zones 13, 14i and 1 4 i i a . 

(3) The base of the Turonian i s taken f o r micropalaeonfcological 

convenience as the base of the m a c r o f o s s i l zone of 

Metoicoceras gourdoni, This c o i n c i d e s with the base of 

the benthonic f o r a m i n i f e r a l zone 1 4 i i b , of C a r t e r and 

Hart (1977) ánd the appearance of the p l a n k t o n i c 

Foraminifera Praeglobotruncana hagni Scheibneroya i n 

large numbers. This boundary c o i n c i d e s w i t h the 

j u n c t i o n between beds 3 and 4 i n the Plenüs M a r l s , 
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CHAPTER 3 

SECTION DESCRIPTIONS 

Sections have been chosen to give a d i s t r i b u t i o n aciross 

Southern England, so that s t r a t i g r a p h i c a l l y u s e f u l species can be 

tested over as wide an area as p o s s i b l e . An attempt has a l s o been 

made to choose s e c t i o n s which are w e l l d e s c r i b e d , so that 

comparisons can be made between macro- and mic r o - f a u n a l s t u d i e s . 

A l l the quarry s e c t i o n s bave been de s c r i b e d by Jukes-Browne and H i l l 

(1903) and Kennedy (1969, 1970). Samples have been taken at 2m. 
t 

i n t e r v a l s except from P i t s t o n e where a 1 m. i n t e r v a l was used. 

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

This quarry i s s i t u a t e d about 2 km. east of the road j u n c t i o n 

at Buckland Newton, Dorset. I t was mentioned by Jukes-Browne and 

H i l l (1903, p.114), and has been described i n d e t a i l by Kennedy 

(1970) and C a r t e r and Hart (1977). 

The s e c t i o n , as described by Kennedy (1970), showed a chalk 

Bäsement Bed c o n t a i n i n g phosphatised cobbles of hard g l a u c o n i t i c 

sandstone r e s t i n g on an uneven surface of Upper Greensand. Above 

the Basement Bed i s about 34 m. of Middle and Upper Cenomanian 

chalk w i t h 2.3 m. of Plenus Marls capped by Melbourn Rock at the 

top. Kennedy (1970) and Carter and Hart (1977) bave shown that 

the basement bed contains a Middle Cenomanian fauna together w i t h 

Lower Cenomanian elements. Above the basement bed the chalk i s o f . 

Upper Cenomanian age (Zones 13 and 14 of Ca r t e r and H a r t ) . 

Unfortunately the quarry i s now disused and the basement bed i s no 

longer a c c e s s i b l e . The lowest part of the s e c t i o n shows about 8 m. 

of f a i r l y s o f t white chalk w i t h a d i s t i n c t sponge bed about 2.5 m. 
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above the base. The r e s t of the s e c t i o n i s reached from the t r a c k and 

shows about 15 m. of more gr e e n i s h , s l i g h t l y harder, c h a l k , w i t h 

10.5 m. of s o f t marly chalk above. The Plenus Marls c o n s i s t of 

2.3-m. of s o f t greenish-grey m a r i , which i s m o t t l e d and i n t e n s e l y 

burrowed. At the top of the Plenus Marls there i s a sharp j u n c t i o u 

w i t h the hard, nodular, Melbourn Rock. 

S h i l l i n g s t o n e (ST 824098),(Fig.3:lb). • 

This quarry, known as ' S h i l l i n g s t o n e Limeworks' i s s i t u a t e d 

8 km. north-west of Blandford Forum, Dorset. The s e c t i o n d e t a i l s 

bave been given by C a r t e r and Hart (1977, f i g . 2 2 ) . Only the very 

top of the Grey Chalk and the Plenus Marls bave been sampled. As 

usuai the Plenus Marls c o n s i s t of a s e r i e s of a l t e r n a t i n g raarls and 

limestones. There are strong erosión surfaces at the base of 

Beds 1 and 4 and Beds 1 and 2 are t h i c k e r than the other Beds. 

Culver C l i f f (SZ 630855), (Fig.3:2a). 

Culver C l i f f i s s i t u a t e d at the e a s t e r n end of the I s l e pf 

Wight and d i s p l a y s an extensive c o a s t a l exposure of Cenomanian chalk. 

The succession bere dips at about 40° to the n o r t h . The s e c t i o n has 

been described by Jukes-Browne and H i l l (1903) and by Kennedy (1969). 

T h e " G l a u c o n i t i c M a r i " at the base of the Lower Chalk r e s t s 

on Upper Greensand, but the j u n c t i o n i s complicated by the mari being 

piped down i n t o the Greensand. The " G l a u c o n i t i c M a r i " i s a hard, 

sandy, mari w i t h l e n t i c u l a r concretions and s c a t t e r e d phosphate 

nodules. Above t h i s there i s about 24 m. of Chalk Mari which 

c o n s i s t s of a l t e r n a t i n g limestone/marl u n i t s ( F i g . 3:3). The 

marls ars g e n e r a l l y t h i c k e r than the limeistones and i n the lower part 

the limestones are r i c h i n sponges. Phosphates are common i n the 

lower part and higher up there are one or two d i s t i n c t i v e limestone 
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Fig.3:3 The Lower Chalk at Culver C l i f f , I s l e of Wight, showing 
the d i s t i n c t i o n between the Chalk M a r l and the Grey Chalk above. 

Fig.3:4 The Middle Cenomanian Chalk a t B a r r i n g t o n , Cambridgeshire. 
Note the p a l e r c olour of the top l e v e l above the Burwell Rock. 
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bands wbich are r i e h i n phosphates. At t h i s l o c a l i t y the change 

i n l i t h o l o g y from marls to more chalky beds i s not c o i n c i d e n t w i t h 

the top of the 0. m a n t e l l i a n a band but oceurs some 2.5 m. above. 

Above t h i s change i n l i t h o l o g y the Grey Chalk i s about 38 m. t h i c k . 

As we pass upwards the mari bands become l e s s prominent w h i l s t the 

limestones become t h i c k and massive, The Plenus Marls are 

represented by almost 2 m. of s o f t grey n a r i . 

P i t s t o n e (SP 935148), (Fig.3:2b). 

P i t s t o n e l i e s 4 km. no r t h - north-east of T r i n g , ( H e r t s . ) 

The s e r i e s of q u a r r i e s are worked by Tunnel Cement Co. Lt<J. and 

cover an area of about 1 square k i l o m e t r e , The s e c t i o n was 

mentioned by Jukes-Browne and H i l l (1903) and by B l e z a r d (1972) 

w h i l s t J e f f e r i e s (1962, 1963) described the Plenus Marls s e c t i o n 

d i s p l a y e d i n the quarry. 

Samples from t h i s quarry were supplied by Engineering Geology 

L t d . , and comprise both borehole and quarry face m a t e r i a l whieh make 

up a composite s e c t i o n . The base of one of the boreholes 

terminated i n the " G l a u c o n i t i c M a r l " and so the j u n c t i o n w i t h the 

un d e r l y i n g beds was not seen. Above the G l a u c o n i t i c Marl there i s 

about 50 m. of Chalk M a r l . This i s very marly i n nature but there 

are some harder bands of sponges and limestone. 35 m. above the 

G l a u c o n i t i c Marl i s a hard rock band w i t h some s m a l l phosphate 

nodules known as the Mar-1 Rock. In the f i e l d t h i s band cont a i n s 

many phosphatised ammonites. At the top of the Chalk Marl i s the 

0. man t e l l i a n a band which i n t h i s area i s a s s o c i a t e d w i t h a hard, 

phosphate r i e h rock band known as the Totternhoe Stone. Above the 

Totternhoe Stone there i s about 22 m. of Grey Chalk, t h i s i s w h i t i s h 

i n c o l o u r and beeomes more pure towards the top. The top of the 

s e c t i o n shows a good exposure of Plenus Marls about 1.2m. t h i c k ; 
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t h i s xs o v e r l a i n by the hard white rubbly c h a l k of the Melbourn 

Rock, which, at t h i s l o c a l i t y , i s r i c h i n Inoceramids. 

B a r r i n g t o n (TL 398509),(Fig.3:5a). 

B a r r i n g t o n l i e s 10 km. south-west of Cambridge and the 

quarry, which i s operated by the Rugby Cément Company, i s 1 km. n o r t h 

of the v i l l a g e . The s e c t i o n détails were g i v e n by Forbes (1960), and 

Burnaby (1961) described the f o r a m i n i f e r a from the quarry. Samples 

from the lower part of the s e c t i o n were a l s o used by Hart (1973). 

The base of the p i t exposes Gault Clay and aboye t h i s there i s 

about 50 cms. of Cambridge Greensand which i s very r i c h i n phosphate 

nodules. Above t h i s a p i t excavated i h the quarry f l o o r exposes 16 m. 

of v e r y s o f t marly chalk, samples from which bavé been provided by 

M.B. Hart. The succeeding Middle Cenomanian chalk i s somewhat barder 

and i s much more carbonate r i c h . About 29 m. above the base of the 

s e c t i o n i s the Burwell Rock. This u n i t i s about 3 m. t h i c k i n t h i s 

s e c t i o n and i s a hard g r i t t y rock band, r i c h i n phosphate nodules. 

Above the Burwell Rock there i s a f u r t h e r 6 m. of Mi d d l e Cenomanian 

c h a l k , t h i s i s exposed along the ledges at the N.W. end of the quarry. 

F i g . 3:4.. 

Blue B e l l H i l l (TQ 737618), (Fig.3:5b). 

Blue B e l l H i l l i s s i t u a t e d 4 km. south of Chatham, Kent. The 

exposures bere c o n s i s t of f i v e l a r g e p i t s which eut i n t o the "southern 

scarp of the North Downs. The s e c t i o n bas been w e l l d e s c r i b e d by 

Kennedy (1969) and was i n c l u d e d i n the G e o l o g i s t s A s s o c i a t i o n guide 

to the London région (south of the Thames) by Hancock (1967), 

R e f e r r i n g to Kennedy^s n o t a t i o n of bays i n the quarry 

(Fig.3:6) Cenomanian chalk can be seen i n bays 1 - 6. The southern 

p i t ( p i t 5) i s very much overgrown and the extent of the s e c t i o n 

d e s c r i b e d by Kennedy i s now reduced. The s e c t i o n i n t h i s p i t i s 

very d i f f i c u l t to i n t e r p r e t s i n c e bedding planes are not r e l i a b l e . 
3 Ó 
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Fig.3:6. Layout of chalk p i t s i n B l u e - B e l l H i l l quarry, 
Kent, ( a f t e r Kennedy 1969). 

Many bedding planes are i n f a c t low angle f a u l t s which coalesce. 

when tr a c e d . I n view of t h i s only 3 samples were taken from t h i s 

p i t . The chalk i n p i t 5 i s of Lower Cenomanian age and i s pale 

and marly i n n a t u r e . The 0. m a n t e l l i a n a band can be found at the 

base of the b l u f f which separates bays 1 and 3 i n the middle p i t . 

This band c o n s i s t s of f a i r l y hard marly chalk i n r a t h e r t h i c k 

U n i t s , and i t c o n t a i n s abundant 0. m a n t e l l i a n a p a r t i c u l a r l y near 

the top. About 4 m. above the 0. m a n t e l l i a n a band i s a band r i e h 

i n phosphate nodules. Above t h i s the chalk beeomes r a t h e r 

homogenous although the carbonate content i n c r e a s e s towards the 

top. These levéis can be most e a s i l y reached i n bay 1, but even 

bere the s e e t i o n i s r a t h e r fragmentary. In the north-east corner 

of bay 1 the Plenus Marls can be seen but they are d i f f i e u l t to reach 

and only Eed 1 was sampled. 4m of Lower Cenomanian chalk was 

c o l l e c t e d from p i t 5, and 34m of Middle and Upper Cenomanian chalk 

were c p l l e c t e d from p i t 1. 
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Glyndebourne (TQ 442114),(Fig.3;7a). 

This i s a borebole sectiön, samples from which were s u p p l i e d 

by the I n s t i t u t e of G e o l o g i c a l Sciences, Tbe borebole was sunk 

i n November 1973, i n a p o s i t i o n 1270 yards S.S.W, of Ringmeir Cburcb, 

Sussex. The f i n a l depth of the hole was 170.91 m. which i n c l u d e s 

9.55 m. of h i l l wash, 38.81 m. of Lower Cenomanian chalk, 104.24 m. 

of Gault Clay and 8.31 m. of Lower Greensand. Samples represent 

Sediment taken from a h a l f metre spread and every f o u r t h sample was 

used to g i v e a coverage equivalent to the 2 m. i n t e r v a l used i n the 

other s e c t i o n s . 

The base of the Cenomanian i s marked by 1.26 m. of 

" G l a u c o n i t i c M a r l " which contains S h e l l fragments and phosphate 

nodules. U n f o r t u n a t e l y most of the samples from t h i s b a s a l u n i t 

were r e t a i n e d by the I.G.S. Above the G l a u c o n i t i c Marl the Lower 

Cenomanian c o n s i s t s of a l t e r n a t i n g marls and sponge-beds v/ith some 

hard-grounds i n the lower part w i t h a l t e r n a t i n g marls and chalks 

i n the upper p a r t . 

Southerham (TQ 431091), ( F i g . 3: 7b) . 

This quarry i s s i t u a t e d j u s t n o r t h of the A.27 road, 1 km. 

south-east of Lewes, Sussex. I t i s owned by the Rugby Cement 

Company and i s o f t e n r e f e r r e d to as the "Southerham Grey p i t " . 

The s e c t i o r i has been described by B a r r o i s (1876), Jukes-Broxme 

and H i l l (1903), White (1926) and Kennedy (1969). 

Since 1969, vrhen Kennedy d e s c r i b e d the s e c t i o n , f u r t h e r 

excavations have revealed the 0. m a n t e l l i a n a band w i t h 8 m. 

of Middle and Lower Cenomanian ch a l k beneach. This part of the 

s e c t i o n c o n s i s t s of t h i c k marls separated by t h i n . limestone bands. 

The t h i c k e s t marl i s conspicuous because of i t s 'blue' colour and 

blocky nature. B i o t u r b a t i o n shows up p a r t i c u l a r l y w e l l i n t h i s 

3 3 



c 
Q> 
E 

• i l 
Vi a. 

2 3 
Q- c ° 1 
Ol - a 

<u 

E n. 
Z 

a 
1/1 

<u 

E n. 
Z 

• GB 10 97 

• GB12 329 

• GB H 205 

• GB 16 173 

• GB 18 216 

• GB 20 282 

• GB 22 341 

• GB 24 283 

• GB 26 335 

• GB 28 316 

• GB 30 320 

• GB 32 358 

• GB 34 26B 

• GB 36 268 

• GB 38 279 

• GB 40 385 

• GB 42 303 

• GB 44 209 

• GB 46 253 

• C B 4 7 293 

• GB 49 291 

• GB 51 179 

«2 (u 

"3: 
E o 

• S 1 

• S2 

• S 3 

1 5 4 

• S5 

• 5 6 

I S 7 

• 58 

• S9 

• S10 

• SII 

IS12 

IS13 

• S14 

IS15 

• 516 

1517 

• S l 8 

« 5 1 9 

IS20 

• 521 

I S22 

15 23 

01 ai 

5-'S 

572 

280 

346 

a. Glyndebourne b. Sout-herham 

F i g . 3 : 7 . L i t h o l o g y and s a m p l e d e t a i l s o f G l y n d e b o u r n e , 

S u s s e x and S o u t h e r h a m , S u s s e x . 



Fig.3:8 Middle and Upper Cenomanian Chalk, Southerham, Sussex. 
The Plenus M a r l s l i e s e v e r a l metres below the top of the main face.'; 

.„-^ _ ^ ., . . . . , „„ . . , . _ 

Fig.3:9 Intense b i o t u r b a t i o n i n a t h i c k ' b l u i s h ' marl band i n the 
• Chalk M a r l , Middle Cenomanian, Southerham, Sussex. 
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'blue band' (Fig.3:9)but i t i s present throughout the whole 

s e c t i o n . F o s s i l s are very common i n t h i s lower u n i t , p a r t i c u l a r l y 

near the top where 0. man t e l l i a n a i s p a r t i c u l a r l y abundant. The 

main faces of the quarry are cut i n t o the Middle and Upper 

Cenomanian c h a l k . This c o n s i s t s of massive, f a i r l y hard chalk w i t h 

t h i n marl bands. M a c r o f i s s i l s are not common, but a number are 

l i s t e d by Kennedy (1969). White (1926) suggested t h a t the Plenus 

Marls were exposed i n the north-west face of the quarry but Kennedy cou 

not c o n f i r m t h i s on macrofaunal evidence. M i c r o f a u n a l studies however 

re v e a l that the highest 2 m. of a c c e s s i b l e chalk are of A. plenus age. 

These beds can be reached at the top of the t r a c k i n the nort h - e a s t e r n 

Corner of the quarry. 
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CHAPTER 4 

TECHNIQUES 

Sampling 

Samples from P i t s t o n e were taken at 1 metre i n t e r v a l s w h i l s t 

other s e c t i o n s were c o l l e c t e d on a 2m. i n t e r v a l . T his was thought 

to give an e q u a l l y good coverage w h i l s t a l l o w i n g more time to study 

other s e c t i o n s . I n d i v i d u a l samples weighing about 1 kg. were taken 

from the s m a l l e s t v e r t i c a l range p o s s i b l e to keep down the time 

range of the sample. Organic mixing however probably occurred to a 

considerable depth i n the s o f t chalk sediment. The s i z e of the 

sample was g e n e r a l l y s u f f i c i e n t to allow a l i t h o l o g i c a l reserve to 

be kept. Since ostracods can be removed e a s i l y from s o f t sediment, 

but w i t h great d i f f i c u l t y from hard bands, the 2m. i n t e r v a l between 

samples was sometimes a l t e r e d to a l l o w c o l l e c t i o n of s o f t e r beds. 

In the Plenus Marls samples were c o l l e c t e d from each of the 

beds recorded by J e f f e r i e s (1962, 1963) and care was taken to 

exclude m a t e r i a l from adjacent beds. This i s p a r t i c u l a r l y important 

when some of the beds are only a few centimetres t h i c k . 

Processing 

The method of processing was very important to t h i s study as 

any harsh treatment of the samples r e s u l t e d i n the breakup of many 

of the ostracods. There i s considerable v a r i a t i o n i n the amount of 

processing which each group of ostracods can w i t h s t a n d . The 

Polycopidae, f o r example, are very weak, w h i l s t the C y t h e r e l l i d a e 

are strong and are present i n n e a r l y every sample. The aim was 
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t h e r e f o r e to begin w i t h the l e a s t d e s t r u c t i v e method of pr o c e s s i n g 

and i f t h i s was un s u c c e s s f u l te t r y p r o g r e s s i v e l y harsher treatments 

u n t i l the sample broke down. 

By f a r the l e a s t d e s t r u c t i v e method i s that u s i n g white s p i r i t 

and t h i s method was always t r i e d f i r s t . The sample was broken i n t o 

pieces about 2 - 3 cms. across and these were then d r i e d . VThilst 

s t i l i warm white s p i r i t was poured on to cover the sample and t h i s 

was allowed to soak i n f o r about 1 hour. The excess s p i r i t was then 

poured o f f and cold water was added. Samples with a s u b s t a n t i a l 

p r o p o r t i o n of d a y mi n e r a l s are e a s i l y disaggregated by t h i s method 

and so i t can he used f o r n e a r l y a l i the Lower Cenomanian samples, 

as w e l l as some Upper Cenomanian m a t e r i a l . Samples from harder 

bands i n the Lower Cenomanian, the Totternhoe Stone, and some of 

the Upper Cenomanian chalks are not a f f e c t e d by the white s p i r i t 

method and so other methods must he t r i e d . 

B o i l i n g pieces of the sediment i n hydrogen peroxide was t r i e d 

f o r some of the samples but t h i s method was not very sucéessful. I t 

was g e n e r a l l y found that i f the sample could not be broken down by 

two or three attempts at the white s p i r i t method then i t was best to 

crush the sample under water. For some of the s o f t e r samples g e n t l e 

cr u s h i n g produced r e s u l t s which were almost as good as those 

achieved by the white s p i r i t method. Some samples however r e q u i r e d 

stronger crushing and the o s t r a c o d fauna of these was consequently 

reduced. 

The disaggregated sediment was washed through a 75 micron 

s i e v e , d r i e d and s t o r e d . 

P i c k i n g 

The residue of each sample was dry sieved i n t o the f o l l o w i n g 
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f r a c t i o n s t g r e a t e r than 1.7 cun., 1. 7inin.-500>J, 500^ - 250/J, 250p- 212/j, 

212/^ - 180>i, 180>l - 125/1 and 125/i - 75/i .. The 1.7iiiin. s i e v e being 

used merely to remove any large unproceesed lumps. The sample was 

d i v i d e d i n t o f r a c t i o n s so that s m a l l c r specimens would not be 

overlooked by being hidden beneath l a r g e r g r a i n s . The res i d u e s on 

the 500/J, 250/1, 212/J and 180/1 s i e v e s were completely picked f o r 

a d u l t o s t r a c o d s , the specimens being removed and stored on one s l i d e 

per sample. The 125/i sieve always r e t a i n e d a l a r g e residue which 

being f i n e grained required a long time to p i c k f u l l y . T his 

f r a c t i o n was ther e f o r e picked u n t i l a r e p r e s e n t a t i v e fauna had been 

removed and the proportion of picked to unpicked residue was 

c a l c u l a t e d by weighing. Normally about 10 - 20% of t h i s f r a c t i o n 

was picked to y i e l d about 40 - 50 specimens. The 125/1 - 75/1 

f r a c t i o n d i d not contain any a d u l t specimens. 

J u v e n i l e valves belonging to many öf the species can be 

found at l e a s t i n the s o f t e r samples but there are se v e r a l e x c e p t i o n s , 

e.g. many of the Cytherurinae. In these species the j u v e n i l e s are 

presumably too weakly c a l c i f i e d to be preserved. In samples where 

j u v e n i l e s were p a r t i c u l a r l y w e l l preserved these have been picked 

and r e t a i n e d w i t h the a d u l t s . In cases V7here s i z e graphs have been 

drawn f o r the various moult stages of a species a l l the specimems 

have been taken from one sample. This ensures that the e f f e c t s of 

V a r i a t i o n i n s i z e with time are reduced to a minimum. 

Specimen P r e p a r a t i o n 

The processing methods r a r e l y removed a l l the sedimemt from the 

specimens and so f u r t h e r p r e p a r a t i o n was u s u a l l y necessary. The f i n e 

g r a i n e d sediment was oft e n very d i f f i c u l t to remove, p a r t i c u l a r l y 

s i n c e i t i n f i l l s not only the i n t e r i o r of the v a l v e s but a l s o the 
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fossae i n the r e t i c u l a t i o n and the neg a t i v e p a r t s of the hinges. 

The e a s i e s t method of cleani n g i n d i v i d u a l specimens was to hold 

them i n a drop of water on a brush and to prod the sediment w i t h 

a sharpened f i n e , tungsten needle. For more d i f f i c u l t specimens i t 

was sometimes necessary to embed them i n 'gum tragacanth' and then 

to wet them and prod w i t h the needle. F i n a l washing was done i n a 

15% s o l u t i o n of a l a b o r a t o r y detergent such as 'Extran 100' f o l l o w e d 

by washing i n c l e a n water. 

Specimens f o r photographing under the S.E.M. were placed On 

stubs u s i n g 'Kodaflat' g l u e , and coated w i t h about 100 Â of gold. 

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

SYSTEMATIC DESCRIPTIONS 

The C l a s s i f i c a t i o n used here i s based on t h a t d e s c r i b e d i n the 

T r e a t i s e of I n v e r t e b r a t e Palaeontology, Part Q Arthropode 3 (eds. Moore 

and P i t r a t 1961). Since 1961 there bave been nxiraeroiis attempts to 

r e v i s e the system of Qstracod C l a s s i f i c a t i o n e.g. Van Morkhoven (1962), 

Hartmann (1964), Hartmann and P u r i (1974), Liebau (1975) and Grunde1 

(1969, 1973, 1974a, 1974c, 1974e, 1976, 1976b). A l l of these Systems 

of C l a s s i f i c a t i o n disagree w i t h each other to a g r e a t e r or l e s s e r 

extent and none bave been g e n e r a l l y accepted. The system adopted i n 

the T r e a t i s e i s t h e r e f o r e s t i l l w i dely used and i t i s adopted here. 

Order PODOCOPIDA M u l l e r , 1894 

Suborder PLATYCOPINA Sars, 1866 

Family CYTHERELLIDAE Sars, 1866 

Genus CYTHERELLA Jones, 1849 

Type species: C y t h e r i n a ovata Roemer 1840 

C y t h e r e l l a ex. gr. C. ovata (Roemer 1840) 

( P l a t e l , f i g s . l - 5 ; t e x t - : f i g s : 5 : l , 5 : 2 , 5 : 7 ) 

1840 Cytherina ovata Roemer : 104, p l . l 6 , f i g . 2 1 

1845 Cytherina ovata Roemer ; Reuss : 16, p l . 5 , f i g . 3 5 

1849 Cythere ( C y t h e r e l l a ) ovata (Roemer) Jones : 28, p l . 7 , figs.24b-g. 

1851 Cytherina ovata Roemer; Reuss : 48, p l . l 7 , f i g s . 2fa>d. 

1854 C y t h e r e l l a ovata (Roemer); Bosquet : 45, p l . 8 , f i g s . l a - f . 

(•* C.reniformis Bosquet) 

1874 C y t h e r e l l a ovata (Roemer); Reuss i n G e i n i t z : 151, p l . 2 8 , f i g s . 4 , 5 
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1880 C y t h e r e l l a ovata (Roemer); Marsson : 28 

1890 C y t h e r e l l a ovata (Roemer); Jones and Hinde : 44, p l . 3 , f i g s . 4 8 

51-54 : non f i g . 5 0 (= C.truncata Bosquet). 

1890 C y t h e r e l l a obovata Jones and Hinde : 46, p l . 3 , figs.46,47. 

1893 C y t h e r e l l a ovata (Roemer); Chapman : 343 

1899 C y t h e r e l l a ovata (Roemer); Egger : 186, p l . 2 7 , f i g . 5 4 - 56. 

1910 C y t h e r e l l a (Cytherina) ovata (Roemer); Egger : 93, p l . 6 , 

f i g s . 5,6. 

1910 C y t h e r e l l a obovata Jones and Hinde; Egger : 92, p l - 6 . 

- f i g s . 7,8. 

non 1932 C y t h e r e l l a ovata (Roemer); . Alexander : 303, pi.28, f i g s . 1 , 2 . 

(= C.navarroensis Alexander). 

non 1933 C y t h e r e l l a ovata (Roemer); Upson : 15, 16, p i . 2 , f i g s . 9 a , b . 

1940 C y t h e r e l l a ovata (Roemer); Bonnema : 93, p l . l , f i g s . 1 - 1 6 . 

7 1948 C y t h e r e l l a ovata (Roemer); Schmidt : 405, p i . 6 1 , f i g . 3 . 

1952 C y t h e r e l l a ovata (Roemer); Dupper : 106, p i . 5 , f i g . 3 . 

1956 C y t h e r e l l a ovata (Roemer); Deroo : 1508, p l . l , f i g s . 4-6. 

1956 C y t h e r e l l a c f . comanchensis Alexander; Grekoff and Deroo : 

217, p i . 3 6 , f i g s . 1,2. 

1958 C y t h e r e l l a ovata (Roemer); Howe and Laurencich : 25l 

1958 C y t h e r e l l a ovata 

1960 C y t h e r e l l a ovata 

1964 C y t h e r e l l a ovata 

1966 C y t h e r e l l a ovata 

1966 C y t h e r e l l a ovata 

1969 C y t h e r e l l a ovata 

197 Ib C y t h e r e l l a ovata 

p i . 44, f i g s . 6-8, t e x t - f i g . l 8 

non 1971 C y t h e r e l l a c f . ovata (Roemer); Keen and S i d d i q u i : 62, p l . l , 

f i g s . 1,9. 
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1976 C y t h e r e l l a "ovata" (Roemer)' Bremen : 82, p l . l , f i g s . l a , b . 

(? f i g . l d , non f i g . l c : ? p i . 2 , f i g . l e ) . 

Diagnosis: An ovate species of C y t h e r e l l a , about Ih times 

longer than high. V e n t r a l margin s t r a i g h t to s l i g h t l y convex, 

a n t e r i o r and p o s t e r i o r margins broadly rounded. Dor s a l margin 

convex. Greatest height i n the middle, g r e a t e s t breadth at 

3/5 le n g t h . 

M a t e r i a l ; Several hundred valves and carapaces, some of which 

are mounted as OS 9324 to OS 9350 

Measurements (mm) Length Height Width 

Female, l e f t v alve OS 9324 0.800 0.472 0.200 

Female, r i g h t v a l v e . OS 9325 0.852 0.593 0.200 

Male, r i g h t v a l v e . OS 9326 0.835 0.516 0.187 
Des c r i p t ion: A h e a v i l y c a l c i f i e d species of C y t h e r e l l a w i t h 

an ovate o u t l i n e . A n t e r i o r margin broadly rounded, the p o s t e r i o r 

raargin i s a l i t t l e more narrowly rounded. The v e n t r a l margin v a r i e s 

from s t r a i g h t to weakly convex i n females and from s t r a i g h t to 

weakly concave i n males. I n the r i g h t v a l v e the d o r s a l margin i s 

convex but v a r i e s from being broadly rounded to almost pointed i n 

some specimens (Fig.5:2) In females the convexity of the d o r s a l 

margin of the r i g h t v a l v e i s symmetrical but i n males the p o s t e r i o r 

part of the d o r s a l margin curves down more s t e e p l y . The d o r s a l 

margin of the l e f t v a l v e i s asymmetrically arched, u s u a l l y w i t h a 

g e n t l y i n c l i n e d , n e a r l y s t r a i g h t p o s t e r i o r h a l f and an a n t e r i o r 

h a l f which curves sharply down towards the a n t e r i o r . The great e s t 

height of the carapace l i e s at mid-length, the g r e a t e s t width l i e s 

at 3/5 l e n g t h . The r i g h t v a l v e overlaps the l e f t around the e n t i r e 

margin but the overlap i s more pronounced i n the d o r s a l and v e n t r a l 

r e g i o n s . 

Remarks: This species i s one of the most common and fliost 

recorded of Cretaceous ostracods. I t has had a r a t h e r confused 



Fig.5:1. Làteral and d o r s a l o u t l i n e s of growth s t a g e s . i n . 
C y t h e r e l l a e x . g r . C o v a t a . Specimens a-1 numbered c o n s e c u t i v e l y 
OS 9329 to OS 9340. A l i specimens from sample PBHl 12. (x51). 
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F i g . 5:2. L a t e r a l and d o r s a l views of,. specimens of C y t h e r e l l a 
ex.gr.C.ovata showing v a r i a t i o n i n shape. Specimens a,b 
from sample Bar 20; c,d from sample S 23; e,f from sample 
Bar 11; g-j from sample BB 8. Specimens a-j numbered 
c o n s e c u t i v e l y OS 9341 to 0S935p. ( a l i f i g s . x51 ). 



past because Roemer's type spécimens bave been l e s t , and because 

of i t s wide v a r i a b i l i t y i n s i z e and shape. Some of the v a r i a t i o n s 

i n s i z e and shape through the Cenomanian can be seen i n F i g . 5 :2 . 

Intermadiates between the forms f i g u r e d can be found and so a 

s u b d i v i s i o n i s not thought p o s s i b l e . The small form ( F i g . 5 : 2 i , j ) 

i s : s i m i l a r to the specimenS i n Fig.5:2g,h but i s much smaller. 

Both types can be found i n the same samples, but i n t h i s case no 

intermediates bave been found. 

F i g . 5 :7 shows a graph of the ontogeny i n the sp e c i e S i The 

general form of the graph agrées w i t h those produced by H e r r i g (1966) 

f o r M a a s t r i c h t i a n spécimens, but the s i z e of the Cenomanian 

spécimens i s much smaller. Grundel (1966) bas shown that s i z e i s a 

v a r i a b l e f a c t o r i n adult spécimens of t h i s species and even d u r i n g 

the Cenomanian there i s considérable v a r i a t i o n i n s i z e amongst the 

a d u l t s . In the Barri n g t o n s e c t i o n , f o r example, adult spécimens 

vary from 0.78 mm. to 0.934 mm. long, w h i l s t from Blue B e l l H i l l 

spécimens can be found up to 1 mm. long. 

Occurrence : This species occurs throughout the B r i t i s h 

Cenomanian. I t i s sometimes extremely common and i s présent i n 

most samples. 

C y t h e r e l l a c a n t a b r i g e n s i s n.sp. 

( P l a t e 2,figs.1-5,12; t e x t - f i g s . 5 : 3 , 5 : 7 ) 

Dérivation of name: C a n t a b r i g i a - L a t i n = Cambridge - a c i t y 

l o km.' S.W. of the Barrington quarry. 

1849 C y t h e r e l l a truncata (Bosquet); Jones : 30, p l . 7 , f i g s . 25a-c 

(non f i g s . 25 d, e) 

1890 C y t h e r e l l a miinsteri (Roemer); Jones and Hinde : 46, p l . 3 , 

f i g s . 63, 66, 67 (non f i g s . 64, 65) 
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D i a g n o s i s : Elongate C y t h e r e l l a w i t h a concave v e n t r a l margin 

and concave to convex d o r s a l margin. Greatest breadth near the 

p o s t e r i o r . 

Holotype: A female r i g h t v a l v e OS 9351. Sample BB8, 13.5m. 

below the base o f the Plenus M a r i s , Upper Cenomanian, Blue B e l l H i l l , 

Kent. 

Paratypes: 9 va l v e s and carapaces, OS 9352 to OS 9360, from the 

same h o r i z o n and l o c a l i t y . 

Ojiher M a t e r i a l ; 160 adult v a l v e s and carapaces and numerous 

j u v e n i l e v a l v e s , some of which are mounted as OS 9361 to OS 9372. 

Measurements (mm) Length Height Width 

Holotype, female r i g h t v a l v e , OS 9351 0.857 0.500 0.230 

Paratype, female l e f t v a l v e , OS 5352 0.835 0.418 0.203 

Paratype, male r i g h t v a l v e , OS 9353 0.800 0.429 0.187 

D e s c r i p t i o n : An elongate species of C y t h e r e l l a showing marked 

sexual dimorphism. In females the r i g h t v a l v e has a concave v e n t r a l 

margin and a g e n t l y arched d o r s a l margin. The l e f t v a l v e has a 

concave v e n t r a l margin and a weakly concave d o r s a l margin. In 

males the d o r s a l margin i s more s t r o n g l y concave i n the l e f t v a l v e 

and the d o r s a l margin of the r i g h t v a l v e i s l e s s arched or even 

s t r a i g h t . A l l v a l v e s bave broadly rounded a n t e r i o r and p o s t e r i o r 

margins. The gr e a t e s t height i n females l i e s i n the centre but i n 

males i t l i e s at one quarter l e n g t h . In d o r s a l view the sides of 

the v a l v e s are s t r a i g h t and converge towards the a n t e r i o r . The 

g r e a t e s t breadth l i e s j u s t behind I; l e n g t h . 

J u v e n i l e s are common and are s i m i l a r i n shape to the a d u l t s 

( F i g . 5:3 ). 

Remarks: Specimens of t h i s species were f i r s t recorded by 

Jones (1849) from the chalk d e t r i t u s of Charing (Cenomanian), and 

these can s t i l l be seen i n the B.M.ìn.H. s l i d e s In51589, In51590, 



Fig.5:3 L a t e r a l and d o r s a l o u t l i n e s of growth stages i n 

C y t h e r e l l a cantabrigensís n.sp. Specimens a - 1 numbered 

conaecutively/OS 9361 to OS 9372. A l l specimens from sample BB l i (x51). 
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In51596. Jones r e f e r r e d thèse spécimens to C.truncata Bosquet but 

al s o i n c l u d e d two spécimens which are not c o - s p e c i f i c . These 

spécimens were l a t e r placed i n C.munsteri (Roemer) by Jones and 

Hinde (1890). Bonnema (19^0) included Jones' m a t e r i a l i n 

C . p a r a l l e l a Reuss a species which has been used to cover a v;ide range 

of forms w i t h p a r a l l e l or s u b - p a r a l l e l long margins. I n t e r p r e t e d 

i n terme of the o r i g i n a l d e s c r i p t i o n t h i s species bas s t r a i g h t , 

p a r a l l e l d o r s a l and v e n t r a l margins and i s only 0.5 mm. long. 

In any case Jones' m a t e r i a l does not appear to be c o - s p e c i f i c w i t h 

Bonnema's and thèse forms now r e q u i r e a new name. 

C.cantabrigensis can be d i s t i n g u i s h e d from C.contracta c o n t r a c t a 

Veen, from the M a a s t r i c h t i a n of S. Limburg, by the shape of the d o r s a l 

margin which i s concave i n C e . c o n t r a c t a but weakly convex i n female 

valves of C c a n t a b r i g e n s i s . Figures o f C e . c o n t r a c t a given by H e r r i g 

(1966) show that i n d o r s a l view maies d i f f e r from maies of C.cant a b r i g e n s i s 

by being more compressed and having convex l o n g margins. 

Occurrence: This species oceurs throughout the Cenomanian 

of Southern England but i t i s g e n e r a l l y more common above the mid-

Cenomanian non-sequenee. 

C y t h e r e l l a a f f . C con t r a c t a c o n t r a c t a Veen 1932 

( P l a t e 3,figs.8-13; t e x t - f i g . 5 : 4 ) 

? 1932 C y t h e r e l l a c o n t r a c t a Veen : 342, p l . 8 , f i g s . 1 - 1 8 

1969 C y t h e r e l l a c o n t r a c t a c o n t r a c t a Veen; Griindel : 83, p l . l , f i g s . 8 , 9 

D i a g n o s i s : A medium s i z e d , elongate species of C y t h e r e l l a 

w i t h weakly concave long margins. Valves r a t h e r f r a g i l e . 

M a t e r i a l : 12Q.adult valves and carapaces and many j u v e n i l e v a l v e s , 

some of which are mounted as OS 9373 t o OS 9385. 
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Fig.5:4 L a t e r a l and d o r s a l o u t l i n e s of growth 

stages i n C y t h e r e l l a a f f . C . c o n t r a c t a c o n t r a c t a 

Veen. Specîmena a - g numbered c o n s e c u t i v e l y 

OS 9.379 to OS 9385. A i l spécimens from sample BB 13, 

C x 5 1 1. 
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Méàsurémérits (mm) Length . Height Width 

Female, l e f t v a l v e . OS 9373 0.660 0.319 0.143 

remale, t i g h t valve OS 9374 0.670 0.351 0.155 

Male, r i g h t v a l v e . OS 9375 0.637 0.330 0.128 

D e s c r i p t i o n : Carapace elongate, the height i s about h a l f the 

l e n g t h . V e n t r a l margin concave, d o r s a l margin s t r a i g h t to weakly 

concave s u b - p a r a l l e l to the v e n t r a l margin. A n t e r i o r and p o s t e r i o r 

margins broadly rounded. In d o r s a l view the carapace has i t s 

g r e a t e s t width j u s t i n front of the p o s t e r i o r end. The sides of the 

v a l v e s are s t r a i g h t and converge towards the a n t e r i o r . -Males are 

l e s s i n f l a t e d p o s t e r i o r l y so t h a t i n d o r s a l view the sides converge 

l e s s s t r o n g l y towards the a n t e r i o r and the p o s i t i o n of g r e a t e s t width 

i s l e s s w e l l defined. 

Remarks : These forms are very s i m i l a r to C.contracta c o n t r a c t a 

Veen frora the M a a s t r i c h t i a n of South Limburg but.are a l i t t l e s m a l l e r añd 

l e s s h i g h r e l a t i v e to t h e i r l e n g t h . C.contracta c o n t r a c t a i s a l i t t l e 

wider i n d o r s a l view with l e s s tapered margins. Since these 

différences are a l i r e l a t i v e i t seems unwise to e r e c t a new species 

at the présent time, though work on spécimens from the i n t e r v e n i n g 

levéis could show the Cenomanian forms to he d i s t i n c t . Gríindel (1969) 

recorded spécimens from the Plenus Zone of Saxony as C.contracta 

c o n t r a c t a . These spécimens appear to be i d e n t i c a l to the B r i t i s h . 

Cenomanian spécimens. 

This species d i f f e r s from C . c a n t a b r i g e n s i s by being s m a l l e r , and 

l a c k i n g the g e n t l y arched d o r s a l margin i n the female r i g h t v a l v e s . C^ 

a f f . C.contracta c o n t r a c t a i s a l s o more t h i n l y c a l c i f i e d and i t s 

j u v e n i l e s can be d i s t i n g u i s h e d from those of C.cantabrig.énsis i n th a t 

they are l e s s high and more f r a g i l e ( F i g s . 5:3 and 5:4 ). 

Occurrence : Middle Cenomanian above the mid-Cenomanian non-

sequence and Upper Cenomanian. 
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C y t h e r e l l a damottae n.sp. 

( P l a t e 4 , f i g s . l - 5 ) 

D e r i v a t i o n of name: A f t e r Dr. R. Damotte i n r e c o g n i t i o n of 

her c o n t r i b u t i o n to the study of Cretaceous Ostracoda. 

Diagnosis : A f a i r l y small species of C y t h e r e l l a w i t h a deep 

muscle p i t s i t u a t e d c e n t r a l l y on the outside of the v a l v e s . The 

P o s i t i o n of great e s t width l i e s below the muscle p i t . I n t e r n a l l y 

Holotype: A female r i g h t v a l v e , OS 9386. Sample BB14, 1.5m. 

below the base of the Plenus M a r i s , Upper Cenomanian, Blue B e l l H i l l , 

Kent. 

Paratypes; 5 v a l v e s , OS 9391 to OS 9395 from the same h o r i z o n and 
Hypotvpes 

l o c a l i t y . Female, l e f t v a l v e OS 9387, sample S 19, Middle Cenomanian, 

Southerham, Sussex. Female carapace, OS 9390, sample P BH3 9, Middle 

Cenomanian, P i t s t o n e , Herts. 

Other m a t e r i a l ; 60 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Holotype, female r i g h t v a l v e , OS 9386 0.600 0.418 0.155 

Hypotype, female l e f t v a l v e , OS 9387 0.582 0.330 0.143 

D e s c r i p t i o n : S m a l l , h e a v i l y c a l c i f i e d C y t h e r e l l a . V e n t r a l 

margin s t r a i g h t , d o r s a l margin weakly concave i n l e f t v a l v e s 

but arched i n r i g h t v a l v e s , the a n t e r i o r h a l f of the d o r s a l margin 

i s o f t e n concave i n the r i g h t v a l v e s . Greatest h e i g h t i s at or j u s t 

behind mid length. P o s t e r i o r margin symmetrically rounded, a n t e r i o r 

margin o b l i q u e l y rounded. A d i s t i n c t , deep muscle p i t i s seen 

c e n t r a l l y placed on the ou t s i d e of the v a l v e s , above t h i s the s h e l l 

i s f l a t t e n e d somewhat. The greatest i n f l a t i o n of the v a l v e s occurs 

v e n t r a l l y below and a l i t t l e behind the muscle p i t , thus when the 

carapace i s viewed from the a n t e r i o r i t has a t r i a n g u l a r o u t l i n e . 

I n t e r n a l l y the p o s t e r i o r ends of the valves bave two rounded 

5 2 



depressions one above the other, but thcre i s no e x t e r n a l e x p r e s s i o n 

of these. J u v e n i l e s are much l e s s i n f l a t e d p o s t e r i o r l y but s t i l l 

possess the muscle p i t and v e n t r a l i n f l a t i o n . 

Remarks; As i n C y t h e r e l l a a t y p i c a Bate (1972) and C. j o n e s i 

Neale (1975), both from the Upper Cretaceous of W . A u s t r a l i a , t h i s 

species has two p o s t e r i o r brood ponches. C.atypica can be d i s t i n g u i s h e d 

by the reversed overlap of i t s v a l v e s , w h i l s t C . j o n e s i l a c k s the c e n t r a l 

p i t and has a l e s s arched d o r s a l margin. The l e f t v a lves of C.damottae 

are s i m i l a r to l e f t valves of C y t h e r e l l o i d e a anomala Kaye (1963b) from 

the Barremian of Y o r k s h i r e , but the r i g h t v a l v e of C.anomala does not 

bave an arched d o r s a l margin. 

Occurrence: This species can be found s p o r a d i c a l l y throughout 

the Cenoraanian, but i t i s never very common. 

C y t h e r e l l a g r i l n d e l i n.sp. 

(P l a t e 3 , f i g s . l - 7 ) 

D e r i v a t i o n of name: In honour of Dr. J . Gründel who f i r s t 

recognised t h i s s p e c i e s . 

1969a C y t h e r e l l a sp. Gründel : 83, p l . 1, f i g s . 6,7. 

Diagnosis : A species of C y t h e r e l l a of small s i z e , w i t h 

s t r a i g h t , p a r a l l e l , d o r s a l and v e n t r a l margins, and a wedge-shaped 

o u t l i n e i n d o r s a l view. 

::; loiHölötype: A r i g h t v a l v e , OS 9396. Sample P BH3 12m., 2m. below 

the Totternhoe Stone, Middle Cenomanian, P i t s t o n e , Herts. 

Párátypes: 8 v a l v e s , OS 9397, OS 9398 and OS 9402 to OS 9407 

from the same h o r i z o n and 1-ocality. 

Othér Matérial; Seyeral hundred v a l v e s and carapaces. 

Méásürémeñts Qml Length Height Width 

Holotype, l e f t v a l v e , OS 9396 0.593 0.341 0.120 

Paratype, r i g h t v a l v e , OS 9397 0.550 0.280 0.120 
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D e s c r i p t i o n : A s m a l l , r a t h e r f r a g i l e species of C y t h e r e l l a 

V 7 Ì t h a r e c t a n g u l a r shape. Dorsal and v e n t r a l margins are s t r a i g h t 

and p a r a l l e l i n both valves although they may weakly converge towards 

the a n t e r i o r i n some l e f t v a l v e s . The a n t e r i o r and p o s t e r i o r 

margins are broadly rounded but the rounding may be r a t h e r o b l i q u e 

e s p e c i a l l y i n the l e f t v a l v e s . Thus the a n t e r o - d o r s a l and postero-

v e n t r a l Corners are sharply rounded w h i l s t the a n t e r o - v e n t r a l and 

p o s t e r o - d o r s a l corners are more g e n t l y rounded. A f l a t t e n e d r i m 

runs around the a n t e r i o r margin of the l e f t v a l v e s . I n d o r s a l 

view the p o s t e r i o r end of the carapace i s almost s t r a i g h t , the si d e s 

of the v a l v e s diverge s l i g h t l y frbm the p o s t e r i o r to \ length and 

then converge to the a n t e r i o r . In d o r s a l view the carapace i s 

t h e r e f o r e wedge shaped. The r i g h t v a l v e overlaps the l e f t 

p a r t i c u l a r l y along the d o r s a l and v e n t r a l margins. Sexual dimorphism 

has not been observed. 

Remarks: This species of C y t h e r e l l a . was f i r s t recognieed by 

Grundel (1969la) i n the Plenus zone of Saxony though he d i d not g i v e 

i t a s p e c i f i c name. In the Cenomanian of B r i t a i n i t i s o f t e n 

extremely common but no j u v e n i l e or male v a l v e s bave been found. 

Since the a d u l t s are rat h e r f r a g i l e i t i s p o s s i b l e that the 

j u v e n i l e s are too weakly c a l c i f i e d to be preserved. 

S e v e r a l specimens bave been found i n which the d o r s a l margin 

of the r i g h t v a l v e i s s l i g h t l y arched. Some of these specimens may 

a l s o be more s t r o n g l y c a l c i f i e d ( P i a t e 3 Figs.1-4 ). but f o r the 

time being i t i s thought best to c l a s s i f y them together since the 

l e f t v a l v e s are i d e n t i c a l and the o u t l i n e i n d o r s a l view i s very 

s i m i l a r . 

T his species can be d i s t i n g u i s h e d from other species of 

C y t h e r e l l a by i t s r e l a t i v e l y s m all s i z e , s t r a i g h t , p a r a l l e l long 
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margins and i t s t h i n s h e l l . C . a f f . C. co n t r a c t a c o n t r a c t a has weakly 

concave long margins and has a différent o u t l i n e i n d o r s a l view 

vj i t h C.grùndeli being much more wedge shaped. 

Occurrence : C.grundeli i s common throughout the Cenomanian 

and i t i s o f t e n the most common .species i n the sample. 

C y t h e r e l l a medwayensis h.sp. 

(P l a t e 2,figs.6-9,13; t e x t - f i g s . 5 : 5 , 5 : 7) 

. Dérivation of name:" Medway - A r i v e r v a l l e y i n Kent on the 

nort h side of which i s Blue B e l l H i l l - the type l o c a l i t y . 

Diagnosis: An ovate, l a t e r a l l y compressed species of C y t h e r e l l a 

w i t h the v e n t r a l margin almost as convex as the d o r s a l margin. 

Greatest width at or j u s t behind mid-length. Dorsal and v e n t r a l 

margins s t r a i g h t and p a r a l l e l i n the l e f t valves. 

Holotype: A female r i g h t v a l v e , OS 9408, Sample BB20, 19.5m. 

below the base of the Plenus M a r i s , Middle Cenomanian, Blue B e l l H i l l , 

Kent. 

Paratypes; 7 v a l v e s , OS 9411 t o OS 9417 from the same h o r i z o n and 

ocality;7Hvpotypes :. A female carapace OS 9409 from sample BN 7, Upper 

Cenomanian, Buckland Newton, Dorset. 

Other M a t e r i a l : 310 v a l v e s and carapaces some of which are 

mounted as OS 9418 to OS 9427. 

Measurements . (mm) Length Height Width 

Holotype, female r i g h t v a l v e . OS 9408 0.759 0.516 0.155 

Hypotype, female carapace. OS 9409 0.759 0.506 0.330 

Paratype, female l e f t v a l v e . OS 9411 0.714 0.407 0.165 

D e s c r i p t i o n : The r i g h t v a l v e i s ova i i n o u t l i n e w i t h the 

gre a t e s t height i n the middle. The a n t e r i o r margin i s bro a d l y 

rounded and the p o s t e r i o r margin i s a l i t t l e more narrowly so. 



Fig.5:5 L a t e r a l and d o r s a l o u t l i n e s of growth stages i n 

C y t h e r e l l a medwayensis ^n.sp. Specimens a - j numbered 

c o n s e c u t i v e l y OS 9418 to OS 9427. A l l specimens from 

sample PBHl 30. ( x51 ). 
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Dorsal aiid v e n t r a l margins are almost e q u a l l y convex. In l e f t v a l v e s 

the d o r s a l and v e n t r a l margins aire s t r a i g h t and p a r a l l e l , and there 

i s a narrow f l a t t e n e d r i m around the a n t e r i o r margin . In d o r s a l 

view the carapace i s not very i n f l a t e d . The p o s i t i o n of gr e a t e s t 

width l i e s at or j u s t behind mid-length, and the si d e s of the v a l v e s 

converge away from t h i s p o i n t . The v a l v e s converge more s t r o n g l y 

towards the a n t e r i o r than thé p o s t e r i o r . The r i g h t v a l v e overlaps 

the l e f t p a r t i c u l a r l y i n the d o r s a l and v e n t r a l r e g i o n s . 

J u v e n i l e s d i f f e r from the a d u l t s i n that the d o r s a l and 

v e n t r a l margins converge more s t r o n g l y i n the p o s t e r i o r part of the 

r i g h t v a l v e (Fig.5:5)'. 

Males not seen. 

Remarks : C y t h e r e l l a medwayensis can be d i s t i n g u i s h e d from C o v a t a 

by i t s more convex v e n t r a l margin and a l s o i n d o r s a l view by i t s . 

much more compressed o u t l i n e and more a n t e r i o r l y s i t u a t e d p o s i t i o n 

of g r e a t e s t w i d t h . L e f t valves d i f f e r from C o v a t a by having p a r a l l e l 

long margins and a f l a t t e n e d a n t e r i o r r i m . C . c f . C t r u n c a t a " d i f f e r s by 

being l a r g e r , more i n f l a t e d and more elongate. C.berthoui C o l i n and 

L a u v e r j a t , from the Cenomanian of P o r t u g a l , and C e o s u l c a t a C o l i n 

from the Turonian of the Dordogne, both bave convex v e n t r a l margins 

i n the r i g h t v a l v e , but i n d o r s a l view they both bave the p o s i t i o n 

of g r e a t e s t w i d t h near the p o s t e r i o r . 

Occurrence: C. medwayensis occurs throughout the Cenomanian 

but i s more common i n the Lower and Middle Cenomanian. 

C y t h e r e l l a c f . - C ^ t r u n c a t a ( B o s q u e t ) 

( P i a t e l , f i g s . 6 - 1 2 , P i a t e 2 , f i g ; l l ; t e x t - f i g s . 5 : 6,5: 7) 
1847. Cythere truncata Bosquet : 7, p i . 1 , f i g . 2a-c 

1S71 C y t h e r e l l a c f . ovata (Roemer); Keen and S i d d i q u i : 62, p l . l , 

f i g s . 1 and 9. 



Diagnosis : An elongate-ovate species of C y t h e r e l l a w i t h the 

lower h a l f of the p o s t e r i o r margin of the r i g h t valve o b l i q u e l y 

trúncate. L e f t v a l v e elongate w i t h s u b - p a r a l l e l d o r s a l and v e n t r a l 

margine. 

M a t e r i a l ; 600 valves and carapaces, some of which are mounted 

as OS 9428 to OS 9444., 

Measurements (mm) i.ar: ' Length Height Width 

Female, l e f t v a l v e . OS 9428 0.880 0.483 0.220 

Female, r i g h t v a l v e . OS 9429 0.934 0.560 0.242 

Male, r i g h t v a l v e . OS 9430 0.857 0.461 0.176 

D e s c r i p t i o n : A s t r o n g l y c a l c i f i e d s p e c i e s of C y t h e r e l l a w i t h an 

elongate-oval o u t l i n e . The a n t e r i o r margin of the r i g h t valve i s 

broadly rounded but the p o s t e r i o r margin i s o b l i q u e l y rounded so that 

the lower h a l f appears trúncate. The v e n t r a l margin i s gently convex. 

The d o r s a l margin i s symmetrically arched. The l e f t v a lves are 

elongate w i t h s u b - p a r a l l e l d o r s a l and v e n t r a l margins which converge 

s l i g h t l y towards the p o s t e r i o r . A n t e r i o r and p o s t e r i o r margins are 

broadly rounded. 

The g r e a t e s t height of the carapace l i e s i n the middle w h i l s t 

the g r e a t e s t breadth l i e s at 2/3 l e n g t h . 

Males are somewhat différent to females. The r i g h t valves bave 

a l e s s arched d o r s a l margin and a weakly concave v e n t r a l margin. 

R e l a t i v e to t h e i r length they are l e s s h i g h and l e s s wide. The l e f t 

v a l v e s of both sexes are s i m i l a r but i n males they are le s s wide and 

s l i g h t l y l e s s h i g h . 

J u v e n i l e valves can be recognised down to the A-4 stage. 

In the A-1 and A-2 stages the t r u n c a t i o n i n the p o s t e r o - v e n t r a l région 

can s t i l l be seen ( F i g . 5:6 ). 

Remarks : This species c l o s e l y resembles C o v a t a Roemer but i t 

c a n b e d i s t i n g u i s h e d by i t s more elongate shape and i t s trúncate 
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Fig.S:6 L a t e r a l and d o r s a l o u t l i n e s of growth stages i n 

C y t h e r e l l a c f . C . t r u n c a t a (Bosquet). Specimens a - n numbered 

- c o n s e c u t i v e l y OS 9428 to OS 9444. A l l specimens from 

-sample PBHl 30. ( x51.). 
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p o s t e r o - v e n t r a l margin. F i g s . 5 : 1 and 5 : 6 show th a t C. c f .Ĉ . 

t r u n c a t a can be d i s t i n g u i s h e d from C.ex.gr. C. övata down to at l e a s t 

the A-4 gtage. • 

Specimens from the Bosquet c o l l e c t i o n ( M a a s t r i c h t i a n ) i n the 

B r i t i s h Museum show v a l v e s w i t h a more prönounced p o s t e r o - v e n t r a l 

t r u n c a t i o n i n the r i g h t v a l v e . T h i s , coupled w i t h the wide 
s t r a t i g r a p h i c i n t e r v a l between the Cenomanian and M a a s t r i c h t i a n , 

could i n d i c a t e that the two fofms belong to separate s p e c i e s . Since 

I have not seen a füll p o p u l a t i o n of M a a s t r i c h t i a n forms - i n c l u d i n g 

males and j u v e n i l e s , the Cenomanian forms are, f o r the time being, 

t e n t a t i v e l y r e f e r r e d to Bosquet's s p e c i e s . 

The speciraen f i g u r e d by Keen and S i d d i q u i as C y t h e r e l l a c f . ovata 

from the Cenomanian of B e l f a s t belongs to t h i s s p e c i e s . Keen and 

S i d d i q u i State that i t i s "longer i n p r o p o r t i o n to i t s h e i g h t " 

than a t r u e C.ovata, and t h e i r f i g u r e ( p l . l , f i g . l ) c l e a r l y shows 

the p o s t e r o v e n t r a l t r u n c a t i o n of the r i g h t v a l v e . 

Occurrence: Common i n the Lower and Middle Cenomanian but 

can a l s o be found i n the Upper Cenomanian. 

Genus CYTHERELLOIDEA Alexander, 1929 

Type species : C y t h e r e l l a w i l l i a m s o n i a n a Jones, 1849 

C y t h e r e l l o i d e a bonnemai n.sp. 

( P l a t e 5,figs.6,7,9,10) 

D e r i v a t i o n of name: In honour of J.H. Bonnema i n r e c o g n i t i o n 

of b i s c o n t r i b u t i o n to the study of Cretaceous Ostracoda. 

pars 1940 C y t h e r e l l o i d e a c i r c u m v a l l a t a Bonnema : 104, p l . 2 , f i g s . 1-4 

(•? p l . 2 , f i g s . 5-11; non p l . 1, f i g s . 48-56) 

Diagnosis: An i n f l a t e d species of C y t h e r e l l o i d e a w i t h i n d i s t i n c t 

l a t e r a l r i b s and a deep muscle p i t . 
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Holotype: A female carapace, OS 9445. Sample BB12, 5.5m. 

below the base of the Plenus M a r i s , Upper Cenomanian, Blue B e l l H i l l , 

Kent. 

Paratypes; Two va l v e s OS 9446 and OS 9447 from the same h o r i z o n and 

loca l i ty.. tiypotvpes : 10 va l v e s and carapaces OS 9448 to OS 9457. Sample S6, 

Upper Cenomanian, Southerham, Sussex. 

Other M a t e r i a l ; 130 valves and carapaces. 

Measurements (mm) Length Height Width 

Holotype, female carapace. OS 9445 0.571 0.308 0.242 

Paratype, female l e f t v a l v e OS 9446 0.582 0.300 0.132 

Paratype, male l e f t v a l v e . OS 9447 0.527 0.275 0.110 

D e s c r i p t i o n : Valves elongàte, subrectangular w i t h a weakly 

concave v e n t r a l margin and a d o r s a l margin which i s s t r a i g h t i n the 

r i g h t valves but sinuous i n the l e f t v a l v e s . The a n t e r i o r margin i s 

s e m i c i r c u l a r w h i l s t the p o s t e r i o r margin i s weakly rounded. A narrow 

f l a t t e n e d r i m runs around the a n t e r i o r margin i n the l e f t v a l v e s . 

Two p o s t e r i o r s w e l l i n g s are présent i n female v a l v e s and thèse are 

jo i n e d by a v e r t i c a l r i b which i s more apparent i n maie v a l v e s . 

Extending forward from the upper and lower ends of the v e r t i c a l r i b 

are i n d i s t i n c t l o n g i t u d i n a l r i b s . The upper one of thèse i s rat h e r 

short but the v e n t r a l r i b extends forward to about 1/5 length where 

i t merges w i t h the i n f l a t e d a n t e r i o r area of the carapace. There i s 

a l s o an i n d i s t i n c t middle r i b which runs beneath the deep muscle p i t and 

merges w i t h the i n f l a t e d a n t e r i o r area. Above the muscle p i t i s an _ 

oblique i n f l a t e d area w i t h depressed areas i n f r o n t and behind i t . 

In d o r s a l view the great e s t width i s across the p o s t e r i o r end i n 

females w h i l s t i n maies i t l i e s across the middle. Juvéniles bave no 

évidence of r i b b i n g but possess adeep muscle p i t . 

Remarks : Bonnema (1940) described and named the species 

C y t h e r e l l o i d e a c i r c u m v a l l a t a but he appears to bave included at l e a s t 
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tv/o separate sp e c i e s under the same name. The speciraens f i g u r e d 

on p l . l , f i g s 48 - 56 frora the 'Mergel' may be taken as t y p i c a l i n 

which case the remaining speciraens ( p i . 2 , f i g s . 1-11) from the 

'Schreibkreide' r e q u i r e anew name. These specimens from. the 

Sc h r e i b k r e i d e appear very s i m i l a r to specimens from thè B r i t i s h Upper 

Cenomanian but as the f i g u r e s are poor and I nave not seen the a c t u a l 

specimens Bonnema's specimens are only t e n t a t i v e l y r e f e r r e d to t h i s 

nev7 s p e c i e s . 

The i n f l a t e d carapace and i n d i s t i n c t l a t e r a l r i b s make t h i s 

species e a s i l y d i s t i n g u i s h a b l e from other species of the genus. In 

the Lower Cenomanian occ a s i o n a i l a r g e r specimens of t h i s species can 

be found together with normal s i z e d individuáis. 

Occurrence : Middle Cenomanian above the mid-Cenomanian non-

sequence and Upper Cenomanian. A few l a r g e r specimens have a l s o been 

found i n the Lower Cenomanian. 

C y t h e r e l l o i d e a globosa Kaye 1964 

( P i a t e 5,figs.14-16) 

1964c C y t h e r e l l o i d e a globosa Kaye : 71, p i . 9 , f i g s . 7,9,10. 

Diagnosis : An i n f l a t e d species of C y t h e r e l l o i d e a w i t h a 

proininent v e r t i c a l median sulcus l i m i t e d v e n t r a l l y by a l o n g i t u d i n a l 

s w e l l i n g . 

M a t e r i a l : 7 v a l y e s , two of which are mounted as OS 9458 and 

OS 9459. 

Measurements (mm) Length Height Width 

Female, l e f t v a l v e , OS 9458 0.516 0.286 0.132 

Female, r i g h t v a l v e , • OS 9459 0.550 0.330 0.143 

D e s c r i p t i o n : Small i n f l a t e d . C y t h e r e l l o i d e a w i t h s e m i c i r c u l a r 

a n t e r i o r and p o s t e r i o r margins, and s t r a i g h t and p a r a l l e l d o r s a l 
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and v e n t r a l margins. The surface has s w e l l i n g s r a t h e r than r i b s 

and the s w e l l i n g s are separated by s u l c i . A prominent deep sulcus 

extends dovm from the centre of the d o r s a l margin but i s terminated 

v e n t r a l l y at % hei g h t by the v e n t r a l s w e l l i n g . From t h i s c e n t r a l 

sulcus a l e s s pronounced depression runs a n t e r o - v e n t r a l l y d i v i d i n g 

o f f the a n t e r o - l a t e r a l area. P o s t e r i o r l y two l a r g e fused s w e l l i n g s 

occur, the d o r s a l one extending f u r t h e r forward. Both are separated 

from the v e n t r a l s w e l l i n g by a f u r t h e r s u l c u s . 

J u v e n i l e v a l v e s l a c k the fused p o s t e r i o r nodes but the 

forward extension of the postero - d o r s a l node i s r e t a i n e d . 

Remarks : The replacement of r i b s by s w e l l i n g s makes t h i s species 

e a s i l y d i s t i n g u i s h a b l e . 

Occurrence : This species has so f a r been recorded only from 

the Cambridge Greensand (Kaye 1964c). I t does however a l s o occur i n 

the G l a u c o n i t i c Marl.from Culver C l i f f ( i s l e of Wight). 

C y t h e r e l l o i d e a h i n d e i Kaye 1964 

( P l a t e 5,figs.1-5,8) 

19640 C y t h e r e l l o i d e a h i n d e i Kaye : 72, pi.9, f i g s . 4,8,11. 

1964b C y t h e r e l l o i d e a m a r i e i Damotte : 236, p i . 1 , f i g s . ' 7 a - d . 

1971b C y t h e r e l l o i d e a h i n d e i Kaye; Damotte : 57, p l . l , f i g . 1 3 . 

Diagnosis : A species of C y t h e r e l l o i d e a w i t h a high v e n t r a l r i b , 

a n t e r i o r marginal r i b , low sinuous d o r s a l r i b and a hi g h p o s t e r i o r 

r i b a l l connected. A l l the r i b s stand i n from the margin l e a v i n g 

a s l o p i n g marginal area around the v a l v e s . 

M a t e r i a l ; 74 v a l v e s , four of which are mounted as OS 9460 to 

OS 9463. 

Measurements (mm) Length Height Width 

Female r i g h t v a l v e , OS 9460 0.650 0.351 0.155 

Female l e f t v a l v e , OS 9461 0.630 0.334 0.155 
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D e s c r i p t i o n : Valves s t r o n g l y c a l c i f i e d , r e c t a n g u l a r i n o u t l i n e . 

Dorsal margin s t r a i g h t , v e n t r a l margin weakly concave, a n t e r i o r and 

p o s t e r i o r margins s e m i c i r c u l a r . The l a t e r a l s u r f a c e i s bounded by 

a continuous r i b formed by the combination of a h i g h s t r a i g h t v e n t r a l 

r i b , a h i g h arcuate a n t e r i o r r i b , a sinuous d o r s a l r i b and a g e n t l y 

curved, h i g h p o s t e r i o r r i b which i s most e a s i l y seen i n males. In 

females the p o s t e r i o r r i b i s p a r t l y obscured by the p o s t e r o - d o r s a l 

and p o s t e r o - v e n t r a l nodes which l i e at the j u n c t i o n s betv/een the 

p o s t e r i o r r i b and the d o r s a l and v e n t r a l r i b s r e s p e c t i v e l y . The 

muscle scar p i t i s f a i r l y deep and beneath i t runs a long arcuate 

median r i b which does not connect to the other r i b s . A l l the r i b s 

l i e i n from the margins and thus a f i a t s l o p i n g surface i s formed 

between the marginal r i b s and the rcargin proper. This feature i s 

more obvious i n the l a r g e r r i g h t v a l v e . 

' Remarks: This speciés has been regarded as being r e s t r i c t e d 

to the Senonian, but a few poorly developed specimens bave been 

found from the Middle Cenomanian of Southerham. This species occurs 

q u i t e commonly i n the Upper Beds of the Plenus Marls (Beds 4-8), 

and has a l s o been noted from the Turonian. The specimens from the 

Plenus M a r l s bave a s l i g h t l y more pronounced a n t e r i o r and d o r s a l 

s h e l f i n the r i g h t valves than the type m a t e r i a l but otherwise they. 

are i d e n t i c a l . 

Occurrence: A few poorly developed specimens belonging to 

t h i s s p e c i e s bave been found nsar the base of the Southerham s e c t i o n 

(Middle Cenomanian). Apart from t h i s , t h i s species has not been 

found below Bed 1 of the Plenus Marls. I t i s common i n the upper 

h a l f of the Plenus Marls and has a l s o been noted i n the Turonian 

of Southern England and recorded from the Campanian of England and 

France'. 



C y t h e r e l l o i d e a k a y e i n.sp. 

( P l a t e 4,figs.lO-14) 

D e r i v a t i o n of name: A f t e r Dr. P. Kaye i n r e c o g n i t i o n of b i s 

c o n t r i b u t i o n to the study of Cretaceous Ostracoda. 

Diagnosis : A small species of C y t h e r e l l o i d e a w i t h a strong 

a n t e r i o r marginal r i b , a short arcuate v e n t r a l r i b and very reduced 

d o r s a l and middle r i b s . 

Holotype;. A female r i g h t v a l v e , OS 9464, Sample BB13, 3.5m. 

below the base o f the Plenus M a r l s , Upper Cencmanian, Blue B e l l H i l l , 

Kent. 

Paratypes; 11 va l v e s and carapaces, OS 9466 to OS 9476, from 
Hypotype : 

the same h o r i z o n and l o c a l i t y . ^ A male carapace, OS 9465, from sample 

BB6, Middle Cenomanian, Blue B e l l H i l l , Kent. 
Other M a t e r i a l ; 330 valves and carapaces. 

Measurements (mm) Length Height Width 

Holotype, female r i g h t v a l v e OS 9464 0.593 0.341 0.132 

Paratype, female carapace OS 9466 0.593 0.341 0.242 

Hypo.type, male carapace OS 9465 0.571 0.319 0.200 

D e s c r i p t i o n : A n t e r i o r and p o s t e r i o r margins s e m i c i r c u l a r . 

Dorsal and v e n t r a l margins s u b - p a r a l l e l , v a l v e s being s l i g h t l y 

higher a n t e r i o r l y . A n t e r i o r margin has a f l a t t e n e d border which 

continúes around the d o r s a l margin as a wider s h e l f and i s j u s t 

v i s i b l e around the p o s t e r i o r margin, t h i s . b o r d e r i s l e s s c l e a r i n 

the l e f t v a l v e s . A very strong r i b runs p a r a l l e l to:the a n t e r i o r . m a r g i n 

t h i s continúes as a s h e l f along the v e n t r a l margin. The v e n t r a l 

r i b i s w e l l developed extending from k to i, l e n g t h , i t i s s l i g h t l y 

arcuate and does not j o i n thé p o s t e r i o r r i b . In males the 

development of the p o s t e r i o r r i b can be seen, i t forms a v e r t i c a l 

r i d g e extending from the v e n t r a l s h e l f and d o r s a l l y i t j o i n s the 
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short d o r s a l r i b . In males the d o r s a l r i b can be seen extending to 

2/3 len g t h , but i n females i t i s obscured by the d o r s a l p o s t e r i o r 

node. An extremely weak middle r i b i s j u s t v i s i b l e p a r a l l e l to the 

v e n t r a l r i b and j u s t below mid-height. J u s t above t h i s r i b at % 

length i s a shallow muscle p i t and above t h i s p i t i s a s l i g h t s w e l l i n g 

which may be a remnant of the reduced d o r s a l r i b . In iemale v a l v e s 

the two p o s t e r i o r nodes occur i n t h e c o r n e r s of the p o s t e r i o r r i b 

and they obscure the p o s t e r i o r and d o r s a l r i b s . 

• Remarks: This species i s s i m i l a r to C.knaptonensis Kaye, from 

which i t d i f f e r s by having l a r g e r more rounded p o s t e r i o r nodes. 

The middle and d o r s a l r i b s are more reduced i n C y t h e r e l l o i d e a k a y e i 

and are ba r e l y v i s i b l e . In d o r s a l view C. kayei i s more i n f l a t e d . 

C. k a y e i can be d i s t i n g u i s h e d from C. s t r i c t a by i t s s m a l l e r s i z e 

and absence of a long d o r s a l r i b . C. s t r i c t a i s a l s o more l a t e r a l l y 

compressed. C. chapmani (Jones and Hinde) d i f f e r s from C.kayei by 

having smaller p o s t e r i o r nodes, the v e n t r a l r i b attached to the 

postero- d o r s a l node. 

Occurrence C. k a y e i occurs throughout the Cenomanian of 

Southern England. 

C y t h e r e l l o i d e a s t r i c t a (Jones and Hinde) 

( P i a t e 4,figs.6-9) 

Cytherina s e r r a t a W i l l i a m s o n : 79, p i . 4 , f i g . 7 9 

C y t h e r e l l a w i l l i a m s o n i a n a Jones: 31, p i . 7 , f i g s . 26a-d,g,h. 

(non f i g s . 26e,f.) 

C y t h e r e l l a w i l l i a m s o n i a n a Jones; Jones and Hinde: 48, p i . 3 , 

f i g s . 57-62 

C y t h e r e l l a w i l l i a m s o n i a n a s t r i c t a Jones and Hinde: 48, p l . 3 , f i g . 7 1 

C y t h e r e l l a w i l l i a m s o n i a n a s t r i c t a Jones and Hinde; Chapman and 

Sherborn: 346 

6 6 



1898 C y t h e r e l l a w i l l i a m s o n i a n a s t r i c t a Jones and Hinde; Chapman:344 

non 1917 C y t h e r e l l a w i l l i a m s o n i a n a s t r i c t a Jones and Hinde; Chapman: 58, 

pi . 1 4 , f i g . 2 1 . 

non 1929 C y t h e r e l l o i d e a w i l l i a m s o n i a n a s t r i c t a (Jones and Hinde) Alexander; 

56, p i . 2 , f i g . l O 

non 1951 C y t h e r e l l o i d e a w i l l i a m s o n i a n a s t r i c t a (Jones and Hindè); Sexton: 

811, pi.116, f i g . l 6 . 

? 1956 C y t h e r e l l o i d e a dalumensis Mertens: 180, p i . 8 , f i g s . 1 - 3 . 

1956. C y t h e r e l l o i d e a s t r i c t a (Jones and Hinde); Deroo: 1509, p l . l , f i g s . 7 , 8 . 

1958 C y t h e r e l l o i d e a s t r i c t a (Jones and Hinde); Howe and Laurencich: 270 

1963b C y t h e r e l l o i d e a s t r i c t a (Jones and Hinde); Kaye: 117, p i . 1 9 , 

f i g s . 14,15-

1964c C y t h e r e l l o i d e a s t r i c t a (Jones and Hinde); Kaye: 74, p i . 9 , 

f i g s . 1-3, 5,6. 

1966 C y t h e r e l l o i d e a s t r i c t a (Jones and Hinde); Grilndel : 15, p l . l , f i g . 2 0 

1971b C y t h e r e l l o i d e a s t r i c t a (Jones and Hinde); Damotté: 57, p l . l , f i g . l 2 . 

D iagnosis: A species of C y t h e r e l l o i d e a w i t h a prominent, long 

d o r s a l r i b and a short v e n t r a l r i b but no median r i b . The d o r s a l r i b 

j o i n s the top of the v e r t i c a l p o s t e r i o r r i b . The median r i b i s 

unattached at both ends. 

M a t e r i a l ; 348 v a l v e s and capapàces 

Measurements (mm) Length Height Width 

Female carapace • OS 9477 0.736 0.418 0.242 

Female r i g h t valve OS 9478 0.714 0.407 0.155 

Male carapace OS 9479 0.725 0.384 0.209 

D e s c r i p t i o n : Carapace l a t e r a l l y conipressed, s u r f a c e smooth, but 

hearing about 8 short t u b e r c l e s along the p o s t e r i o r margin of each 

v a l v e . A n t e r i o r margin broadly rounded, p o s t e r i o r margin l e s s 

broadly so. Dorsal and v e n t r a l margins s u b - p a r a l l e l due to the 

6 7 



v e n t r a l margin curving down s l i g h t l y near the a n t e r i o r end. A 

prominent r i b runs p a r a l l e l to the a n t e r i o r margin, j u s t behind a 

t h i n marginal s h e l f . In males the true nature of the p o s t e r i o r r i b 

can be seen, i t runs as a v e r t i c a l r i d g e j u s t i n from the p o s t e r i o r 

margin. At the d o r s a l end t h i s r i b j o i n s the long d o r s a l r i b which 

ends j u s t beneath the d o r s a l extremity of the a n t e r i o r r i b . Above 

the d o r s a l r i b i s a broad f l a t t e n e d s h e l f seen p a r t i c u l a r l y i n r i g h t 

v a l v e s . A short v e n t r a l r i b occurs separated p o s t e r i o r l y and 

a n t e r i o r l y and separated from the v e n t r a l margin by a f l a t t e n e d 

s h e l f . A shallow muscle p i t can be seen j u s t beneath the d o r s a l r i b 

i n the centre of the v a l v e s . I n females two prominent rounded 

s w e l l i n g s occur one above the other at the p o s t e r i o r end, they tend 

to obscure the p o s t e r i o r r i b . 

Remarks: As Kayje (1964) remarked t h i s species "has a 

p a r t i c u l a r l y confused past". I t appears to have been f i r s t 

recognised by Williamson (1847) who gave i t the name C y t h e r i n a s e r a t a . 

Jones (1849) appears to have grouped a l l species of C y t h e r e l l o i d e a 

i n t o C y t h e r e l l a w i l l i a m s o n i a n a but i t was not u n t i l 1890 t h a t Jones 

and Hinde intr.oduced C y t h e r e l l a w i l l i a m s o n i a n a v a r . s t r i c t a . Of the 

o r i g i n a l f i g u r e s produced by Jones ( p l . 7 , f i g s 26a-h) f i g . 26f. has 

been proposed l e c t o t y p e f o r C.williamsoniana by Howe and Laurencich 

(1958), f i g . 26e has been placed i n t o C.parawilliamsoniana Kaye by 

Kaye (1963) and the r e s t ( f i g s . 26 a-d, g, h) are regarded as 

belonging to C . s t r i c t a by Kaye 1964. The specimen belonging to 

f i g . 26f. however was l o s t long before 1958 and so C.williamsoniana 

remains a nomen dubium (Kaye 1964c ). 

Occurrence: This species v a r i e s from very common to absent 

i n Lower Cenomanian samples. I t i s l e s s common i n the Upper Cenomanian 

but i t can be found as high as the Plenus Marls. 
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Genus PLATELLA C o r y e l l and F i e l d s , 1937 

Type s p e c i e s : P l a t e l l a gatunensis C o r y e l l and F i e l d s , 1937 

P l a t e l l a sp.A. 

( P l a t e 5 , f i g s . l l - 1 3 ) 

Diagnosis : A species of P l a t e l l a w i t h a densely p i t t e d 

s u rface and an elongate, sub-rectangular o u t l i n e . 

M a t e r i a l : 31 v a l v e s 

Mèasurements (nm) Length Height Width 

Female l e f t v a l v e . OS 9480 0.562 0.300 0.110 

Female carapace. OS 9481 0.600 0.332 - 0.231 

Male l e f t v a l v e . OS 9482 0.550 0.286 0.088 

D e s c r i p t i o n : Carapace elongate, sub-rectangular. D o r s a l and 

v e n t r a l margins weakly concave, a n t e r i o r margin s e m i - c i r c u l a r , 

p o s t e r i o r margin weakly curved to s t r a i g h t . The outer s u r f a c e bears 

no r i b s but i s covered completely by a s e r i e s of p i t s . I n the centre 

of the valves i s a muscle p i t which i s u s u a l l y f a i r l y shallow. 

L e f t valves have a narrow, f l a t t e n e d marginai rim at the a n t e r i o r 

end. The postero-dorsal margin i s trúncate and t h i s i s emphasised 

i n males. Female valves possess two p o s t e r i o r brood ponches which 

produce weak sw e l l i n g s on the o u t s i d e of the v a l v e s . In d o r s a l view 

the sides of the valves are almost p a r a l l e l but the g r e a t e s t width 

l i e s across the brood ponches at the p o s t e r i o r i n female v a l v e s . 

Remarks: This species l o o k s very s i m i l a r to C y t h e r e l l o i d e a 

b e s r i n e e n s i s B i s c h o f f from the A p t i a n / A l b i a n of Lebanon. 

C.besrineensis bowever does not have the f l a t t e n e d a n t e r i o r marginal 

r i m i n the l e f t v alve which gives i t a s l i g h t l y d i f f e r e n t o u t l i n e 

i n d o r s a l view, and i t s p i t t i n g appears to be a l i t t l e denser. The 

species described as P l a t e l l a sp. Bate 1972, from the Campanian of 

W. A u s t r a l i a a l s o l a c k s a f l a t t e n e d a n t e r i o r marginal r i m i n the 

l e f t v a l v e , and i s not r e c t a n g u l a r i n o u t l i n e . P l a t e l l a ? sp. C o l i n 

6 9 



1974, from the Upper Cenomanian of the Dordogne, has a s l i g h t l y 

d i f f e r e n t shape and has the p i t s c l e a r l y arranged i n t o rov^s. 

Occurrence: Very r a r e i n the Lower and Middle Cenomanian. 

Suborder PODOCOPINA Sars, 1866 

Superfamily BAIRDIACEA Sars, 1888 

Family BAIRDIIDAE Sars,1888. 

Genus BAIRDIA McCoy 1844 

Type s p e c i e s : B a i r d i a c u rtus McCoy 1844. 

B a i r d i a p s e u d o s e p t e n t r i o n a l i s (Mertens, 1956) 

( P l a t e 6,figs.1,2,5) 

1840 Cytherina subdeltoi'dea Munster; Roemer: 105, p l . l B , f i g . 2 2 

B a i r d i a subdeltoidea 

B a i r d i a subdeltöidea 

B a i r d i a subdeltoidea 

B a i r d i a subdeltoidea 

B a i r d i a subdeltoidea 

1956 B a i r d o p p i l i t a . p s e u d o s e p t e n t r i o n a l i s Mertens: 182, p l . 8 , 

f i g s . 7-10, p l . 1 3 , f i g s . 89,90. 

1956 B a i r d o p p i l i t a . roemeri Deroo: 1509, p l . l , f i g s . 9-12. 

1958 B a i r d o p p i l i t a ? roemeri Deroo; Howe and L a u r e n c i c h ; 82. 

1965c B a i r d i a p s e u d o s e p t e n t r i o n a l i s (Mertens); Kaye: 223, p l . 2 , 

- f i g s . 1,3-6. 

1966 B a i r d i a p s e u d o s e p t e n t r i o n a l i s (Mertens); Gründel: 15, p l . l , f i g . 1 8 . 

1971b B a i r d i a p s e u d o s e p t e n t r i o n a l i s (Mertens); Damotte: 58, p l . l , f i g . 1 5 . 

1971 B a i r d i a p s e u d o s e p t e n t r i o n a l i s (Mertens); Keen and S i d d i q u i : 63, 

p l - . l , . f i g . 2 . 

M a t e r i a l : s e v e r a l hundred v a l v e s and carapaces 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 9483 1.140 0.759 0.384 

Right v a l v e , OS 9484 1.120 0.626 0.275 
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D e s c r i p t i o n : Carapace s t r o n g l y c a l c i f i e d , v a l v e s very unequal 

i n shape. Lèft val v e w i t h a symmet r i c a l l y arched d o r s a l margin, 

rounded a n t e r i o r end and gently convex v e n t r a l margin. At. the 

p o s t e r i o r the v e n t r a l margin i s s h a r p l y upturned towards the rounded 

caudal process. The upper margin of the caudal process i s short and 

g e n t l y i n c l i n e d down to the p o s t e r i o r . In the r i g h t v a l v e the d o r s a l 

margin i s short and h o r i z o n t a l , a n t e r i o r to i t i s a long sträight 

a n t e r o - d o r s a l margin v/hich i s i n c l i n e d dovm to the rounded a n t e r i o r 

end. The a n t e r o - v e n t r a l margin i s g e n t l y convex and at i t s lower 

end i t extends below the general l i n e of the v e n t r a l margin. 

P o s t e r i o r to t h i s the v e n t r a l margin i s s t r a i g h t and then curves up 

to the caudal process. The upper margin of the caudal process i s 

sh o r t and h o r i z o n t a l . The valves are s t r o n g l y i n f l a t e d w i t h the 

g r e a t e s t width i n the middle. The surface i s f a i n t l y p i t t e d . 

The l e f t v a l v e overlaps the r i g h t around the e n t i r e margin. 

The hinge of the r i g h t v a l v e bears a s t r a i g h t smooth groove 

s i t u a t e d between two smooth bars. I n the l e f t v a l v e there i s a 

s t r a i g h t hinge bar with an accommodation groove above. 

The antero 4nd pos t e r o - d o r s a l margins of the l e f t v a l v e p r o j e c t 

over the r i g h t valve i n the c l o s e d carapace. I n s i d e the lov;er ends of 

each of these p r o j e c t i o n s i s a row of about 7 very small sockets. 

The r i g h t v a l v e has a r a i s e d area bere w i t h corresponding teeth 

along i t s summit. 

The marginai zone i s r a t h e r narrow. Small v e s t i b u l e s are 

developed at the a n t e r i o r and p o s t e r i o r ends. 

Pore canals and muscle s c a r s could not be seen. 

Remarks: P r i o r to 1956 most Cretaceous forms of the genus 

B a i r d i a were placed i n B a i r d i a s u b d e l t o i d e a (Munster) - a T e r t i a r y 

s p e c i e s . Late i n 1956 Deroo re-named these Cretaceous forms as 

B a i r d o p p i l i t a roemeri but e a r l i e r i n the same year Mertens had e r e c t e d 
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the species B a i r d o p p i l i t a p s e u d o s e p t e n t r i o n a l i s f o r forms having a 

caudal process w i t h a h o r i z o n t a l upper margin, and a s t r a i g h t d o r s a l 

margin i n the r i g h t v a l v e s . B. p s e u d o s e p t e n t r i o n a l i s t h e r e f o r e 

takes preference over B. roemeri. The genus B a i r d q p p i l i t a was 

erected f o r forms hearing small d e n t i c l e s . a t the a n t e r i o r and 

p o s t e r i o r m a rginal angles of the v a l v e s , but as pointed out by 

Van Morkhoven (1962) these d e n t i c l e s do not form part of the hinge 

l i n e and forms w i t h and without them occur i n other genera of the 

family B a i r d i i d a e . This species i s t h e r e f o r e placed i n the genus 

B a i r d i a . 

Occurrence : This species occurs throughout the Cenomanian i n 

Southern England. In some samples i t i s extremely common. 

B a i r d i a southerhamensjs n.sp. 

( P i a t e 6,figs.3,4,6,7) 

D e r i v a t i o n of name: A f t e r the v i l l a g e of Southerham, Susséx 

- the type l o c a l i t y . 

D i agnosis : A species of B a i r d i a w i t h an elongate caudal. 

process, and a v e n t r a l margin which i s symmetrically curved from the 

a n t e r i o r to p o s t e r i o r extremity i n the l e f t v a l v e . 

Holotype: A carapace, OS 9485. Sample S19, 38m. below the base 

of the Plenus M a r l s , Middle Cenomanian, Southerham, Sussex. 

Paratypes: 2 carapaces and 2 v a l v e s , OS 9487 to 9490 from the 
Hypotype • 

same h o r i z o n and l o c a l i t y . ^ A l e f t v a l v e , OS 9486 from sample P BH3 13, 

Middle Cenomanian, P i t s t o n e , Herts. 

Other M a t e r i a l : 67 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Holotype, carapace OS 9485 1.173 0.759 0.571 

Hypotype, l e f t v a l v e , - OS 9486 1.308 0.791 0.319 
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D e s c r i p t i o n : Carapace large aiíd h e a v i l y c a l c i f i e d ; valves 

of unequal shape. The l e f t valve has a h i g h , s t r o n g l y arched d o r s a l 

margin w i t h l o n g , weakly curved, i n c l i n e d antero- and p o s t e r o - d o r s a l 

margine. A n t e r i o r margin narrowly rounded, the v e n t r a l margin forms 

an almost symmetrical curve from the a n t e r i o r to p o s t e r i o r e x t r e m i t i e s 

with a s l i g h t f l a t t e n i n g along the mi d - v e n t r a l margin. The caudal 

process i s long w i t h a h o r i z o n t a l upper margin which makes up to 

1/8 of the t o t a l l e ngth. The r i g h t v a l v e has a h o r i z o n t a l hinge 

margin w i t h s t r a i g h t antero- and p o s t e r o - d o r s a l margins. The a n t e r i o r 

margin i s narrowly rounded and the antero-rventral margin i s gently convex. 

The middle of the v e n t r a l margin i s s t r a i g h t but i t bulges downwards 

a n t e r i o r l y and curves up gently at the p o s t e r i o r to the caudal 

process. I n d o r s a l view the o u t l i n e i s f u s i f o r m w i t h pointed endsv 

The g r e a t e s t width l i e s j u s t i n f r o n t of mid-length and at 1/5 h e i g h t . 

The l e f t v a l v e overlaps the r i g h t around the e n t i r e margin but the 

overlap i s b a r e l y p e r c e p t i b l e at the a n t e r i o r and p o s t e r i o r 

e x t r e m i t i e s . 

The hinge c o n s i s t s of a s t r a i g h t ledge i n the l e f t v a l v e i n t o 

which the d o r s a l margin of the r i g h t v a l v e f i t s . M a r g i n a i d e n t i c l e s 

are present at the a n t e r i o r and p o s t e r i o r borders of the r i g h t v a l v e s 

these f i t i n t o corresponding p i t s i n the l e f t v a l v e s . The inner 

l a m e l l a i s moderately wide with r a t h e r l a r g e c r e s c e n f i i c a n t e r i o r and 

p o s t e r i o r v e s t i b u l e s . Other i n t e r n a i d e t a i l s could not be seen. 

Remarks: This species resembles B. p s e u d o s e p t e n t r i o n a l i s but 

can be d i s t i n g u i s h e d by having a more drawn out caudal process, a 

more convex v e n t r a l margin i n the l e f t v a l v e , and i t s g r e a t e s t breadth 

l i e s at about 1/5 height which i s much lower than i n 

B. p s e u d o s e p t e n t r i o n a l i s . 

Occurrence: B. southerhamensis i s found c h i e f l y i n the Middle 

Cenomanian. 
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Genus BYTHOCYPRIS Brady, 1880 

Type s p e c i e s : Bythocypris r e n i f o r m i s Brady 1880, = B a i r d i a bosquetiana 

Brady 1866. 

Bythocypris sp.A. 

( P i a t e 6,figs.8-10) 

Diagnosis : A species of Bythocypris w i t h a s y m m e t r i c a l l y 

arched d o r s a l margin i n the l e f t v a l v e . Right v a l v e very b a i r d i o i d 

i n shape. 

M a t e r i a l : 53 v a l v e s and carapaces. 

Measurements (mm) Length Height Viidth 

L e f t Valve, OS 9491 0.912 0.483 0.110 

Right v a l v e , OS 9492 0.846 0.384 0.077 

D e s c r i p t i o n : Carapace a l i t t l e l e s s than twice as long as 

high. Surface smooth. In the l e f t v a l v e the d o r s a l margin curves 

symmetrically round from the s e m i - c i r c u l a r a n t e r i o r margin to about 

^ length where i t becomes s t r a i g h t e r and f a l l s s t e e p l y to the rounded 

p o s t e r i o r margin. The v e n t r a l margin i s weakly concave, c u r v i n g 

round at the ends i n t o the a n t e r i o r and p o s t e r i o r margins r e s p e c t i v e l y . 

In the r i g h t v a l v e the v e n t r a l margin i s more concave, w h i l s t the 

d o r s a l margin can be d i v i d e d i n t o 3 p arts - the a n t e r i o r t b i r d i s 

s t r a i g h t and slopes down to the a n t e r i o r . The middle t h i r d i s 

s t r a i g h t to weakly convex and i s i n c l i n e d s l i g h t l y towards the 

p o s t e r i o r . The p o s t e r i o r t h i r d i s s t r a i g h t and slopes down to the 

p o s t e r i o r margin. In d o r s a l view the carapace i s e l l i p t i c a l w i t h 

the g r e a t e s t width at about mid-length. The l e f t v a l v e overlaps 

the r i g h t p a r t i c u l a r l y i n the mid-dorsal and m i d - v e n t r a l r e g i o n s . 

The hinge c o n s i s t s of a simple ridge i n the r i g h t v a l v e corresponding 

to a simple groove i n the l e f t v a l ve. M a r g i n a l zones are broad w i t h 

large a n t e r i o r and p o s t e r i o r v e s t i b u l e s . The muscle scar p a t t e r n 

appears to c b n s i s t of at l e a s t 5 scars grouped c l o s e l y together but 

the p r e s e r v a t i o n of the scars i s very poor i n the few specimens i n 
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Khich, they can be. seeix at a l l , 

Remarks : Bythocypris sp.A i s s i m i l a r i n shape to B.chapmani Neale 

1976, from the santonian of W.Australia, but i t i s l a r g e r and more 

elongate. B^.sp.A l a c k s the concave a n t e r o - d o r s a l margin i n the l e f t v a l v e , 

Seen i n B.chapmani,but both species bave a concave v e n t r a l margin. 

Occurrance: This species i s rare i n the Cénomanian of Southern 

England. So f a r i t has c n l y been found i n the Middle and Upper 

Cenomanian. 

Family MACROCYPRÌDIDAE M u l l e r , 1912 

. Genus MACROCYPRIS Brady, 1867 

Type sp e c i e s : Cythere minna B a i r d , 1850. 

Macrocypris muensteriana Jones and Hinde 1890 

(P l a t e 7 , f i g s . l , 2 ) 

1849 B a i r d i a s i l i q u a var. oC Jones : 25, p l . 5 , f i g s . 16e-g. 

1870 Macrocypris ? arcuata (Münster); Jones: 75, 77. 

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

1898 Macrocypris muensteriana Jones and Hinde; Chapman: 334. 

1964c Macrocypris muensteriana Jones and Hinde; Kaye: 43, p l . 4 , f i g s . 9 , 1 0 . 

Diagnosis : Macrocypris w i t h a short v e n t r a l margin and s t r o n g l y 

arched d o r s a l märgiu; Length/height r a t i o low-for the genus. 

M a t e r i a l : I I I v a l v e s and carapaces 

Measurements (ma) Length Height Width 

Carapace. ' OS 9494 1.140 0.483 0.418 

Carapace, OS 9495 1.170 0.490 0.418 

D e s c r i p t i o n : Carapace l a r g e , s t r o n g l y i n f l a t e d . The d o r s a l 

margin i s s t r o n g l y arched and meets the ge n t l y convex v e n t r a l margin 

at àn acute angle, making the p o s t e r i o r b l u n t l y pointed, The 

a n t e r i o r margin i s produced downwards i n t o a hook l i k e a n t e r o - v e n t r a l 

extension. The p o s t e r i o r h a l f of the v e n t r a l margin i s weakly 
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convex w h i l s t the a n t e r i o r h a l f i s sinuous. The g r e a t e s t height 

l i e s j u s t behind mid-length and the great e s t width l i e s at h a l f 

l ength. I n t e r n a l l y there are broad a n t e r i o r and p o s t e r i o r v e s t i b u l e s . 

Remarks: This species i s e a s i l y recognised by i t s r e l a t i v e l y 

low length/height r a t i o and by i t s a n t e r o - v e n t r a l extension. The 

p o s t e r i o r i s not drawn out as i n other Macrocypris species. 

Occurrence: This species i s found mainly i n the Middle and 

Upper Cenomanian but o c c a s i o n a i specimens can be found i n the Lower 

Cenomanian. 

Macrocypris s i l i q u a (Jones 1849) 

( P i a t e 6 , f i g s . l l - 1 3 ; P l a t e 7 , f i g . 3 ) 

1849 Cythere ( B a i r d i a ) s i l i q u a Jones: 25, p l . 5 , f i g s . 16a-d 

(non f i g s . 16e-b) 

1870 Macrocypris s i l i q u a (Jones); Jones: 75, 77. 

1890 Macrocypris s i l i q u a (Jones); Jones & Hinde: 9, p i . 2, figs . 3 8 - 4 1 . 

1898 Macrocypris s i l i q u a (Jones); Chapman: 333 

1964c Macrocypris s i l i q u a (Jones); Kaye: 43, 44, p i . 4 , figs.11,14,15,18. 

Diagnosis: * Macrocypris w i t h evenly arched d o r s a l margin and drawn 

out p o s t e r i o r end. Greatest height at mid-length. 

M a t e r i a l : 200 va l v e s and carapaces. 

Measurements (mm) Length Height Width 

Carapace, OS 9496 1.635 0.522 0.450 

Carapace, OS 9497 1.487 0.500 0.440 

Right v a l v e , OS 9498 1.662 0.541 0.300 

D e s c r i p t i o n : Valves l a r g e with a drawn out p o s t e r i o r end. 

V e n t r a l margin s t r a i g h t to weakly sinuous, d o r s a l margin arched but 

the p o s t e r i o r 1/3 of the d o r s a l margin converges w i t h the v e n t r a l 

margin to give a pointed p o s t e r i o r e x t r e m i t y . In the l e f t v a l v e 

the middle part of the d o r s a l margin i s s t r a i g h t . The r i g h t v a l v e 

overlaps t h e , l e f t p a r t i c u l a r l y i n the mid-dorsal and mi d - v e n t r a l 
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régions. The p o s i t i o n s of great e s t height ànd g r e a t e s t width l i e at 

or j u s t i n f r o n t of mid-length. I n t e r i o r l y the a n t e r i o r and 

p o s t e r i o r v e s t i b u l e s are r e l a t i v e l y broad. 

Remarks : Th i s species bas béeu known s i n c e 1849 but i t was 

not u n t i l 1964 that Kaye erected a l e c t o t y p e from the Cenomanian. 

My spécimens agrée i n a i l respects to the type m a t e r i a l . M . s i l i q u a 

can be d i s t i n g u i s h e d from M. muensteriana Jones and Hinde by i t s 

greater length r e l a t i v e to i t s height and by i t s more d r a w T i out 

p o s t e r i o r . 

Occurrence : M. s i l i q u a occurs s p o r a d i c a l l y throughout the 

Cenomanian i n Southern England but i s never very common. 

Superfamily CYPRIDACEA B a i r d , 1845 

Family PARACYPRIDIDAE Sars. 1923 

Genus PARACYPRIS Sars, 1866 

Type species: P a r a c y p r i s p o l i t a Sars, 1866 

P a r a c y p r i s c f . P. wrothamensis Kaye 1965 

( P l a t e 7,figs.4-7) 

? 1965c Pa r a c y p r i s v/rothamensis Kaye : 226, p l . 9 , f i g s . 10-14 

Diagnosis: A species of Pa r a c y p r i s w i t h an angular a n t e r i o r 

c a r d i n a l angle and a drawn out p o s t e r i o r . 

. M a t e r i a l : 652 v a l v e s and carapaces 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 9499 0.725 0.275 0.12Ò 

Right v a l v e , OS 9500 0.747 0.275 0.120 

D e s c r i p t i o n : Valves very elongate and f r a g i l e . The g r e a t e s t 

height l i e s at 2/7 le n g t h which coïncides w i t h the a n t e r i o r c a r d i n a l 

angle. Behind t h i s the hinge margin i s s t r a i g h t and i n e l i n e d down 

towards the p o s t e r i o r . At 5/7 length i s the p o s t e r i o r c a r d i n a l angle 



This i s rounded and not so w e l l defined as the a n t e r i o r c a r d i n a l angle. 

The p o s t e r i o r i s drawn to a point j u s t above the v e n t r a l margin. 

The a n t e r i o r margin i s b r o a d l y rounded but there i s a concave antero-

d o r s a l margin i n the r i g h t v a l v e . The v e n t r a l margin i s concave i n 

the middle and t h i s c o n c a v i t y i s more pronounced i n the r i g h t v a l v e s , 

The g r e a t e s t width l i e s at 2/5 length. The l e f t v a l v e i s l a r g e r than 

the r i g h t o v e r l a p p i n g p a r t i c u l a r l y d o r s a l l y and v e n t r a l l y . 

The inner l a m e l l a i s very broad w i t h a l a r g e c r e s c e n t i c a n t e r i o r 

and t r i a n g u l a r p o s t e r i o r v e s t i b u l e s . The hinge c o n s i s t s of a weak groove 

i n the l e f t v a l v e i n t o which f i t s the d o r s a l edge of the r i g h t v a l v e . 

There i s an extensión of the antero-dorsal margin i n the l e f t 

v a l v e which corresponds w i t h the antero-dorsàl notch i n the r i g h t 

v a l v e . Other i n t e r n a l d e t a i l s could not be "seen. 

Remarks: These specimens appear to be very c l o s e to P.wrothamensis 

from the A l b i a n of Southern England. However, the Cenomanian forms 

show some V a r i a t i o n i n shape. Specimens which are l e s s drawn out 

p o s t e r i o r l y , and others having more rounded a n t e r i o r c a r d i n a l angles, 

can be found, but a l l intermediates occur even v / i t h i n one sample. 

A l l the specimens however are somewhat smaller than P. wrothamensis 

and bave the p o s i t i o n of g r e a t e s t height a l i t t l e f u r t h e r back. 

Occurrence: This species i s infrequent i n the Lower Cenomanian 

but may become q u i t e common i n Middle and Upper Cenomanian samples. 

Family PONTOCYPRIDIDAE Müller, 1894 

Genus PONTOCYPRELLA Ljubimova, 1955 

Type species: B a i r d i a h a r r i s i a n a Jones, 1849 

This genus was i n c l u d e d i n the P a r a c y p r i d i d a e by Sv/ain i n the 

" T r e a t i s e " (1961, ed. Moore and P i t r a t ) . Van Morkhoven (1962) 

regarded P o n t o c y p r e l l a as a synonym of A r g i l l o e c i a Sars 1866 and 
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placed t h i s genus i n the Pontocyprididae. This view was followed 

by Hartmann and P u r i (1974) but they questioned the grouping of 

P o n t o c y p r e l l a w i t h A r g i l l o e c i a . In A r g i l l o e c i a the r i g h t v a l v e i s • 

l a r g e r than the l e f t and sexual dimorphism i s pronouhced. 

P o n t o c y p r e l l a has the l e f t v a l v e l a r g e r than the r i g h t and has much 

le s s pronounced sexual dimorphism. The genus P o n t o c y p r e l l a i s 

t h e r e f o r e maintained and i t i s bere included i n the P o n t o c y p r i d i d a e . 

P o n t o c y p r e l l a h a r r i s i a n a (Jones 1849) 

( P i a t e 7 , f i g s . l 5 , l & ) 

1849 Cythere ( B a i r d i a ) h a r r i s i a n a Jones: 25, p i . 6 , f i g s . 17a-c, 

? f i g s . d,e: non f i g . f. 

non 1854 Cytheridea h a r r i s i a n a (Jones); Bosquet: 63, p i . 5 , f i g . 5 . 

1870 B a i r d i a h a r r i s i a n a (Jones); Jones: 75, 77. 

non 1874 B a i r d i a h a r r i s i a n a (Jones); Reuss: 141, p i . 2 , f i g s . 6 - 7 

1890 B a i r d i a h a r r i s i a n a (Jones); Jones and Hinde: 8, p i . 2 , figs.52-55 

non 1929 B a i r d i a b a r r i s i a n a (Jones); Alexander: 60, p i . 2 , figs.10-19. 

1962 P o n t o c y p r e l l a h a r r i s i a n a (Jones); Neale: 431-432, p i . 6 , 

f i g . 1 2 : non f i g . 1 3 . 

non 1965a P o n t o c y p r e l l a h a r r i s i a n a (Jones); Kaye: 73-74, p i . 5 , f i g s . 3 - 4 . 

1966 P o n t o c y p r e l l a h a r r i s i a n a (Jones); Griindel: 17, p i . 2 , f i g . 9. 

Diagnosis: An elongate species of P o n t o c y p r e l l a w i t h an 

o b l i q u e l y rounded a n t e r i o r end and a b l u n t l y p o i n t e d p o s t e r i o r end. 

V e n t r a l margin concave. 

M a t e r i a l ; 500 v a l v e s and carapaces. 

:̂  Measurements (mm) . Length Height Width 

L e f t v a l v e , OS 9502 0.703 0.286 0.120 

Right v a l v e , OS 9503 0.670 0.253 0.120 
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D e s c r i p t i o n : Valvas elongate more than twice as long as h i g h . 

Dorsal margih gently convex c u r v i n g down p o s t e r i o r l y to the b l u n t l y 

pointed p o s t e r i o r which l i e s below h a l f height. V e n t r a l margin 

concave i n the middle but c u r v i n g up p o s t e r i o r l y . A n t e r i o r margin 

o b l i q u e l y rounded w i t h g r e a t e s t protuberance j u s t beneath the d o r s a l 

margin then curving more sh a r p l y beneath so that the a n t e r o - v e n t r a l 

margin i s trúncate. L e f t v a l v e overlaps the r i g h t along the d o r s a l 

and v e n t r a l margins, at the a n t e r i o r end there i s no o v e r l a p . In 

d o r s a l viev; the carapace i s elongate o v a l i n shape, the si d e s of 

the v a l v e s are almost s t r a i g h t i n the middle región. The l e f t v a l v e 

croases the median l i n e a n t e r o - d o r s a l l y . Greatest width l i e s at 

mid length. 

The hinge c o n s i s t s of a groove i n the l e f t v a l v e i n t o which the 

d o r s a l edge of the r i g h t v a l v e f i t s . The inner l a m e l l a i s very broad 

a n t e r i o r l y . The width of the fused zone i s moderately broad and of 

the same width from a n t e r i o r to p o s t e r i o r . There i s a very broad 

Vestibüle at the a n t e r i o r end and a smaller one at the p o s t e r i o r but 

the d i s t a n c e between the inner l a m e l l a and the outer l a m e l l a i s very 

narrow. Other i n t e r n a i f e a t u r e s could not be seen. 

Remarks: This species was f i r s t erected by Jones, but he appears 

to bave used i t t o cover a group of forms now regarded as separate 

species. The specimen f i g u r e d by Jones as p i . 6 , f i g . 17c has been 

taken as t y p i c a l by Neale (1962) but no l e c t o t y p e has so f a r been 

erected. This specimen which has been r e - f i g u r e d by Neale agrees 

i n a l i respects w i t h a group of specimens from the B r i t i s h Cenomanian. 

The specimens f i g u r e d by Kaye (1965) are shorter and hi g h e r than t r u e 

P . h a r r i s i a n a specimens and may not be c o n s p e c i f i c . A tr u e 

I n t e r p r e t a t i o n of t h i s species cannot he given u n t i l a l e c t o t y p e 

i s erected. 
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Occurrence : P. harrisi.ana occurs r a r e l y i n the Lower and 

Middle Cenomanian of Southern England, but i t may become more common 

the Upper Cenomanian. 

P o n t o c y p r e l l a h i n d e i n.sp. 

( P i a t e 7 , f i g s . l l , 1 3 , 1 4 ) 

D e r i v a t i o n of name: A f t e r G.J. Hinde i n honour of b i s 

c o n t r i b u t i o n to the study of Cretaceous Ostracoda. 

1966 P o n t o c y p r e l l a r a r a Kaye; Grundel: 19, p i . 2 , f i g s . 5, 6, 

p i . 9 , f i g . l . 

Diagnosis : A species of P o n t o c y p r e l l a with a convex d o r s a l 

.margin and s t r a i g h t v e n t r a l margin i n the l e f t v a l v e . P o s t e r i o r 

end rounded, a n t e r i o r end s l i g h t l y o b l i q u e l y rounded. 

Holotype: A l e f t v a l v e , OS 9504. Sample BB8, 13.5m. below the 

base of the Plenus M a r l s , Upper Cenomanian, Blue B e l l H i l l , Kent. 

Paratypes: 9 v a l v e s OS 9506 to OS 9514 from the same h o r i z o n 

and l o c a l i t y - . 

Other M a t e r i a l ; 576 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Holotj^pe, l e f t v a l v e . OS 9504 0.714 0.352 0.165 

Paratype, r i g h t v a l v e . OS 9506 0.692 0.318 0.132 

Male? l e f t v a l v e OS 9505 0.770 0.319 0.176 

D e s c r i p t i o n : Valves about twice as long as h i g h . In the 

r i g h t v a l v e the d o r s a l margin i s g e n t l y archéd, c u r v i n g more s t r o n g l y 

at the p o s t e r i o r . The p o s t e r i o r margin i s r e l a t i v e l y broadly rounded 

the p o s t e r i o r extremity l y i n g at 1/3 h e i g h t . The v e n t r a l margin i s 

s t r a i g h t . The a n t e r i o r margin i s broadly rounded and only s l i g h t l y 

o b l i q u e ^ In the r i g h t v a l v e the a n t e r i o r margin i s more o b l i q u e l y 

rounded, the v e n t r a l margin i s weakly concave and the d o r s a l margin 
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c o n s i s t s of two s t r a i g h t p a r t s meeting at a rounded angle of about 

170° j u s t i n f r o n t of mid-length. The greatest height l i e s at mid-

le n g t h . In d o r s a l view the carapace i s e l l i p t i c a l . 

The hinge c o n s i s t s of a groove i n the r i g h t v a l v e i n t o which 

f i t s an i n d i s t i n c t bar which i s found i n the l e f t v a l v e . The inner 

l a m e l l a i s broad without a v e s t i b u l e at the a n t e r i o r end but w i t h 

a small one at the p o s t e r i o r . Normal pores are small and w i d e l y 

spaced, marginal pore canals cannot be seen. The centre muscle scar area 

c o n s i s t s of 3 h o r i z o n t a l l y elongate scars w i t h a f u r t h e r scar j u s t 

behind the middle one. 

There i s some v a r i a b i l i t y i n sbape w i t h i n t h i s s p e c i e s , some 

spécimens being l e s s high r e l a t i v e to t h e i r length. I t i s p o s s i b l e 

that thèse are maie spécimens. 

Remarks : This species was f i g u r e d and describéd by Grundel 

(1966) but he placed i t i n P o n t o c y p r e l l a r a r a Kaye. Kaye's species 

however bas a l e s s arched d o r s a l margin and a d i s t i n c t l y acute 

p o s t e r i o r end and the two forms are not regarded as c o n s p e c i f i c . 

P. h i n d e i can be d i s t i n g u i s h e d from P. harrisiâna by i t s l e s s 

o b l i q u e a n t e r i o r margin, more rounded p o s t e r i o r end, lower l e n g t h / 

height r a t i o and s t r a i g h t v e n t r a l margin i n the l e f t v a l v e . 

P. robusta n. sp. bas a lower length/height r a t i o than P. h i n d e i 

and i t a l s o bas a more s t r o n g l y arched d o r s a l margin and a more 

h e a v i l y c a l c i f i e d s h e l l . 

Occurrence : P. h i n d e i i s o f t e n f a i r l y common i n the Lower 

Cenomanian but o c c a s i o n a l spécimens can be found i n the Middle and 

Upper Cenomanian. 

P o n t o c y p r e l l a robusta n. sp. 

( P l a t e 7,figs.8-10,12) 

Dérivation of name: Robustns - L a t i n = robust - r c f e r r i n g to 

the s t r e n g t h of c a l c i f i c a t i o n . 

8 2 



D i a g n o s i s : A s t r o n g l y c a l c i f i e d species of P o n t o c y p r e l l a w i t h 

a s t r o n g l y arched d o r s a l margin, very low, rounded p o s t e r i o r and a 

length equal t o l e s s than twice the he i g h t . 

Hclotype; A l e f t v a l v e , OS 9515. Sample BB13, 3.5m. below the 

base of the Plenus M a r l s , Upper Cenomanian, Blue B e l l H i l l , Kent. 

Paratypes; 15 valves and carapaces, OS 9516 to OS 9530 from the 

same h o r i z o n and l o c a l i t y . 

Other M a t e r i a l : S e v e r a l hundred v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Holotype, l e f t v a l v e . OS 9515 0.725 0.418 0.176 

Paratype, r i g h e v a l v e . OS 9516 0.727 0.357 0.160 

Paratype, carapace. OS 9517 0.747 0.418 0.341 

D e s c r i p t i o n : Valves l a r g e and s t r o n g l y c a l c i f i e d . . In the 

l e f t v a l v e the d o r s a l margin i s s t r o n g l y arched, i t curves dovm s t e e p l y 

at the p o s t e r i o r to the narrowly rounded p o s t e r i o r margin. The 

p o s t e r i o r extremity l i e s at k h e i g h t . The v e n t r a l margin i s 

s t r a i g h t and the a n t e r i o r margin s e m i - c i r c u l a r . In the r i g h t v a l v e 

the v e n t r a l margin i s concave, the p o s t e r i o r part of the d o r s a l 

margin i s arched w h i l s t the a n t e r i o r 2/5 i s s t r a i g h t and i n c l i n e d 

down to the a n t e r i o r . The l e f t v a l v e overlaps the r i g h t p a r t i c u l a r l y 

along the d o r s a l and v e n t r a l margins. In d o r s a l view the carapace i s 

r e l a t i v e l y broad with an o v a l o u t l i n e , the sides converge s l i g h t l y 

from the middle towards the ends of the carapace. The g r e a t e s t 

breadth l i e s j u s t behind mid-length. 

The hinge of the r i g h t v a l v e c o n s i s t s of a g e n t l y arched 

groove w i t h a weak bar beneath i t . Ln the l e f t v a l v e there i s a 

corresponding bar. 

The inner l a m e l l a i s f a i r l y broad a n t e r i o r l y but r a t h e r narrow 

at the p o s t e r i o r , V e s t i b i i l e s are not developed. 

The muscle scars c o n s i s t of a v e r t i c a l row of three 
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h o r i z o n t a l l y elongate scars w i t h a f u r t h e r scar j u s t behind the 

middle one. . 

Remarks: P. robusta i s s i m i l a r to P. h i n d e i but can be 

d i s t i n g u i s h e d by i t s g r e a t e r height i n r e l a t i o n to i t s l e n g t h , i t s 

more arched d o r s a l margin and i t s greater i n f l a t i o n . P. maynci 

O e r t l i 1958, from the A p t i a n / A l b i a n of Apt,-has a more compressed 

o u t l i n e i n d o r s a l view and a ge n t l y convex v e n t r a l margin. 

Occurrence: This species i s only found above the mid-

Cenomanian non-sequence where i t i s o f t e n very common. Due to i t s 

robust nature i t i s one of the few species which can be removed from 

samples of hard chalk. 

P o n t o c y p r e l l a ? bosquetiana (Jones 1849) 

( P l a t e 8 , f i g s . l , 2 ) 

1849 C y t h e r e l l a ? bosquetiana Jones: 33, p l . 6, f i g s . 23a-c. 

1870 Cythere bosquetiana (Jones) Jones: 75, 77. 

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

f i g s . 35-37. 

? 1965a P o n t o c y p r e l l a semiquadrata Kaye: 224, p l . 3 , f i g s . 1-8. 

Diagnosis : A species r e f e r r e d to the genus P o n t o c y p r e l l a 

w i t h a sub-quadrate o u t l i n e and broadly rounded a n t e r i o r and 

p o s t e r i o r ends. 

M a t e r i a l : 35 v a l v e s and carapaces 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 9531 0.600 0.319 0.176 

D e s c r i p t i o n : Valves subrectangular i n o u t l i n e w i t h a weakly 

convex d o r s a l margin and a weakly concave v e n t r a l margin. The 

a n t e r i o r margin i s s e m i - c i r c u l a r and the p o s t e r i o r margin i s broadly 

rounded. In d o r s a l view the carapace i s l a t e r a l l y compressed, the margins 

of the l e f t and r i g h t v a l v e s diverge g r a d u a l l y from the a n t e r i o r 
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then become nearly p a r a l l e l i n the centre before converging more 

sha r p l y at the p o s t e r i o r . The l e f t v a l v e overlaps the r i g h t around 

the e n t i r e margin. 

I n t e r n a i d e t a i l s were not seen. 

Remarks: This species was based on a s i n g l e carapace from 

the chalk d e t r i t u s of Charing by Jones i n 1849. Jones, however, 

pla c e d ; i t f i r s t i n C y t h e r e l l a and l a t e r i n Cythere. Jones' 

specimen i s i d e n t i c a l w i t h s e v e r a l specimens found^during the prèsent 

study. This species i s s i m i l a r i n shape to F o n t o c y p r e l l a 

semiquadrata Kaye from the A l b i a n of Southern England, but Kaye's 

specimens are a l i t t l e higher r e l a t i v e to t h e i r l e n g t h . 

Occurrence: This species can be found r a r e l y i n the Lower Cenomanian 

of Southern England. I t i s more common i n samples from B a r r i n g t o n than 

elsewhere. 

Superfamily CYTHERACEA B a i r d , 1850 

Family CYTHERIDEIDAE Sars, 1925 

Subfamily CYTHERIDEINAE Sars, 1925 

Genus DOLOCYTHERIDEA T r i e b e l , 1938 

Subgenus DOLOCYTHERIDEA (PURACYTHERIDEA) Gründel, 1971 

Type s p e c i e s : P o n t o c y p r i s bosquetiana Jones and Hinde 1890 

Dolocytheridea (Puracytheridea) bosguetiana 

(Jones and Hinde 1890) 

( P i a t e 8,figs.7-10) 

1849 B a i r d i a angusta (Munster); Jones: 26, p i . 6 , f i g s . 18a-f. 

1890 Pontocypris bosquetiana Jones and Hindé: 4, p i . 2 , f i g s . 6 5 , 

p i . 4 , f i g . 3 . 

1890 Pontocypris t r i q u e t r a Jones; Jones and Hinde: 4, p i . 3 , 

f i g s . 35-37 
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1890 Bythocypris reussiana Jones and Hinde: 12, p i . 2 , 

f i g s . 56, 61-63 

1893 Pontocypris bosquetiana Jones and Hinde; Cbapman and Sherborn: 346 

1898 Pontocypris bosquetiana Jones and Hinde; Cbapman: 332 

1938 Cytheridea (Dolocytberidea) bosquetiana (Jones and Hinde) 

T r i e b e l : 498, p i . 5 , f i g s . 8 0 - 8 3 , p i . 6 , f i g . 9 1 

1956 Dolocytberidea bosquetiana (Jones and Hinde); Mertens: 196, 

p i . 10, f i g s . 45-47. 

1956 Dolocytberidea bosquetiana (Jones and Hinde); Deroo: 1511. 

1958 Dolocytberidea bosquetiana (Jones and Hinde); O e r t l i : p i . 4 , 

f i g s . 85,86. 

1962 Dolocytberidea bosquetiana (Jones and Hinde); Elleirmàn: 401, 

f i g s . 14, 15. • 

1964c Dolocytberidea bosquetiana (Jones and Hinde); Kaye: 46, 

p l . l , f i g s . 18-20 

1966 Dolocytberidea bosquetiana (Jones and Hinde); Gruhdel: 18, 

p i . 2 , f i g . 14. 

197lb Dolocytberidea bosquetiana (Jones and Hinde); Damotte: 110, 

p i . 7, f i g . 16. 

1971 Dolocytberidea (Puracytheridea) bosquetiana (Jones and.Hinde); 

Grundel.: 36, p i . 4 , f i g s . 7-11: t e x t f i g . 9 . 

D i agnosis: A species of Dolocytberidea w i t h a convex d o r s a l 

margin and a s t r a i g b t v e n t r a l margin. Hinge elements without 

c r e n u l a t i o n s . 

M a t e r i a l ; 222 v a l v e s and carapaces. 

Measurements (mm) Lengtb Height Width 

Female, l e f t v a l v e . OS 9533 0.736 0.384 0.165 

Female, r i g h t v a l v e . OS 9534 0.703 0.363 0.160 

Male, righi' v a l v e , OS 9535 0.791 0.384 0.187 
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D e s c r i p t i o n : Valves t'ninly c a l c i f i e d , o f t e n extremely w e l l 

preserved. V e n t r a l margin weakly concave,curving round i n t o the 

broad l y rounded a n t e r i o r margin. The d o r s a l margin i s g e n t l y convex 

w i t h the curvature i n c r e a s i n g towards the p o s t e r i o r e s p e c i a l l y i n 

females where there i s a d i s t i n c t p o s t e r o - v e n t r a l margin. The 

p o s t e r i o r e x t r e m i t y i s very low - at about 1/5 height i n females and 

about k height i n males. Valves are moderately i n f l a t e d w i t h a 

smooth s u r f a c e . Greatest height l i e s at about mid-length and the 

g r e a t e s t breadth l i e s j u s t a n t e r i o r to mid-length. In d o r s a l view 

the s i d e s are almost s t r a i g h t . Sexual dimorphism i s pronounced, 

males being l e s s high than females. 

There i s a small v e s t i b u l e at the a n t e r i o r , o t h e r w i s e the inner 

margin and l i n e of concrescence c o i n c i d e . The marginal zone i s broad 

and i s crossed by 40 marginal pore canals some of which are f a l s e . 

P o s t e r i o r l y there are about 20 marginal pore canals. Normal pores 

are l a r g e and f a i r l y widely spaced. 

The hinge c o n s i s t s o f , i n the l e f t v a l v e , two smooth sockets 

separated by a smooth groove. The r i g h t v a l v e i s complementary. 

The c e n t r a l muscle scars c o n s i s t of an arcuate row of four 

o v a l scars w i t h an a n t e r i o r horse-shoe ehaped scar. 

Remarks: This species was included i n B a i r d i a angusta 

(Munster) by Jpnes (1849) but i t was l a t e r recognised as a d i s t i n c t 

species by Jones and Hinde (1890). I t has been w e l l described by 

T r i e b e l (1938) and Mertens (1956) and i n 1964 Kaye erected a 

l e c t o t y p e . The subgenus Dolocytberidea (Puracytheridea) was erected 

by Gründel (1971) for forms w i t h smooth hinge elements and a 

p o s t e r i o r extremity to the val v e which i s almost i n l i n e w i t h the 

v e n t r a l margin. 

Occurre.nce : This species i s c h i e f l y known from the Middle and 

Upper A l b i a n of North-west Europe but i t can al s o be found i n the 
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G l a u c o n i t i c Marl and the succeeding few metres of the Lower 

Cenomanian i n Southern England, 

Dolocytheridea (Puracytheridea) cf.D.(P;) c r a s s a 

Damotte 1971 

( P i a t e 8 i f i g s . l l - 1 3 ? P l a t e 9 , f i g . l ) 

c f . 1971a Dolocytheridea crassa Damotte: 4, p l . l . f i g s . 2a-c. 

Diagnosis : A s t r o n g l y c a l c i f i e d species of Dolocytheridea 

( P u r a c y t h e r i d e a ) w i t h à s t r o n g l y arched d o r s a l margin which becomes 

almost v e r t i c a l at the p o s t e r i o r end. 

M a t e r i a l : 20 valves and carapaces. 

Meàsurements (mm) Length Height Width 

Female l e f t v a l v e . OS 9537 0.835 0.500 0.200 

Female r i g h t v a l v e . OS 9538 0.800 0.450 0.220 

Male r i g h t v a l v e . OS 9539 0.945 0.440 0.200 
D e s c r i p t i o n : Valves s t r o n g l y b u i l t , f a i r l y l a r g e and 

i n f l a t e d . In l e f t valves the d o r s a l margin i s convex without 

c a r d i n a l angles but there i s a s l i g h t f l a t t e n i n g along the hinge 

margin. The d o r s a l margin curves round sharply at the p o s t e r i o r end so 

tha t there i s an almost v e r t i c a l p o s t e r i o r margin. The p o s t e r i o r 

e x t r e m i t y l i e s at \ height. The v e n t r a l margin i s s t r a i g h t and the 

a n t e r i o r margin i s broadly rounded. In the r i g h t v alves the 

a n t e r i o r and p o s t e r i o r parts of the d o r s a l margin are l e s s curved 

and the v e n t r a l margin i s weakly concave. In d o r s a l view the v a l v e s 

are o v a i i n o u t l i n e with the g r e a t e s t width j u s t behind mid-length. 

The g r e a t e s t height l i e s j u s t i n f r o n t of mid-length. 

The marginai zone i s moderately broad w i t h numerous marginai 

pore c a n a l s . At the a n t e r i o r end there i s a broad v e s t i b u l e but the 

d i s t a n c e between the outer and in n e r laraellae i s very narrow. 

There i s a l s o - a small v e s t i b u l e at the p o s t e r i o r end. 
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The hinge c o n s i s t s of a groove beneath the d o r s a l margin i n 

the l e f t v a l v e . This i s open at both ends and i s bounded beneath by 

a short strong bar. No w e l l preserved r i g h t v a l v e hinges have been 

found but there appears to be a smooth bar v;ithout t e e t h at the ends. 

P r e s e r v a t i o n of muscle scars i s not very good but there i s a row of 

4 adductor s c a r s . 

Remarks : This species i s very s i m i l a r to D.(P). c r a s s a 

Damotte. Right v a l v e s are almost i d e n t i c a l but the o u t l i n e of l e f t 

v a l ves i s a l i t t l e d i f f e r e n t . The d o r s a l margin i n the l e f t v a l v e s 

of D.(P). c r a s s a i s l e s s arched and the p o s i t i o n of gr e a t e s t h e i g h t 

i s a l i t t l e f u r t h e r forward. These d i f f e r e n c e s might be thought to 

be mere geographical v a r i a t i o n s except that i n t e r n a l l y the hinge i s 

stronger i n the B r i t i s h specimens and the marginal zone at the 

a n t e r i o r i s d i f f e r e n t . . Specimens of D.(P.) c r a s s a have a small 

a n t e r i o r v e s t i b u l e but i n the B r i t i s h specimens there i s a broad 

area where the inner and outer l a m e l l a e are not fused. I t seems 

more l i k e l y t h e r e f o r e that the two forms are d i s t i n c t from each 

other. 

Occurrence: This species has only been found i n one sample 

from j u s t below the mid-Cenomanian non-sequence from Southerham, 

Sussex. In t h i s sample i t i s f a i r l y common and i t i s i n 

a s s o c i a t i o n w i t h other species which have not been found elsewhere 

i n the B r i t i s h Cenomanian. 

Genus CLITHROCYTHERIDEA Stephenson, 1936 

Type s p e c i e s : Cytheridea g a r r e t t i Howe and Chambers,1935 

? C l i t h r o c y t h e r i d e a a f f . Haplocytheridea nana 

T r i e b e l 1938 

(P l a t e 8,fi&s.3-6) 

1938b Cyt h e r i d e a (Haplocytheridea) nana T r i e b e l : 491, p i . 3 , f i g s . 5 8 - 6 2 . 

8 9 



1963c ? C l i t h r o c y t h e r i d e a a f f . Haplocytheridea nana T r i e b e l ; Kaye: 30, 

p l . l , f i g s . 14,15. 

Di a g n o s i s : A species s i m i l a r i n appearance t o Haplocytheridea 

nana T r i e b e l but w i t h a hinge c o n s i s t i n g of two c r e n u l a t e sockets 

separated by a f i n e l y d e n t i c u l a t e bar i n the l e f t v a l v e . Above the 

bar i s an accommodation groove. 

M a t e r i a l ; 484 valves and carapaces 

Measurements (mm) Length Height Width 

Female l e f t v a l v e . • OS 9541 0.374 0.264 0.110 

Female carapace OS 9542 0.374 0.253 0.210 

Male l e f t v a l v e OS 9543 0.418 0.253 0.110 
D e s c r i p t i o n : Valves small but plump and s t r o n g l y c a l c i f i e d . 

The a n t e r i o r margin i s broadly and o b l i q u e l y rounded, i t j o i n s the 

hinge margin without a-marked c a r d i n a l angle. The hinge margin i s 

s l i g h t l y f l a t t e n e d , more so i n r i g h t valves.. The p o s t e r i o r i s 

narrowly rounded with the p o s t e r i o r extremity at 1/3 beig h t . The 

v e n t r a l margin i s s t r a i g h t to weakly convex. The p o s i t i o n of 

g r e a t e s t b e i g h t l i e s j u s t i n f r o n t of mid-length. The surface of 

the v a l v e s i s smooth. 

I n t e r n a i l y the marginai zone i s moderately wide with a very 

s m a l l Vestibüle at the a n t e r i o r end. There are about 15-20 t h i n 

m a rginai pore canals at the a n t e r i o r end w i t h two or three f a l s e 

m a rginai pore canals. At the p o s t e r i o r end there are about 10 

marginai pore canals. Muscle scars are not w e l l preserved but a 

v e r t i c a l row of 4 adductor scars can he seen i n a few. specimens. 

The hinge of the l e f t v a l v e c o n s i s t s of two elongate t e r m i n a l 

c r e n u l a t e s o c k e t s , separated by a d e n t i c u l a t e bar. Above t h i s bar 

i s a broad accommodation groove. The r i g h t v a l v e i s comple.mentary. 

Males are f a i r l y common. They are more elongate than femàles. 

Remarks : In e x t e r n a l appearance t h i s species i s very d o s e to 
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Haplocytheridea nana T r i e b e l , but T r i e b e l and Mertens (1956) have 

recorded t h i s s pecies as having a median groove and not a median 

bar i n the hinge of the l e f t v a l v e . Kaye (1963b) records specimens 

s i m i l a r to the B r i t i s h Cenomanian forms, w i t h a median bar i n the 

hinge of the l e f t v a l v e . He r e f e r s to h i s forms as ? C l i t h r o c y t h e r i d e a 

a f f . H a p l o c y t h e r i d e a nana. This species i s v e r y s i m i l a r to species 

of the genus As c i o c y t h e r e (Swain) as l i s t e d by Damotte (1971) but 

i n A s c i o c y t b e r e the median bar i n the l e f t v a l v e i s smooth and not 

f i n e l y c r e n u l a t e . F o l l o w i n g Kaye, t h i s s pecies i s t h e r e f o r e 

t e n t a t i v e l y r e f e r r e d to the genus C l i t h r o c y t h e r i d e a . 

Occurrence : This species i s g e n e r a l l y r a r e , but i n a few 

samples from the Lower and Middle Cenomanian i t i s very abundant. 

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

Subfamily SCHULERIDEINAE Mandelstam, 1959 

Genus SCHULERIDEA Swartz and Swain,1946 

Type s p e c i e s : S c h u l e r i d e a acuminata Swartz and Swain, 1946. 

Schu l e r i d e a jonesiana (Bosquet 1852) 

( P l a t e 9,figs.2,3). 

1849 Cythere h i l s e a n a (Roemer); Jones: 10, p l . l , f i g s . l a - g . 

1852 C y t h e r i d e a jonesiana Bosquet: 38. 

non 1854 Cy t h e r i d e a jonesiana Bosquet; Bosquet: 74, p i . 8 , f i g s . 5a-d. 

1870 C y t h e r i d e a p e r f o r a t a (Roemer); Jones: 74. 

1890 C y t h e r i d e a p e r f o r a t a (Roemer); Jones and Hinde: 29,pi.1,figs.1-4. 

1893 C y t h e r i d e a p e r f o r a t a (Roemer); Chapman and Sherborn: 349 

1893 C y t h e r i d e a p e r f o r a t a i n s i g n i s Chapman and Sherborn: 349, 

pi.14, f i g . 1 0 . 

1893 C y t h e r i d e a rotundata Chapman and Sherborn: 349.pl.14, f i g . 1 1 . 

1893 Cythere ? s p i n i f e r a Chapman and Sherborn: 348, pi . 1 4 , f i g . 3 . 

non 1935 Cy t h e r i d e a jonesiana Bosquet; Veen: p l . l , f i g s . 1-10. 
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1938b Cytherîdea (Haplocytheridea) jonesiana Bosquet; T r i e b e l : 480, 

p l . 2, f i g s . 21-25. 

1954 H a p l o c y t b e r i d e a jonesiana (Bosquet); Stchêpinsky: p l . 2 , f i g s . 1 3 , 1 4 . 

1956 S c b u l e r i d e a jonesiana (Bosquet) Mertens: 193, pl.10 , f i g s . 3 8 - 4 0 . 

1956 S c b u l e r i d e a jonesiana (Bosquet); Deroo: 1512, p l . 2 , f i g s . 2 6 - 3 1 . 

? 1958 S c b u l e r i d e a jonesiana (Bosquet); O e r t l i : 1507,pl.5, figs.105-113 

1962 S c b u l e r i d e a jonesiana (Bosquet); Ellerman: 401, f i g s . 13a-c. 

1963c S c b u l e r i d e a jonesiana (Bosquet); Kaye: 31, p l . 2 , f i g s . 9 - 1 3 . 

1964c S c b u l e r i d e a jonesiana (Bosquet); Kaye: 45,46,pl.1, f i g s . 1 - 5 

1966 S c b u l e r i d e a jonesiana jonesiana (Bosquet) ; Griindel: 22, 

p l . 3 , f i g s . 12,13. 

1971b S c b u l e r i d e a jonesiana (Bosquet); Damotte: 112, p l . 8 , f i g . 5 . 

Diagnosis : A large species of S c b u l e r i d e a witb a s t r o n g l y 

p i t t e d s u r f a c e and a prominent eye t u b e r c l e . Sexual dimorphism i s 

w e l l marked. 

M a t e r i a l ; 1000 val v e s and carapaces. 

Measurements (mm) Lehgth Height Width 

Female l e f t v a l v e OS 9546 0.800 0.539 0.220 

- Maie l e f t v a l v e OS 9545 1.033 0.626 0.203 

D e s c r i p t i o n : Valves large and h e a v i l y c a l c i f i e d . Tbe 

a n t e r i o r margin i s broadly and o b l i q u e l y rounded. In the l e f t v a l v e 

there i s no d i s t i n c t a n t e r i o r c a r d i n a l angle and the hinge margin 

i s only s l i g h t l y f l a t t a n e d . The p o s t e r i o r c a r d i n a l angle i s 

rounded and behind i t the poster o - d o r s a l margin i s almost s t r a i g h t 

and s t e e p l y i n c l i n e d towards the p o s t e r i o r e x t r e m i t y which l i e s at 

\ height. In the r i g h t v a l v e the a n t e r i o r and p o s t e r i o r c a r d i n a l 

angles are rounded and the hinge margin i s s t r a i g h t . The p o s t e r i o r 

extremity i s rounded and the v e n t r a l margin i s g e n t l y convex. A 

small but d i s t i n c t eye t u b e r c l e i s présent. The valve surface i s 

p i t t e d . The p o s i t i o n of greatest width l i e s j u s t behind mid 
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l e n g t h at 3/5 h e i g h t . 

I n t e r n a l l y the marginal zone i s of moderate w i d t h , without 

v e s t i b u l e s . There are numerous marginal pore canals many of which 

are f a l s e . Normal pores are t h i c k and numerous. 

The hinge of the l e f t v a l v e c o n s i s t s of s t r o n g l y c r e n u l a t e 

t e r m i n a l sockets separated by a narrow smooth groove. Immediately 

above t h i s groove and o f t e n s l i g h t l y overhanging i t i s a smooth bar, 

and above t h i s i s an accommodation groove. The hinge- of the r i g h t 

v a l v e i s complementary. 

Males are f a i r l y coiranon. They are longer and a l i t t l e h igher 

than females. 

Remarks: This species was f i r s t d e s c r i b e d by Jones (1849) who 

included i t i n Dol o c y t h e r i d e a h i l s e a n a (Roemer). Bosquet (1852) 

recognised Jones' forms as being d i s t i n c t and erected the species 

Cytheridea j o n e s i a n a . Jones (1870) and Jones and Hinde (1890), 

however, p r e f e r r e d to re-group t h e i r forms under Cytheridea p e r f o r a t a 

(Roemer), a T e r t i a r y form. Several more species and sub-species 

were used by Chapman and Sherborn (1893) and these are now regarded 

as being c o n s p e c i f i c w i t h Bosquet's species (Kaye 1964). The forms 

described as Cy t h e r i d e a jonesiana by Bosquet (1854) and Veen (1935) 

have been renamed as Aeguacytheridea mosaensis by Deroo (1966). 

A lectotype f o r S c h u l e r i d e a jonesiana was erected by Kaye i n 1964 

and specimens from the B r i t i s h Cenomanian agree p e r f e c t l y w i t h t h i s . 

Occurrence: This species i s common up to the l e v e l of the 

mid-Cenomanian non-seguence but occ a s i o n a l specimens may be found 

above t h i s l e v e l . 

S c h u l e r i d e a medwayensjs n. sp. 

( P l a t e 9,figs.4-6) 

D e r i v a t i o n of name: A f t e r the Medway v a l l e y on the north side 
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of which i s Blue B e l l H i l l - the type l o c a l i t y f o r t ^ i s s p e c i e s . 

Diagnosis : A s m a l l . s p e c i e s of S c h u l e r i d e a w i t h a p i t t e d surface 

and two spines at the p o s t e r i o r extremity i n the r i g h t v a l v e s . 

Holotype : . A f emale l e f t v a l v e OS 9547. Sample Bar 4, 4-5 m 

below the base of the Burwell Rock, Middle Cenomanian, B a r r i n g t o n , 

Cambs. ' . , 

Paratypes; 18 v a l v e s and carapaces OS 9548 to OS 9565 from the 

same h o r i z o n and l o c a l i t y . 

Other m a t e r i a l ; 8 v a l v e s . 

Measurements (mm) Length Height Width 

Holotype, female l e f t v a l v e , OS 9547 0.560 0.384 0.150 

Paratype, female r i g h t v a l v e , OS 9548 0.539 0.319 0.143 

D e s c r i p t i o n : Valves s t r o n g l y c a l c i f i e d , moderately i n f l a t e d . 

In the l e f t v a l v e the d o r s a l margin i s arched w i t h the g r e a t e s t 

height j u s t i n f r o n t of mid-length. There i s a s l i g h t f l a t t e n i n g 

along the a n t e r o - d o r s a l margin but the margin i s then broadly rounded 

at the a n t e r i o r end. The a n t e r i o r margin bears 5 i n d i s t i n c t spines. 

Behind mid-length the d o r s a l margin i s only weakly convex, i t curves 

round with an i n d i s t i n c t p o s t e r i o r c a r d i n a l angle i n t o the postero-

d o r s a l margin which i s weakly convex. The p o s t e r i o r e x t r e m i t y l i e s 

at 1/3 height and the v e n t r a l margin i s g e n t l y convex. I n the r i g h t 

v a l v e the d o r s a l margin i s s t r a i g h t w i t h obtuse c a r d i n a l angles and 

a s t r a i g h t p o s t e r o - d o r s a l margin. There are 2 spines at the p o s t e r i o r 

extremity. The v e n t r a l margin i s convex i n the middle. There i s a 

weak f l a t t e n i n g of the v a l v e s around the a n t e r i o r margin -

p a r t i c u l a r l y i n the l e f t v a l v e . The surface of the v a l v e s bears a 

s e r i e s of p i t s . The eye t u b e r c l e i s very i n d i s t i n c t . The p o s i t i o n of 

greatest width l i e s at % l e n g t h . 

The i n n e r l a m e l l a i s broad but there are no v e s t i b u l e s . The 

hinge of the r i g h t v a l v e c o n s i s t s of low elongate t e r m i n a l t e e t h 
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which are s t r o n g l y c r e n u l a t e . These are separateci by a smooth median 

bar. In the l e f t v a l v e the median groove i s narrow w i t h a t h i n bar 

above i t . Above the bar i s an accommodation groove. Other i n t e r n a i 

détails could not he seen. 

Remarks : This species i s i d e n t i c a l i n shape w i t h S.jonesiana 

(Bosquet). I t can be d i s t i n g u i s h e d , however, by i t s much s m a l l e r 

s i z e , i n d i s t i n c t eye t u b e r c l e and the présence of sm a l l spines on 

the a n t e r i o r margin of the l e f t v a l v e s . The sm a l l s i z e of S.medwayensis 

also d i s t i n g u i s h e s i t from S . b i l o b a t a ( T r i e b e l ) ,from the Lower 

Cretaceous o f N.Germany. That species a l s o l a c k s the spines at 

the p o s t e r i o r margin i n the r i g h t v a l v e . S. hammi ( T r i e b e l ) , 

from the Apti a n of Hannover i s much more l a t e r a l l y compressed than 

S.medwayensis and S.rhomboidalis Neale, from the H a u t e r i v i a n of 

Yo r k s h i r e d i f f e r s by having a more angular shape. 

Occurrence ; Rare, i n the upper part of the Lower Cenomanian 

and lower p a r t of the Middle Cenomanian. 

Genus HABROCYTHERE T r i e b e l , 1940 

Type species: Habrocythere f r a g i l i s Triebel,1940. 

Habrocythere f r a g i l i s T r i e b e l , 1940 

( P l a t e 9,figs.7-9) 

1940 Habrocythere f r a g i l i s T r i e b e l : 166, p l . l , f i g s . 1 0 - 1 3 , p l . 9 , f i g . 1 0 1 . 

1956 Habrocythere f r a g i l i s T r i e b e l ; Mertens: 198, p l . 1 0 , figs.51-52. 

1963c Habrocythere f r a g i l i s T r i e b e l ; Kaye: 33, p l . 3 , f i g s . 8-9. 

1965c Habrocythere f r a g i l i s T r i e b e l ; Kaye: 229, p l . 6 , f i g s . 7-13. 

1966 Habrocythere f r a g i l i s T r i e b e l ; Gründel: 21, p l . 3 , f i g . 5. 

1971b Habrocythere f r a g i l i s T r i e b e l ; Damotte: 114, p l - 8 , f i g . 9 . 

Diagnosis : A small species w i t h an arched d o r s a l margin, v a l v e s 

i n f l a t e d i n the middle w i t h somewhat compressed ends. 
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M a t e r i a l ; 188 v a l v e s 

Measurements (mm) Length Height Width • 

L e f t v a l v e , CS 9566 0.384 0.230 0.100 

Right v a l v e , OS 9567 0.351 0.200 0.077 

D e s c r i p t i o n : Valves s m a l l , i n f l a t e d w i t h an arched d o r s a l 

margin. The r i g h t v a l v e i s notched a n t e r o - d o r s a l l y . The p o s t e r i o r 

extremity i s rounded and l i e s at k height. The v e n t r a l margin i s 

s t r a i g h t and the a n t e r i o r margin i s broadly rounded. The val v e s are 

moderately i n f l a t e d w i t h the greatest i n f l a t i o n at 2/3 l e n g t h . In 

d o r s a l view the o u t l i n e i s oval w i t h a narrow compressed a n t e r i o r area. 

The hinge c o n s i s t s of a s h e l f i n the l e f t v a l v e i n t o which 

f i t s the d o r s a l edge of the r i g h t v a l v e . 

The marginal zone i s very broad with a s m a l l v e s t i b u l e at 

the a n t e r i o r end. Mar g i n a l pore canals are extremely numerous. 

Other i n t e r n a l détails could not be seen. 

Remarks : This species has been w e l l d e s c r i b e d i n the past. 

I t i s quite d i s t i n c t i v e and u n l i k e l y to be confused w i t h any other 

s p e c i e s . This appears to be i t s ' f i r s t recorded occurrence outside 

the A l b i a n . 

Occurrence : H. f r a g i l i s can be found throughout the Cenomanian 

of Southern England. I t i s never very common. 

Subfamily EUCYTHERINAE P u r i , 1954 

Genus EUCYTHËRE Brady, 1868 

Type species: Cythere d e c l i v i s Norman, 1865 

Eucythere c o l i n i n.sp. 

( P l a t e 9,figs.10-13) 

D e r i v a t i o n of name: A f t e r Dr. J . P. C o l i n who f i r s t 

recognised t h i s s p e c i e s . 

1973 Eucythere sp.1. C o l i n : 25, p l . 5 , f i g . 5 . 

9 6 



Diagnosis : A species of Eucythere wit h g r e a t e s t h e i g h t at 

2/5 length and g r e a t e s t width behind h l e n g t h . 

Holotype; A carapace, OS 9569. Sample SI. Plenus Maris bed 1, 

Upper Cenomanian, Southerham, Sussex. 

Paratypes; 12 v a l v e s and carapaces OS 9573 to OS 9584 from the 

H y p o t y p e s : 

same h o r i z o n and l o c a l i t y . ^ 2 l e f t v a l v e s OS 9570, OS 9572 from sample 

BN 12, Buckland Newton, Dorset. 

Other M a t e r i a l ; 318 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Holotype, carapace, OS 9569 0.500 0.253 0.209 

Hypotype, l e f t v a l v e , OS 9570 0.445 0.235 0.110 

D e s c r i p t i o n : Valves elongate, s u b - t r i a n g u l a r , f a i r l y s t r o n g l y 

c a l c i f i e d . V e n t r a l margin s t r a i g h t to weakly concave. D o r s a l margin 

s t r a i g h t with rounded c a r d i n a l angles. The d o r s a l margin converges 

s t r o n g l y w i t h the v e n t r a l margin towards the p o s t e r i o r , behind the . 

p o s t e r i o r c a r d i n a l angle the degree of convergence i s i n c r e a s e d . 

The p o s t e r i o r margin i s narrowly rounded and l i e s at about 1/5 h e i g h t . 

The a n t e r i o r margin i s broadly rounded and extends above to the 

P o s i t i o n of g r e a t e s t height at 2/5 l e n g t h . In the r i g h t v a l v e the 

upper part of the a n t e r i o r margin i s weakly concave. In d o r s a l view 

the o u t l i n e i s elongate o v a i w i t h the p o s i t i o n of g r e a t e s t width 

j u s t behind mid-length. The a n t e r i o r end i s s l i g h t l y l a t e r a l l y 

compressed, and the hinge sunken beneath the d o r s a l p a r t s of thè 

v a l v e s . The l e f t v a l v e overlaps the r i g h t around the e n t i r e margin 

except f o r the hinge margin. 

The hinge i s very weak. In the l e f t v a l v e there i s a weak, 

smooth median bar. In the r i g h t v a l v e there i s a corresponding weak 

groove w i t h weak bars above and below i t . 

The marginai zone i s broad w i t h a c r e s c e n t i c v e s t i b u l e at the 

a n t e r i o r end. There are about 12 simple, s t r a i g h t marginai pore 
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canals at the a n t e r i o r end, and 5 - 6 at the p o s t e r i o r . Normal 

pores are very l a r g e and f a i r l y common. 

The c e n t r a l muscle scars c o n s i s t of a v e r t i c a l row of 4 scars 

but these are not w e l l preserved and a n t e r i o r scars cannot be seen. 

Remarks: The hinge of t h i s species appears to be l i k e that 

of E . s o l i t a r i a T r i e b e l 1940, from the A l b i a n of Germany i n l a c k i n g 

t e r m i n a l t e e t h . As van Morkhoven (1962) has po i n t e d out, t h i s 

appears to be a p r i m i t i v e character of the genus, post Cretaceous 

species u s u a l l y having a much stronger merodont hinge, Other f e a t u r e s 

are however i d e n t i c a l w i t h the genus c h a r a c t e r i s t i c s and t h i s species 

i s included w i t h i n the genus. 

E.. c o l i n i d i f f e r s from E. s o l i t a r i a by i t s l e s s e r h e i g h t 

i n r e l a t i o n to i t s l e n g t h , i t s s t r a i g h t v e n t r a l margin and i t s more 

pronounced p o s t e r i o r c a r d i n a l angle i n the r i g h t v a l v e , which i s 

a l s o s i t u a t e d f u r t h e r forward. E. t r i g o n a l i s (Jones and Hinde,1890) 

i s l a r g e r w i t h i t s p o s i t i o n of greatest height much f u r t h e r forward, 

I t a l s o has a l e s s w e l l d e f i n e d p o s t e r i o r c a r d i n a l angle i n the 

r i g h t v a l v e . The form described as Eucythere sp.1. C o l i n , 1973 

from the Cenomanian of the Dordogne appears to be i d e n t i c a l w i t h 

E . c o l i n i w i t h which i t has an overlapping ränge. 

Occurrence: E . c o l i n i has only been found i n B r i t a i n i n Bed 1 

of the Plenus marls. Here i t i s ne a r l y always present and u s u a l l y 

i n l a r g e numbers. 

Family BYTHOCYTHERIDAE Sars, 1926 

Genus MONOCERATINA Roth,. 1928 

Type species: Monoceratina v e n t r a l e Roth, 1928 

Monoceratina b l u e b e l l e n s i s n.sp. 

( P l a t e l l , f i g s . 6 - 8 ) 

D e r i v a t i o n of name: A f t e r Blue B e l l H i l l , Kent - the type l o c a l i t y 
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Diagnosis : A species of Monoceratina w i t h a very s t r o n g , long 

s p i n e , and an a n t e r o - v e n t r a l node s i t u a t e d on a broad a n t e r i o r r i b . 

Median sulcus deep, s i t u a t e d behind a d o r s o - l a t e r a l i n f l a t i o n . 

Hölotype; A l e f t v a l v e , OS 9585. Sample BB16, 41m. below the 

base of the Plenus M a r l s , Lower Cenomanian, Blue B e l l H i l l , Kent. 

Paratypes; 4 v a l v e s , OS 9586 t o OS 9589, ,from the same h o r i z o n 

and l o c a l i t y . 

Other M a t e r i a l ; 130 v a l v e s . 

Measurements (mm) Length Height Width 

Holotype, l e f t v a l v e , OS 9585 0.560 . 0.242 0.330 

Paratype, r i g h t v a l v e , OS 9586 0.549 0.233 0.308 

D e s c r i p t i o n : Valves s t r o n g l y b u i l t w i t h an elongate, 

sub-rectangular shape. Dorsal and v e n t r a l margins s t r a i g h t and 

p a r a l l e l . P o s t e r i o r extremity j u s t below the d o r s a l margin, poste r o -

v e n t r a l margin long and curved. The a n t e r i o r margin i s broadly rounded 

and i s marked by a broad, low i n f l a t e d area. P o s t e r o - v e n t r a l l y on t h i s 

i n f l a t e d area i s a large rounded node which obscures the a n t e r i o r 

margin i n l a t e r a l view. The v e n t r o - l a t e r a l spine i s long and 

t a p e r i n g , i t has a stout r e t i c u l a t e proximal p o r t i o n and a t a p e r i n g 

smooth d i s t a l p o r t i o n . The median sulcus ends j u s t i n f r o n t of the 

sp i n e . The sulcus i s made to look p a r t i c u l a r l y deep by a round 

i n f l a t e d area which l i m i t s i t a n t e r i o r l y . 

The c e n t r a l area, d i s t a l p a r t of the spine and the area from 

the i n f l a t i o n i n f r o n t of the sulcus to the p o s t e r i o r are a l l smooth. 

The proximal part of the spine and the lower part of the p o s t e r i o r 

are normally r e t i c u l a t e w h i l s t the l a t e r a l area i n f r o n t of the spine 

e x c l u d i n g the d o r s o - l a t e r a l i n f l a t i o n i s p i t t e d . The p i t s appear to 

represent reduced s o l a the muri of which have become much thi c k e n e d . 



I n t e r n a l l y the marginal zone i s r a t h e r narrow w i t h a small 

a n t e r i o r v e s t i b u l e which l i e s beheath the a n t e r o - v e n t r a l node. 

The hinge i s adont with a simple bar i n the l e f t v a l v e f i t t i n g i n c o 

a groove i n the r i g h t v a l v e . 

Remarks; M . b l u e b e l l e n s i s i s s i m i l a r i n shape to M.umbonata bat 

can be d i s t i n g u i s h e d by i t s longer and much stronger s p i n e , i t s 

a n t e r o - v e n t r a l node and the p a t t e r n of i t s r e t i c u l a t i o n . M.montuosa 

(Jones & Hinde), from the Upper Cretaceous of England has a s i m i l a r 

shape but i t has nodes along the d o r s a l margin and a second 

ventro l a t e r a l spine. 

Occurrence: M . b l u e b e l l e n s i s i s found c h i e f l y i n the Middle 

Cenomanian 

Monoceratina bonnemai Kaye, 1964 

( P l a t e 1 0 , f i g . l l ) 

1964c Monoceratina bonnemai Kaye: 52,53, p l . 3 , f i g s . 5 , 6 . 

Diagnosis : A species of Monoceratina w i t h two l a t e r a l spines 

and a l a r g e d o r s o - l a t e r a l bulb bebind the a n t e r i o r margin. 

M a t e r i a l ; 9 va l v e s . 

Measuréments (mm) Length Height Width 

L e f t v a l v e , OS 9590 0.660 0.311 0.230 

D e s c r i p t i o n : Valves elongate w i t h s u b - p a r a l l e l margins. 

V e n t r a l margin s t r a i g h t to weakly concave c u r v i n g up s h a r p l y at the 

p o s t e r i o r to the p o s t e r i o r extremity which l i e s j u s t below the d o r s a l 

margin. A n t e r i o r margin o b l i q u e l y rounded, strengthened by a weak 

r i b around the lower h a l f which bears 4 b l u n t spines. The d o r s a l 

margin i s long and s t r a i g h t w i t h a d i s t i n c t a n t e r i o r c a r d i n a l angle. 

V e n t r a l l y there are two l a t e r a l l y d i r e c t e d spines, the p o s t e r i o r one 

i s l a r g e and c o n i c a l , a n t e r i o r to i t and j o i n e d at the base i s a 
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smaller s p i n e . A v e r t i c a l sulcus begins between tbe spines and runs 

to tbe d o r s a l margin. On the d o r s o - l a t e r a l area a n t e r i o r to the 

sulcus i s a l a r g e rounded bulb which bears some weak c o n c e n t r i c 

r i d g e s . A r i d g e runs back from the top of t h i s bulb p a r a l l e l to 

the d o r s a l margin. In v e n t r a l view the p o s t e r i o r spine bears four 

l o n g i t u d i n a l r i b s . A f u r t h e r short r i b runs from beneath the 

a n t e r i o r spine round onto the l a t e r a l surface where i t appears as 

a s w e l l i n g . The r e s t of the surface i s smooth. 

The hinge appears to be simple - a smooth bar i n the l e f t 

v a l v e f i t s i n t o a weak groove i n the r i g h t v a l v e . 

Remarks : My specimens agree i n a l l r e s p e c t s w i t h Kaye "'S 

m a t e r i a l . The species i s very d i s t i n c t i v e w i t h i t s two l a t e r a l spines 

and a n t e r o - d o r s a l bulb and i s u n l i k e l y to be confused w i t h other 

Monoceratina s p e c i e s . 

Occurrence : This species has only been found i n the 

G l a u c o n i t i c Marl of Southern England and the Cambridge Greensand 

from Cambridgeshire. 

Monoceratina h e r r i g i n. sp. 

( P l a t e 10,figs.12-15) 

D e r i v a t i o n of name: A f t e r Dr. E. H e r r i g who has made 

s i g n i f i c a n t c o n t r i b u t i o n s to the study of the Bythocytheridae. 

Diagnosis : A species of Monoceratina w i t h a s h o r t , v e r t i c a l 

a n t e r o - d o r s a l r i b , an a n t e r o - v e n t r a l r i b and a r e t i c u l a t e surface 

apart from a smooth, f l a t t e n e d , t r i a n g u l a r p o s t e r i o r area. 

Hölotype: A r i g h t v a l v e , OS 9591. Sample BBS, 13.5m. below the 

base of the Plenus M a r l s , Upper Cenomanian, Blue B e l l H i l l , Kent. 

Paratypes ; 13 v a l v e s , OS 9592 to OS 9604 from the same h o r i z o n 

and l o c a l i t y . 

Other m a t e r i a l : 1240 v a l v e s . 
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Measüréinérits (xml Length Height Width 

Hölotype, r i g h t v a l v e , OS 9591 0.692 0.322 0.203 

Paratype, l e f t v a l v e , OS 9592 0.730 0.332 0.264 

D e s c r i p t i o n : Carapace elongate and l a t e r a l l y compressed. 

D o r s a l margin long and s t r a i g h t , v e n t r a l margin s u b - p a r a l l e l , concave 

i n the middle. P o s t e r o - v e n t r a l margin long and gently convex w i t h 

p o s t e r i o r e x t r e m i t y j u s t below the d o r s a l margin. The p o s t e r i o r area 

i s s m a l l , t r i a n g u l a r and f l a t t e n e d . A n t e r i o r margin o b l i q u e l y 

rounded, i t i s strengthened by a r i b which begins at % height and runs 

to the v e n t r a l margin. This r i b bears about e i g h t spines which are 

d i r e c t e d forward and s l i g h t l y outward. A f u r t h e r row of about twelve 

spines i s found on the a n t e r i o r margin around the l i n e of j u n c t i o n 

of the v a l v e s . A weak r i b runs along the d o r s a l margin, i n d o r s a l 

view t h i s r i b i s dèflected outwards at half; l e n g t h by a l a r g e p i t on 

the d o r s a l s u r f a c e . There are a few smailer p i t s i n a l i n e towards 

the p o s t e r i o r along the d o r s a l s u r f a c e . At the a n t e r i o r end the 

d o r s a l r i b turns sharply downward and incre a s e s i n r e l i e f to become 

a short v e r t i c a l r i b . At i t s lower end t h i s r i b i s divorced from the 

a n t e r i o r margin and l i e s on the l a t e r a l s u r f a c e . From the p o s t e r i o r 

area t o the ant e r o - v e n t r a l r i b there i s a narrow s b e l f along the 

v e n t r a l margin. There i s a s i n g l e row of very small t u b e r c l e s along 

t h i s s h e l f . At 2/3 length and 1/3 he i g h t tbe v e n t r o - l a t e r a l spine 

a r i s e s , t h i s i s smooth and of moderate le n g t h . Ending i n f r o n t of 

t h i s spine i s the weak median sulcus v i s i b l e because i t d i s r u p t s the 

r e t i c u l a t i o n . 

The surface of the v a l v e s i s covered w i t h a s e r i e s of deep p i t s 

between which run strong muri. Short spines are sometimes developed 

at the j u n c t i o n s of the muri. 

The hinge c o n s i s t s of a very f i n e l y c r e n u l a t e bar i n the 

l e f t v a l v e with a corresponding weak groove i n the r i g h t v a l v e . 

1 0 2 



No t e r m i n a l t e e t h can be seen. 

The c e n t r a l muscle scars c o n s i s t of an arcuate row of f i v e 

s c a r s . The middle three are löngish w h i l s t the upper and lower ones 

are more rounded and i n d i s t i n c t . . 

The i n n e r l a m e l l a i s rather narrow w i t h a narrow v e s t i b u l e at 

the a n t e r i o r end. ' 

Remarks: This species i s s i m i l a r i n appearance to 

Byt h o c e r a t i n a pedata (Marsson) and to M. (subgen. n." ? 1) äff. pedata 

H e r r i g both from the Upper Chalk. M. h e r r i g i can be d i s t i n g u i s h e d 

from both of these species by i t s a n t e r o - v e n t r a l marginal r i b and 

i t s Short, v e r t i c a l antero-dorsal r i b . I t a l s o has a simple hinge 

without t e r m i n a l teeth i n the r i g h t v a l v e . 

O c c a s i o n a l specimens of M. h e r r i g i can be found i n the Lower 

Cenomanian. These specimens are ra t h e r p o o r l y developed and look 

l i k e l a t e r a l l y compressed specimens of M. umbonata except that they 

have the s h o r t , v e r t i c a l antero-dorsal r i b . I t i s p o s s i b l e that the 

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

r e f e r r e d to M. pedata pedata, from the lower Chalk almost c e r t a i n l y 

belong to M. h e r r i g i . 

Occurrence: M. h e r r i g i can be found throughout the Cenomanian 

of Southern England. I t becomes more common above the mid-

Cenomanian non-sequence where i t r e p l a c e s M. umbonata as the most 

common species of Monoceratina. 

Monoceratina l o n g i s p i n a (Bosquet) 

(Plate l l , f i g s . 4 , 5 ) 

1854 Cythere l o n g i s p i n a Bosquet: 86, p l . 6 , f i g s . 7a-d. 

1941 Monoceratina l o n g i s p i n a (Bosquet); Bonnema: 40, p l . 6 , f i g s . 6 9 - 7 6 . 

196At Monoceratina c f . l o n g i s p i n a (Bosquet); Kaye: 53, p l . 3 , f i g . l . . 
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1964 Monoceratina l o n g i s p i n a (Bosquet); Szczechura: 388, p l . 3 , 

f i g . 5, p l . l l , f i g . l . 

1965c Monoceratina l o n g i s p i n a (Bosquet); Kaye: 242, p l . l , f i g s . 3 - 7 . 

M a t e r i a l : 98 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Le f t v a l v e , OS 9605 0.692 0.351 0.300 

Right v a l v e , OS 9606 0.681 0.351 0.308 

D e s c r i p t i o n : Valves strongly i n f l a t e d w i t h the l a t e r a l 

surface drawn towards the v e n t r o - l a t e r a l spine. V e n t r a l margin 

weakly embayed otherwise p a r a l l e l to the d o r s a l m a r gini A n t e r i o r 

margin s e m i - c i r c u l a r , p o s t e r i o r extremity j u s t below the d o r s a l 

margin, p o s t e r i o r w i t h ä long curved lower margin. The l a t e r a l 

surface i s very i n f l a t e d but the a n t e r i o r and p o s t e r o - v e n t r a l areas 

are somewhat f l a t t e n e d . The degree of i n f l a t i o n increases towards the 

l a t e r a l l y d i r e c t e d v e n t r o - l a t e r a l spine which l i e s j u s t behind mid-

length and p a r t l y obscures the v e n t r a l margin. The spine i t s e l f i s 

ra t h e r short and c o n i c a l and bears a s e r i e s of c o n c e n t r i c r i b s 

around i t s circumference. A weak median s u l c u s runs down from near 

the d o r s a l margin to j u s t i n f r o n t of the base of the spine. In 

d o r s a l view the v a l v e s are d i s t i n c t l y triangulär w i t h s l i g h t l y 

f l a t t e n e d a n t e r i o r and p o s t e r i o r ends. 

The hinge c o n s i s t s of a sraooth groove i n the r i g h t v a l v e 

corresponding to a long smooth bar i n the l e f t v a l v e . The inner 

l a m e l l a i s r a t h e r narrow, apparently without v e s t i b u l e s . Other 

i n t e r n a l f e a t u r e s cannot be seen. 

Remarks: This species has been w e l l d e s c r i b e d by Kaye who 

recorded i t from the Middle and Upper A l b i a n of Southern England. 

I t i s a l s o known from s e v e r a l Upper Cretaceous l o c a l i t i e s across 

Western Europe. 

Occurrence: This species can be found throughout the 

Cenomanian of Southern England but i t i s never common. 
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Monoceratina marginata n. sp. 

( P l a t e 11, f i g s . 1 - 3 ) 

D e r i v a t i o n of name: Margo - L a t i n = margin - referr.ing to 

the marginal r i b i n t h i s species. 

D i a g n o s i s : A l a t e r a l l y compressed, smooth species of the genus 

Monoceratina. Almost the e n t i r e margin i s bounded by a t h i n r i d g e 

which reaches i t s g r e a t e s t development around the a n t e r i o r margin. 

Holotype : A l e f t v a l v e , OS 9607. Sample BB4, 25.5m. below the 

base of the Plenus M a r l s , Middle Cenomanian, Blue B e l l H i l l , Kent. 

Paratypes; 2 v a l v e s , OS 9708 and OS 9709 from the same h o r i z o n and 

locality. Hypotypé^ a l e f t v a l v e OS 9710 from sample Bar 10, Middle 

Cenomanian, B a r r i n g t o n , Cambridgeshire. 

Other M a t e r i a l ; 33 valves 

Measurements (mm) Length Height Width 

Holotype, l e f t v a l v e , OS 9607 0.676 0.273 0.242 

Paratype, r i g h t v a l v e , OS 9608 0.670 0.264 f^^^^ 
broken 

D e s c r i p t i o n : Valves elongate ànd l a t e r a l l y compressed. 

Dorsal and v e n t r a l margins s t r a i g h t and p a r a l l e l . P o s t e r o - v e n t r a l 

margin long and g e n t l y i n c l i n e d up to the p o s t e r i o r extremity which 

l i e s j u s t beneath the d o r s a l margin. A n t e r i o r margin only g e n t l y 

rounded but strengthened by a r i d g e - l i k e r i b . In the a n t e r o - d o r s a l 

r e g i o n of the l e f t v a l v e t h i s r i b diverges s l i g h t l y . f r o m thè margin. 

At the lower end the a n t e r i o r r i b continues along the v e n t r a l margin 

as a t h i n r i d g e which continues almost to the v e n t r a l e x t r e m i t y . 

Beginning j u s t above i t s termination i s another t h i n r i b which runs 

forward along the d o r s a l margin to one t h i r d l e n g t h . The v e n t r o - l a t e r a l 

spine i s s i t u a t e d j u s t behind mid-length and j u s t below mid-height. 

I t i s f a i r l y l o n g , pointed and f r e q u e n t l y broken. Ending j u s t i n . 

f r o n t of the spine i s the median sulcus which i s f a i r l y broad and 

deep and ends d o r s a l l y beneath the a n t e r i o r end of the d o r s a l r i b . 
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The hinge c o n s i s t s of a simple bar i n the l e f t v a l v e which 

f i t s i n t o a groove i n the r i g h t v a l v e . The marginal zone i s r a t h e r 

narrow. Other i n t e r n a l d e t a i l s could not be seen. 

Remarks: The l a t e r a l l y compressed carapace, smooth surface and 

weak marginal r i d g e s d i s t i n g u i s h t h i s species from a l l other species 

of Monoceratina. M . n i t i d a Alexander 1934, from the Gober Chalk of Texas 

has a s i m i l a r o u t l i n e i n l a t e r a l view and a d o r s a l r i d g e but i n 

d o r s a l view i t i s much wider. I t a l s o possesses a ventro l a t e r a l 

r i d g e . M . l a e v i s Marsson 1880, from the M a a s t r i c h t i a n o¿Rugen, i s 

smooth w i t h a marginal r i d g e , and i s somewhat compressed, but i t 

d i f f e r s by i t s much l a r g e r s i z e , i t s l e s s drawn out p o s t e r i o r and 

i t s v e n t r o - l a t e r a l spine i s s i t u a t e d more p o s t e r i o r l y . 

Occurrence: This species can be found throughout the Cenomanian 

but i t i s very r a r e below the mid-Cenomanian non-sequence. 

Monoceratina pseudoutilazea n. sp. 

( P l a t e 11, figs.15,16) 

D e r i v a t i o n of name: Pseudo - u t i l a z e a - r e f e r r i n g to the 

s i m i l a r i t y to Byt h o c e r a t i n a u t i l a z e a Hornibrook, 1952. 

Diagno s i s : A d i s t i n c t i v e species of Monoceratina w i t h a 

bulbous v e n t r o - l a t e r a l spine, a n t e r i o r and d o r s a l marginal r i b s , a 

broad median sulcus and numerous l a r g e p i t s grouped on the l a t e r a l 

s u r f a c e . 

Holotype; A l e f t v a l v e , OS 9611. Sample BB19, 21.5m. below the 

base of :the Plenus M a r l s , Middle Cenomanian, Blue B e l l H i l l , Kent. 

Paratypes ; 2 v a l v e s OS 9613, OS 9614, from the same h o r i z o n and 

l o c a l i t y . ^ J ^ ^ight v a l v e , OS 9612 from sample Bar 10, Middle 

Cenomanian, B a r r i n g t o n , Cambs. 

Other m a t e r i a l : 66 valv e s . 

Measurements (mm) Length Height Width 

Holotype, l e f t v a l v e , OS 9611 0.550 0.286 0.187 

Hypotype, r i g h t v a l v e , OS 9612 0.538 0.273 0.187 
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D e s c r i p t i o n : Valves sub-quadrate i n sbape. Dorsal and 

v e n t r a l margins s t r a i g h t and p a r a l l e l . The v e n t r a l margin curves 

tip a t the p o s t e r i o r and the d o r s a l margin a l s o curves down to form a 

rounded p o s t e r i o r extremity at 2/3 h e i g h t . The a n t e r i o r margin i s 

only weakly curved, i t i s strengthened by a very broad, f l a t topped 

r i b which bears about eight deep p i t s each one elongate i n a 

d i r e c t i o n a t r i g h t angles to the r i b margins. In a n t e r i o r view a 

f u r t h e r row of elongate p i t s can be seen on the a n t e r i o r s i d e of 

t h i s r i b . A t the top of the a n t e r i o r r i b j o i n s a long d o r s a l r i b 

which forms the d o r s a l margin. V e n t r o - l a t e r a l l y and extending w e l l 

below the v e n t r a l margin i s a l a r g e bulbous node. Joined to the 

base of t h i s a n t e r i o r l y i s a sinuous r i d g e which crosses onto the 

l a t e r a l s u r f a c e , diminishes i n r e l i e f and j o i n s the lower end of the 

a n t e r i o r r i b . In v e n t r a l view the base of the bulbous node i s 

deeply indented. There are a s e r i e s of weak ri d g e s c r o s s i n g the 

v e n t r a l s u r f a c e and p o s t e r i o r l y these curve around the node and 

some become v i s i b l e i n l a t e r a l view. Ending above the v e n t r a l r i d g e 

j u s t i n f r o n t of the bulbous node i s a broad median sulcus which 

terminates d o r s a l l y against the d o r s a l r i b . The area i n f r o n t of the 

s u l c u s i s m o r e • i n f l a t e d than the area behind i t . The l a t e r a l s u r f a c e 

bears a number of l a r g e rounded p i t s , these are q u i t e c l o s e l y grouped 

near the p o s t e r i o r and along the v e n t r a l r i d g e and down the i n f l a t e d 

area i n f r o n t of the su l c u s , elsewhere they are w i d e l y spaced. 

I n t e r n a l l y the a n t e r i o r r i b , the bulbous node and v e n t r o ­

l a t e r a l r i d g e are a l l hollow, w h i l s t the median sulcus forms a 

p o s i t i v e a rea. 

The hinge c o n s i s t s of a simple bar i n the l e f t v a l v e which f i t s 

i n t o an i n d i s t i n c t groove i n the r i g h t v a l v e . Other i n t e r n a l d e t a i l s 

c o u l d not be seen. 

Remarks : This species bears an e x t r a o r d i n a r y resemblance to 
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B y t h o c e r a t i n a u t i l a z e a Hornibrook which has been described from 

Recent Sediments o f f New Zealand. E x t e r n a l l y B. u t i l a z e a has a 

r e t i c u l a t e v e n t r o - l a t e r a l i n f l a t i o n and does not appear to have the 

p i t s on the l a t e r a l surface arranged i n t o groups. In d o r s a l view 

B. u t i l a z e a i s wider w i t h a.more pronounced v e n t r o - l a t e r a l i n f l a t i o n 

and r i b , and i n t e r n a l l y i t has a merodont hinge. 

Occurrence: This Speeles i s found e h i e f l y i n Upper Cenomanian 

samples, but i t ean a l s o be found i n the Middle Cenomanian from 

Southern England. 

Monoceratina umbonata ( W i l l i a m s o n , 1847) 

(Pl a t e 10, f i g s . 1 - 6 ) 

1847 C y t h e r i n a umbonata Williamson: 82, p l . 4 , f i g . 78 

1849 Cythere umbonata (Williamson) Jones: 12, p l . 2 , f i g s . 3a-g. 

1870 Cytberopteron umbonatum (Williamson) Jones: 74, 76. 

1872 Cytheroptera umbonata (Williamson) W i l l i a m s o n : 136 

1890 Cytberopteron umbonatum (Williamson);- Jones and Hinde: 40, 

p l . l , f i g s . 21;26 

1893 Cytberopteron umbonatum ( W i l l i a m s o n ) ; Chapman and Sherborn: 347 

? 1898 Cytberopteron umbonatum (Williamson) v ar aeanthoptera (Marsson); 

Chapman: 342 

non 1934 Monoeeratina umbonata (Williamson) Alexander: 62, p l . 8 , f i g . 9 . 

? 1941 Monoeeratina umbonata (Wi l l i a m s o n ) ; Bonnema: 29, p l . 6 , 

f i g s . 60-62 (non.pl.6, f i g s . 54-61). 

1964c Monoceratina umbonata (W i l l i a m s o n ) ; Kaye: 56, p l . 4 , f i g s , 3 , 4 , 6 - 8 . 

1964b Monoceratina umbonata (W i l l i a m s o n ) ; Gründel: 857, p l , 2 , f i g s . 8 - 1 0 

non 1964 Monoeeratina umbonata (Wi l l i a m s o n ) ; Szczeehura: 391, p l . 5 , 

f i g . 1-12, pl.10,figs.94.13, p l . 1 1 , f i g . 3 . 

1966 Monoceratina umbonata (W i l l i a m s o n ) ; Gründel: 48, p l . 8 , f i g s . 2 9 - 3 1 
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non 1966 Monoceratina umbonata ( W i l l i a m s o n ) ; H e r r i g : 930 - 932, p l . 3 6 , 

f i g s . 2-8; p l . 4 4 , f i g s . 1,2, t e x t f i g s . 

114a,b, 115 : 3,4, 129. 

Di a g n o s i s : A species of Monoceratina w i t h p a r a l l e l d o r s a l and 

v e n t r a l margins, a r e t i c u l a t e s u r f a c e and i n f l a t e d v a l v e s . 

M a t e r i a l : s e v e r a l hundred v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

L e f t v a l v e . OS 9615 0.560 0.275 0.230 

Right v a l v e . OS 9616 0.560 0.264 0.209 

J u v e n i l e A-1 r i g h t v a l v e . OS 9620 0.461 0.220 0.200 

D e s c r i p t i o n : Valves sub-rectangular i n o u t l i n e , w i t h a 

s t r a i g h t d o r s a l margin which i s s u b - p a r a l l e l to the weakly concave 

v e n t r a l margin. The a n t e r i o r margin i s symmetrically rounded i n 

the l e f t v a l v e but more o b l i q u e l y rounded i n the r i g h t v a l v e . In 

l e f t v a l v e s there i s u s u a l l y a s m a l l t r i a n g u l a r extension at the 

a n t e r i o r c a r d i n a l angle. A small t h i c k e n i n g can o f t e n be seen 

a n t e r o - v e n t r a l l y on the a n t e r i o r margin and i n some spécimens t h i s 

may be exaggerated i n t o a node. At 2/5 height and 3/5 length there 

i s a s t o u t l a t e r a l l y d i r e c t e d s p i n e . From i n f r o n t of t h i s a broad 

s u l c u s runs to.the d o r s a l margin. Behind the sulcus j u s t below the 

d o r s a l margin there i s a short l o n g i t u d i n a l r i b . The surface of 

the v a l v e s i s r e t i c u l a t e except f o r the small f l a t t e n e d p o s t e r i o r 

area and the spine. 

The hinge c o n s i s t s of a smboth bar i n the l e f t valve w i t h a 

corresponding groove i n the r i g h t v a l v e . 

Remarks : This species was f i r s t recorded by Williamson from 

the c h a l k détritus of Charing (Cenomanian). I t i s very s i m i l a r to 

B.umbonatoides (Kaye,1964c),from the Upper Cretaceous, but i t can be 

d i s t i n g u i s h e d by i t s r e t i c u l a t e area p o s t e r i o r to the médian su l c u s 

B.umbonatoides possesses a node on the latéral surface a n t e r i o r tb the 
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sulcus and l a c k s the t r i a n g u l a r process over the a n t e r i o r c a r d i n a l 

angle i n the l e f t v a l v e . 

M. umbonata i s a r a t h e r v a r i a b l e s p e c i e s . The s i z e of the 

node on the a n t e r o - v e n t r a l margin v a r i e s and may sometimes be absent. 

The s i z e of the a d u l t s i s a l s o v a r i a b l e w i t h some much l a r g e r forms 

o c c u r r i n g i n the Lower Cenomanian. A l s o i n the lower p a r t of the 

Cenomanian forms can be found which are much more h e a v i l y c a l c i f i e d . 

These forms have a strong l a t e r a l spine and l a c k the surface 

r e t i c u l a t i o n but i n a l l other respects are s i m i l a r to the r e t i c u l a t e 

forms (see P l . l O F i g . 4 ) . 

Occurrence: This species occurs throughout the Cenomanian 

but i t i s more common i n the Lower Cenomanian. I t has a l s o been 

recorded from the A l b i a n . 

Monoceratina sp. B. 

( P l a t e 11, F i g s . 9-11) 

D i a g n o s i s : A species of Monoceratina w i t h a short ventro­

l a t e r a l spine w i t h two ri d g e s extending forward from i t . There i s 

also a d o r s a l r i b and a v e r t i c a l s w e l l i n g a n t e r i o r to the sul c u s . 

M a t e r i a l : 30 broken valves 

Measurements (mm) Length 

Le f t v a l v e , OS 9621 broken 

Right v a l v e , OS 9622 broken 

D e s c r i p t i o n : S h e l l t h i n l y c a l c i f i e d , u s u a l l y broken, surface 

smooth. V e n t r a l margin s t r a i g h t at the a n t e r i o r then convex but c u r v i n g 

up s h a r p l y to the p o s t e r i o r . P o s t e r i o r extremity rounded, l y i n g j u s t 

below the d o r s a l margin. Dorsal margin s t r a i g h t i n the r i g h t v a l v e to 

sinuous i n the l e f t v a l v e . A n t e r i o r margin broadly rounded without 

a marginal r i b . V e n t r o - l a t e r a l spine at 3/5 l e n g t h , the spine i s 

rather short and t r i a n g u l a r , being broadest i n a l o n g i t u d i n a l 
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d i r e c t i o n . Running forward from t h i s spine are two l o n g i t u d i n a l 

r i d g e s . The upper one a r i s e s from the a n t e r i o r edge of the spine 

and runs o b l i q u e l y upward, the lower one a r i s e s beneath the spine and 

i s convex downward. The median sulcus i s broad, i t ends above the 

upper r i d g e i n f r o n t of the spine. A n t e r i o r to the sulcus i s a 

v e r t i c a l i n f l a t i o n which accentuates the r e l i e f of the su l c u s . At 

the top t h i s i n f l a t i o n i s joined to the s h o r t , sinuous d o r s a l r i b which 

l i m i t s the su l c u s d o r s a l l y . In v e n t r a l view there are three o b l i q u e 

r i d g e s on the ventrón-lateral spine, the innermost of these j o i n s the 

lower v e n t r o ^ l a t e r a l r i d g e . 

The hinge appears to c o n s i s t of a simple r i d g e i n the l e f t 

v a l v e which f i t s i n t o a very i n d i s t i n c t groove i n the r i g h t v a l v e , 

but i n a l l specimens the hinge i s damaged. Other i n t e r n a l d e t a i l s 

could not be seen. 

Remarks : Thjs species i s s i m i l a r to M.jugosa Alexander, from 

the Santonian of Texas, but M.jugosa has f i v e r i d g e s on the a n t e r i o r 

area of the v a l v e s a l l a r i s i n g from a common p o i n t near the a n t e r i o r 

border. There i s no evidence of t h i s group o f r i d g e s i n M.sp.J|. apart 

from the two v e n t r o - l a t e r a l ridges which do not a r i s e near the a n t e r i o r 

border. A l a c k of complete specimens precludes the s e t t i n g up of a 

new s p e c i e s a t the present time. 

Occurrence: The species i s r a r e i n the E n g l i s h Cenomanian. I t 

seems to be r e s t r i c t e d to the Upper Cenomanian and i s most common i n 

the Buckland Newton s e c t i o n . 

- Monoceratina sp. A. 

( P l a t e 11, F i g s . 12-14) 

Diagn o s i s : A small species of Monoceratina without a v e n t r o ­

l a t e r a l spine but wi t h a curved v e n t r o - l a t e r a l r i d g e , d o r s a l r i b and 

an i n f l a t e d area i n f r o n t of the s u l c u s . 
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M a t e r i a l : 115 v a l v e s 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 9624 0.483 0.209 0.110 

Right v a l v e , OS 9625 0.496 0.225 0.110 

D e s c r i p t i o n : Valves small,sub^quadrate w i t h p a r a l l e l 

d o r s a l and v e n t r a l margins. V e n t r a l margin s t r a i g h t to weakly 

concave, a n t e r i o r margin gently rounded hearing a. s e r i e s of weak 

w r i n k l e s . The p o s t e r i o r extremity i s o b l i q u e l y trúncate w i t h a 

s t r a i g h t to concave p o s t e r o - v e n t r a l margin. V e n t r o - l a t e r a l l y there 

i s a short i n f l a t e d r i d g e which curves up at the p o s t e r i o r and runs 

p a r a l l e l to the p o s t e r o - v e n t r a l margin almost r e a c h i n g the d o r s a l 

margin. Enclosed by t h i s r i d g e i s the broad median sulcus which i s 

l i m i t e d a n t e r i o r l y by a broad i n f l a t e d area. This i n f l a t e d area 

bears two depressions one beneath the a n t e r i o r end òf the d o r s a l 

margin and one above the a n t e r i o r end of the v e n t r a l margin. A 

d o r s a l r i b extends along the d o r s a l margin. 

The hinge c o n s i s t s of a very f i n e l y c r e n u l a t e groove i n the 

r i g h t v a l v e w i t h a corresponding ridge i n the l e f t v a l v e though t h i s 

r i d g e i s o f t e n broken. The inner l a m e l l a i s r a t h e r narrow, and there 

are no v e s t i b u l e s . Óther i n t e r n a i d e t a i l s cannot he seen. 

Remarks: ' The s m a l l s i z e and lack of a v e n t r o : - l a t e r a l spine 

i n t h i s Speeles suggests that i t may he a j u v e n i l e form. The valves 

are f a i r l y s t r o n g l y c a l e i f i e d however, and j u v e n i l e s are already 

known f o r most of the other species. I t s d e s c r i p t i o n i s t h e r e f o r e 

ineluded bere but i t i s l e f t under open nomenclature f o r the time being. 

M. sp. A. most c l o s e l y resembles M. sp. B.but M. sp. A i s 

smaller, w i t h w r i n k l e s around i t s a n t e r i o r margin. M. sp. B has a 

v e n t r o - l a t e r a l spine w i t h two.ribs extending forward from i t . J u v e n i l e 

v a l v e s of M. sp. B can be found which r e t a i n the v e n t r o - l a t e r a l 

spine and M. sp. A does not appear to be a j u v e n i l e of M. sp. B. 

Occurrence: T h i s species appears to be r e s t r i c t e d to the Upper 

Cenoraanian but i t i s never very common. 



Genus BYTHOCERATINA Hornibrook, 1952 

Type s p e c i e s : B y t h o c e r a t i n a mestayerae Hornibrook, 1952. 

B y t b o c e r a t i n a umbonatoides umbonatoides (Kaye, 1964). 

( P I . 10, F i g s . 7-9). 

1890 Cythere umbonatum acanthoptera (Marsson); Jones and Hinde: 

41, p l . l , f i g s . 11-13; p i . 4 , figs.22-29. 

1941 Monoceratina loñgispina Bosquet; Bonnema: 30, p i . 6 , f i g s . 6 9 - 7 6 . 

1964c Monoceratina umbonatoides Kaye: 57, p i . 4 , f i g s . 2,5. 

1965b Bytboceratina umbonatoides (Kaye) Damotte: p i . 6 , f i g s . 5 - 8 . 

1967 Bytboceratina umbonatoides umbonatoides (Kaye); H e r r i g : 607, 

t e x t f i g s . 1-6. 

1971b B y t b o c e r a t i n a umbonatoides umbonatoides (Kaye)7 Damotte: 98, 

p i . 6 , f i g . lOa-c, t e x t f i g . 1 6 . 

Diagnosis : A species of Bythoceratina w i t h an i n f l a t e d 

a n t e r o - l a t e r a l area w i t h a l a r g e node a n t e r i o r of the median s u l c u s . 

The area p o s t e r i o r of the sulcus i s g e n e r a l l y smooth. 

M a t e r i a l ; s e v e r a l hundred valves aiid carapaces. 

Measurements (mm) 

L e f t v a l v e 

Right v a l v e . 

J u v e n i l e A-1 r i g h t v a l v e . 

D e s c r i p t i o n : Valves sub-rectangular, f a i r l y s t r o n g l y c a l c i f i e d . 

The d o r s a l and v e n t r a l margins are s t r a i g h t to weakly concave and 

are p a r a l l e l . The a n t e r i o r margin i s symmetrically rounded i n the 

l e f t v a l v e but o b l i q u e l y rounded i n the r i g h t v a l v e . The a n t e r i o r 

margin i s thickened a n t e r o - v e n t r a l l y and u s u a l l y bears a s e r i e s of 

small spines here. At the p o s t e r i o r end the v e n t r a l margin curves 

up s h a r p l y to the p o s t e r i o r extremity which l i e s j u s t below the d o r s a l 

margin. The valves are o f t e n swollen i n the m i d - v e n t r a l r e g i o n thus 

obscuring the v e n t r a l margin i n l a t e r a l view. The v e n t r o - l a t e r a l 
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spine i s strong w i t h a broad base. The broad médian su l c u s runs from 

i n f r o n t of the spine to the d o r s a l margin. In f r o n t o f the sulcus 

i s a d i s t i n c t node on the a n t e r o - l a t e r a l surface and above t h i s node 

i s a s h e l f . Behind the sulcus a short but very d i s t i n c t r i b runs 

alpng the d o r s a l margin. The p o s t e r i o r part of the v a l v e s above the 

spine and behind the médian sulcus i s smooth or bears a few small 

s p i n e s . The r e s t of the v a l v e s i s r e t i c u l a t e w i t h rows of mûri 

running along the v e n t r a l s u r f a c e and up onto the a n t e r o - l a t e r a l 

s u r f a c e . 

I n t e r i o r l y the marginal zone i s r a t h e r narrow w i t h a small 

c r e s c e n t i c v e s t i b u l e at the a n t e r i o r end. The hinge c o n s i s t s of a 

weakly c r e n u l a t e hinge bar i n the l e f t v a l v e w i t h very s m a l l sockets 

at each end. In the r i g h t v a l v e there i s a narrow médian groove w i t h 

very i n d i s t i n c t teeth at each end. 

Juvénile valves resemble the ad u l t s i n shape but are t h i n n e r 

s h e l l e d w i t h a l e s s developed ornament. 

Remarks : This species bas been w e l l described by H e r r i g (1967) 

who d i v i d e d i t i n t o 'form groups' and a l s o added a new sub-species 

B. umbonatoides i n s o l a t a . The Cenomanian forms belong to 

B. umbonatoides umbonatoides and as such they represent by f a r the 

o l d e s t record of t h i s s p e c i e s . The Cenomanian spécimens appear to be 

p r i m i t i v e i n that the t e r m i n a l t e e t h of t h e i r hinges are very weak, but 

sma l l sockets can u s u a l l y be seen i n the l e f t v a l v e s . 

Occurrence : This species can bè found throughout the 

Cenomanian but the p l d e r spécimens are very s i m i l a r to M. umbonata. 

Genus NEMOCERATINA GrUndel and Kozur, 1971. 

Type s p e c i e s : T r i c e r a t i n a t r i a s s i c a Kozur, 1970 

Nemoceratina t r i c u s p i d a t a (Jones and Hinde, 1890) 

( P l a t e 11, figs.17,18) 
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p l . 

1936 Monoceratina t r i c u s p i d a t a 

p l . 2 

1941 Monoceratina t r i c u s p i d a t a 

p l . 

1941 Monoceratina t r i c u s p i d a t a ' 

1958 Monoceratina t r i c u s p i d a t a 

1964c Monoceratina t r i c u s p i d a t a 

f i g s 

1965b Monoceratina t r i c u s p i d a t a 

f i g . 13. 

1966 Monoceratina ? t r i c u s p i d a t a (Jones and Hinde), H e r r i g : 916, 

pl . 3 6 , f i g . l O i p l . 3 7 , f i g . 1 : t e x t -figs.122,123 

Diagnosis: A species of Nemoceratina w i t h three strong v e n t r a l 

s p i n e s . Surface r e t i c u l a t e above p o s t e r i o r two spines. A broad 

médian sulcus runs up from between the two a n t e r i o r s p i n e s . 
M a t e r i a l ; 6 v a l v e s 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 9631 broken 0.275 0.220 

Right v a l v e , v OS 9632 0.571 0.242 0.220 

D e s c r i p t i o n : Valves elongate, sub-rectangular i n o u t l i n e w i t h 

s t r a i g h t , p a r a l l e l d o r s a l and v e n t r a l margins. The a n t e r i o r margin 

i s g e n t l y rounded w i t h a d i s t i n c t angle where i t meets the d o r s a l 

margin. The a n t e r i o r margin i s strengthened by a weak r i b which 

bears about 10 spines. I n the l e f t v a l v e there are more spines 

around the a n t e r i o r c a r d i n a l angle and along the d o r s a l margin. In 

a i l spécimens the p o s t e r i o r i s broken but i t appears to form a rounded 

caudal process with a short upper margin and concave lower margin 

which bears spines. J u s t below mid-height and running i n a 
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l o n g i t u d i n a l l i n e are three very strong l a t e r a l l y d i r e c t e d spines. 

The a n t e r i o r one i s very broad and i s mammillate, the middle spine i s 

c o n i c a l and the p o s t e r i o r spine i s long and bears second order s p i n e s . 

Other s m a l l e r t u b e r c l e s occur, p a r t i c u l a r l y i n f r o n t of the a n t e r i o r 

spine and there i s a l s o one above the depressed aréa between the 

two p o s t e r i o r s p i n e s . There i s a broad s u l c u s which extends from the 

d o r s a l margin at 2/5 length to above and j u s t behind the f i f s t s p ine. 

The areas i n f r o n t of the a n t e r i o r spine and below the row of spines are 

smooth but the r e s t of the surface i s r e t i c u l a t e . The r e t i c u l a t i o n 

i s most prominent above the p o s t e r i o r two spines . I t takes the 

form of a séries of arched l o n g i t u d i n a l r i b l e t s w i t h much weaker cross 

r i b l e t s running between them. 

From the i n t e r i o r the large a n t e r i o r spine can be seen to be 

hollo w , there i s a strong v e r t i c a l r i d g e a f t e r i t and an excavate 

area p o s t e r i o r to t h i s . The hinge c o n s i s t s of a shallow c r e n u l a t e 

socket w i t h the t e r m i n a l areas being s l i g h t l y deeper i n the r i g h t 

v a l v e . The l e f t v a l v e i s complementary. The marginal zone i s r a t h e r 

narrow w i t h no v e s t i b u l e s . Other i n t e r n a i d e t a i l s cannot be seen. 

Remarks : This species was f i r s t recorded by Jones and Hinde 

(1890) who plac e d i t i n the genus Cytheropteron. The species was 

placed i n t o Monoceratina by Van Veen i n 1936 and i n 1964 Kaye 

erected a l e c t o t y p e . A l though the l e c t o t y p e comes from the Upper 

Chalk (M. coranguinum Zone) t h i s species bas been recorded from as 

low as the Upper A p t i a n (Kaye 1965) and as high as the M a a s t r i c h t i a n 

( H e r r i g 1966). The genus Nemoceratina bas been erected by Griindel 

to accommodate forms such as N. t r i c u s p i d a t a w i t h three stoùt 

v e n t r o - l a t e r a l spines. 

Occurrence: This species i s very r a r e i n the Cenomanian but 

spécimens bave been found from the Lower, Middle and Upper Cenomanian. 

1 1 6 



Family PROGONOCYTHERIDAE S y l v e s t e r - B r a d l e y , 1948 

Genus NEOCYTHERE Mertens, 1956 

Subgenus NEOCYTHERE (NEOCYTHERE) Mertens, 1956 

Type species: Neocytbere vanveeni Mertens, 1956 

Neocythere (Neocythere) vanveeni Mertens, 1956 

( P l a t e 12, f i g s . 1 - 3 , 7) 

1848 C y t h e r i n a ? Will i a m s o n : 79, p l . 4 , f i g . 7 7 . • 

1849 Cythere p u n c t a t u l a (Roemer); Jones: 11, p l . l , f i g s . 2b, 1, m, 

(? f i g s . 2 a , e , e ' , i ) ; (non f i g s , 2c,d,d', 

f-h, j , k , n ) . 

1890 Cytheropteron concentricum (Reuss) Jones and Hinde: 31, p l . l , 

f i g s . 7 , 1 0 , ( ? f i g s . 8 , 9 ) ; ( n o n f i g a . 5,6) 

part 1898 Cytheropteron concentricum (Reuss); Chapman: 341 

1952 Cythere c o n c e n t r i c a (Reuss); Dupper: 106, p l . 4 , f i g . 1 4 . 

1956 Neocythere vanveeni Mertens: 205, p l . 1 2 , f i g s . 7 2 - 7 8 , pl.14, 

, f i g s . 100-102. 

part 1956 Brachycythere c o n c e n t r i c a (Reuss); Deroo: 1512, p l . 3 , 

f i g s . 35, 36. 

1962 Neocythere vanveeni Mertens; Ellermann: 400, figs.11,12. 

1963a Neocythere (Neocythere) vanveeni Mertens; Kaye: 276, pl . 4 1 , 

f i g s . 23, 25. 

? 1964b Neocythere (Neocythere) vanveeni Mertens; Kaye: 324, 

pl.55, f i g . 13. 

1966 Neocythere vanveeni Mertens; Gründel: 32, p l . 5 , f i g . 2 3 

1966 Neocythere ? pseudovanveeni Gründel: 33, p l . 6 , f i g s . 3,4. 

1971b Neocythere (Neocythere) vanveeni Mertens; Damotte; 101, p l . 7 , 

f i g . l , t e x t - f i g . l 8 a . 

1971 Neocythere vanveeni Mertens, Keen and S i d d i q u i : 63, p l . l , f i g . 1 0 . 

D i a g n o s i s : A species of Neocythere (Neocythere) w i t h a séries of 

con c e n t r i c r i b s on the l a t e r a l surface. Hinge merodont to weakly 

amphidont. 
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M a t e r i a l ; s e v e r a l hundred v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Female l e f t v a l v e , OS 9633 0.524 0.332 0.187 

Female r i g h t v a l v e , . OS 9634 0.522 0.308 0.150 

D e s c r i p t i o n : Valves s t r o n g l y c a l e i f i e d , sub-ovate i n o u t l i n e 

w i t h a strong v e n t r a l t u m i d i t y . Dorsal margin of the l e f t v a l v e 

s t r o n g l y arched w i t h the great e s t height i n f r o n t of the middle. 

A n t e r i o r margin b r o a d l y rounded, p o s t e r i o r margih more narrowly so. 

V e n t r a l margin obscured • i n the middle by the v e n t r o - l a t e r a l t u m i d i t y . 

Viewed from i n s i d e i t i s s t r a i g h t w i t h an embayment at 1/3 l e n g t h . 

Right valve w i t h an almost s t r a i g h t dorsal margin w i t h weakly 

developed c a r d i n a l angles. The valves are s t r o n g l y i n f l a t e d w i t h the 

greatest breadth j u s t behind mid-length and j u s t above the v e n t r a l 

margin. The area j u s t béhind the a n t e r i o r margin, small p o s t e r i o r 

area and d o r s a l edge of the l e f t v alve are a l i smooth and f l a t t e n e d . 

The i n f l a t e d p a r t of the valves bears a s e r i e s of c o n c e n t r i c r i b s . 

The outermost r i b s continue across the v e n t r a l s u r f a c e of the v a l v e s . 

On the l a t e r a l s u r f a c e j u s t i n f r o n t of mid-length i s a low muscle node. 

The i n n e r l a m e l l a i s moderately wide without v e s t i b u l e s . There 

are 6 s t r a i g h t m a r g i n a i pore canals at the a n t e r i o r and 3 at thè p o s t e r i o r 

end. Normal pores are concentrated along the c r e s t s of the c o n c e n t r i c 

r i b s . 

The hinge of the l e f t v a l v e c o n s i s t s of elongate t e r m i n a l 

crenulate sockets separated by a d e n t i c u l a t e bar. Above the median 

bar i s a broad accommodation groove. 

The c e n t r a i muscle scars c o n s i s t of a v e r t i c a l row of 4 

elongate o v a i scars w i t h an a n t e r i o r ovai s c a r . 

Riemarks : This species was f i r s t recógnised by W i l l i a m s o n (1848) 

who r e f e r r e d i t to the genus Cytherina without a c t u a l l y naming i t . 

Jones (1849) r e f e r r e d a l i spécimens w i t h ' t h i s g e n e r a l shape to 

1 1 8 



Cythere punctatula and t h e r e f o r e included specimens of N.(N.) vanveeni 

i n that species. I t was not u n t i l 1956 that Mertens e r e c t e d these 

forms as a separate s p e c i e s . Gründel (1966), e r e c t e d the species 

N.(N.?) pseudovanveeni f o r forms l a c k i n g the antero-median tooth i n 

the l e f t v a l v e . However, even when f u l l y developed, t h i s t ooth i s 

never very prominent and Kaye (1963a) noted that "the amphidont 

nature of the hinge i s not always apparent i n the l e f t v a l v e but 

can always be seen i n the r i g h t . " The degree of development.of 

t h i s tooth may t h e r e f o r e be v a r i a b l e w i t h specimens from younger sample 

o f t e n showing no antero-median tooth at a l l . I t t h e r e f o r e seems unwise 

to maintain the species N. (N?) pseudovanveeni and the specimens from 

the B r i t i s h Cenomanian are included i n t o N. (N.) vanveeni. 

Occurrence : Th i s species i s common throughout the Lower and 

Middle Cenomanian up to the l e v e l of the mid-Cenomanian non-sequence. 

Subgenus NEOCYTHERE (PHYSOCYTHERE) Kaye, 1963. 

Type species: "Cythere" l i n g e n e n s i s Mertens, 1956. 

Neocythere (Physocythere) kayei n. sp. 

( P l a t e 12, figs.9-12) 

D e r i v a t i o n of name: A f t e r Dr. P. Kaye, i n r e c o g n i t i o n of 

h i s work on A l b i a n Ostracoda. 

Diagnosis : A species of the subgenus Neocythere (Physocythere) 

w i t h the ornament of the l a t e r a l surface s t r o n g l y reduced e s p e c i a l l y 

i n the centre. G r e a t e s t height at 2/5 length. 

Holötype: A female l e f t v a l v e , OS 9636. Sample BB13, 3.5m. 

below the base of the Plenus M a r l s , Blue B e l l H i l l , Kent. 

Paratypes : 4 v a l v e s OS 9637 tO: OS.-9640, from the sa.me " h o r i z o n and 
l o c a l i t y . 

Other m a t e r i a l ; 125 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Holotype, fp.m.ale l e f t v a l v e OS 9636 0.571 0.363 0.209 

Paratype, female r i g h t v a l v e , OS 9637 0.593 0.319 0.200 
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D e s c r i p t i o n : Valves f a i r i y t h i n l y c a l c i f i e d s t r o n g l y tumid 

v e n t r o - l a t e r a l l y . D o r s a l margin s t r o n g l y arched i n the l e f t v a l v e 

w i t h a rounded apex at 2/5 l e n g t h . P o s t e r i o r part of d o r s a l margin 

g e n t l y convex curving down at the p o s t e r i o r to the rounded p o s t e r i o r 

margin. In the r i g h t v a l v e the d o r s a l margin i s s t r a i g h t w i t h 

rounded c a r d i n a l angles. A n t e r i o r margin rounded, v e n t r a l margin 

obscured i n the middle by the v e n t r a l t u m i d i t y but seen from i n s i d e 

i t i s convex at the a n t e r i o r end and curves up g e n t l y at the 

p o s t e r i o r . There i s a narrow f l a t t e n e d margin around the a n t e r i o r 

end which continúes around the d o r s a l margin i n the l e f t v a l v e . 

The p o s t e r i o r i s a l s o f l a t t e n e d . The l a t e r a l surface i s s t r o n g l y 

i n f l a t e d w i t h the g r e a t e s t I n f l a t i o n at mid-length j u s t above the 

v e n t r a l margin. This i n f l a t e d area i s almost snooth i n the middle 

but f e i n t r i d g e s may j u s t be v i s i b l e . Towards the edges there are 

weak r i b s which become more prominent v e n t r a l l y . These r i b s run 

across the v e n t r a l s u r f a c e as three r i d g e s , the innermost of which 

f o r k s towards the a n t e r i o r end. 

The hinge i n the l e f t v a l v e c o n s i s t s of two t e r m i n a l , elongate 

sockets each w i t h 5-6 c r e n u l a t i o n s , separated by a f i n e l y c r e n u l a t e 

bar. Above the bar i s a broad f i a t s h e l f . The r i g h t v a l v e i s 

compiementary. The inner l a m e l l a i s moderately broad, without v e s t i b u l e s . 

Other i n t e r n a l d e t a i l s could not be seen. 

Sexual dimorphism i s apparent w i t h males being longer than 

females. 

Remarks: N. (P.) k a y e i d i f f e r s from N. (N.) vanveeni Mertens 

i n having a l e s s w e l l d e f i n e d ornament, a more arched d o r s a l margin 

and i t l a c k s the f l a t t e n e d muscle node. I t d i f f e r s from N.(P.) verbosa 

Damotte by being s m a l l e r , having i t s g r e a t e s t height f u r t h e r forward 

and i t s g r e a t e s t width much lower. 
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Occurreñce: U. (P.) kaye i has only been found so f a r i n 

samples from the upper p a r t of the B r i t i s h Upper Cenomanian. I t i s 

p f t e n q u i t e common i n samples from Bed 1 of the Plenus M a r i s . 

Neocythere (Physocythere) semiconcentrica 

(Mertens, 1956) 

( P l a t e 13, f i g s . 7 , 8 ) 

1949 Cythere punctatula (Roemer); Jones: 11, p l . l , f i g s . 2c,d,d',f-h,k. 

( ? f i g s . 2a,e,e',n),(non f i g s . 2 b , i , j , 1 , m ) . 

par t 1870 Cytheropteron concentricum (Reuss) Jones: 74, 76. 

1890 Cytheropteron concentricum; Jones and Binde: 31, p l . l . f i g . 6 , 

( ? f i g s . 8,9), (non f i g s . 5,7,10). 

p a r t 1898 Cytheropteron concentricum (Reuss); Chapman: 341. 

1956 "Cythere" semiconcentrica Mertens: 186, p l . 9 , f i g s . 1 5 - 1 8 . 

? 1956 Brachycythere c o n c e n t r i c a (Reuss); Deroo: 1512, p l . 3 , f i g s . 3 5 , 3 6 

1962 Cythere semiconcentrica Mertens; Eilermann: 397, t e x t f i g s . 5 , 6 

1966 Physocythere semiconcentrica Mertems Gründel: 31, p l . 5 , f i g s . 1 9 - 2 0 

Diagnosis: A species of the subgenus Neocythere (Physocythere) 

w i t h c o n c e n t r i c r i b s on the l a t e r a l surface which enclose a r e t i c u l a t e 

area i n the centre. The r i b s o f t e n bear small s p i n e s . 

M a t e r i a l : s e v e r a l hundred v a l v e s and carapaces. 

Measurements (mm) Length Height VJidth 

L e f t v a l v e , OS 9641 0.516 0.319 0.155 

Carapace, OS 9642 0.527 0.341 0.319 

D e s c r i p t i o n : Valves s t r o n g l y i n f l a t e d . Dorsal margin s t r a i g h t 

i n the r i g h t v a l v e w i t h weak c a r d i n a l angles»weakly convex i n the l e f t 

v a l v e . A n t e r i o r margin broadly rounded, o f t e n w i t h v e r y small 

marginal spines. P o s t e r i o r margin narrowly rounded. V e n t r a l margin 

obscured by the v e n t r o - l a t e r a l t u m i d i t y , but seen from i n s i d e i t i s 

convex at the a n t e r i o r ; s t r a i g h t i n the middle and curves up 
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p o s t e r i o r l y . There i s a narrow, smooth, f l a t t e n e d area around the a n t e r i o r 

margin, and the p o s t e r i o r i s a l s o f l a t t e n e d and smooth. A low 

f l a t t e n e d eye t u b e r c l e l i e s j u s t beneath the a n t e r i o r end of the 

hinge. The v a l v e s are s t r o n g l y i n f l a t e d w i t h the g r e a t e s t width 

l y i n g j u s t behind mid-length and at about 1/3 h e i g h t . This i n f l a t e d 

area bears a s e r i e s o f : c o n c e n t r i c rounded r i b s , the outer ones c r o s s 

the v e n t r a l area. These r i b s o f t e n bear numerous small spines 

along t h e i r l e n g t h . In the centre of the valves,enclosed by the c o n c e n t r i c 

r i b s , t h e ornament becomes r e t i c u l a t e and spines may be formed at the 

j u n c t i o n s p f the r i b l e t s . In d o r s a l view the carapace has an o v a l 

o u t l i n e w i t h narrow, l a t e r a l l y compressed a n t e r i o r and p o s t e r i o r ends. 

The i n n e r l a m e l l a i s moderately wide without v e s t i b u l e s . M a r g i n a l 

pore canals are widely spaced, simple and s t r a i g h t . There are about 

8 at the a n t e r i o r end. Normal pores are f a i r i y common, they emerge 

along the c r e s t s of the r i b s . 

The hinge i n the r i g h t v a l v e c o n s i s t s of t e r m i n a l weakly 

c r e n u l a t e t e e t b . These are separated by a weakly c r e n u l a t e groove. 

In the l e f t v a l v e there are elongate, t e r m i n a l sockets separated by a . 

weakly c r e n u l a t e median bar. Above the bar i s a moderately wide s h e l f . 

The c e n t r a l muscle scars c p n s i s t of a v e r t i c a l row of 4 

elongate scars w i t h an obscure f r o n t a l s c a r . 

Remarks: This species was r e f e r r e d to as a "young form" of 

Cythere p u n c t a t u l a (Roemer) by Jones (1849) and l a t e r as a"young form" 

of Cytheropteron concentricum by Jones (1870). I t was not u n t i l 1956 

t h a t Mertens recognised i t as a d i s t i n c t species and r e f e r r e d i t 

t e n t a t i v e l y to the genus Cythere on the b a s i s of i t s o v e r a l l shape 

and merodont hinge. The subgenus Neocythere (Physocythere) was 

e r e c t e d by Kaye (1963) f o r forma w i t h the Neocythere shape but w i t h a 

merodont hinge. 
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Occurrence: N. (P.) semiconcentrica i s connnon up to the l e v e l 

of the mid-Cenomanian non-sequence but i t i s not found i n the Upper 

Cenomanian of Southern England. 

Neocythere (Physocythere) steghausi 

(Mertens, 1956) 

( P l a t e 13, f i g s . 4 - 6 ) 

1956 "Cythere" steghausi Mertens: 188, p l . 9 , figs.19-22. 

1958 "Cythere" steghausi Mertens; Howe and Laurencich: 174 

1962 Cythere steghausi Mertens; Eilermann: 398, t e x t - f i g s . 7 a - c . 

1963a Neocythere (Physocythere) h i e r o g l y p h i c a Kaye: 279, p l . 4 1 , 

f i g s . 8-12, 14. 

1966 Physocythere steghausi Mertens Gründel: 32, p l . 5 , f i g . l l . 

D i agnosis: A species of the sub-genus Neocythere (Physocythere) 

w i t h streng c o n c e n t r i c r i b s on the i n f l a t e d l a t e r a l s u r f a c e , the r i b s 

i n the centre are connected by c r o s s - r i b s . A n t e r i o r and p o s t e r i o r 

ends broad, f l a t t e n e d and smooth. 

M a t e r i a l : 89 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Female, l e f t v a l v e , OS 9643 .0.692 0.428 0.253 

Female, r i g h t v a l v e , OS 9644 0.690 0.384 0.242 

D e s c r i p t i o n : Valves s t r o n g l y c a l c i f i e d , e l o n gate-oval i n o u t l i n e 

D o r s a l margin of the l e f t v a l v e v a r i e s from weakly convex,to s t r a i g h t , 

to weakly concave, i n the r i g h t v a l v e i t i s s t r a i g h t . A n t e r i o r margin 

o b l i q u e l y rounded, p o s t e r i o r drawn out w i t h a rounded p o s t e r i o r 

e x t r e m i t y a n d a concave p o s t e r o - d o r s a l margin. V e n t r a l margin 

obscured i n the middle by the I n f l a t i o n of the valves but seen from 

w i t h i n i t i s embayed at 1/3 l e n g t h and curves up at the p o s t e r i o r . 

The valves are s t r o n g l y i n f l a t e d except f o r a s t r i p around the 

a n t e r i o r margin and the p o s t e r i o r area which are l a t e r a l l y compressed. 
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The d o r s a l margin of the l e f t v a l v e i s a l s o compressed and t h i s area 

i s strengthened. I n d o r s a l view the l a t e r a l l y compressed ends can be 

c l e a r l y seen and the d o r s a l margin of the l e f t v a l v e i s seen to be 

curved away from the r i g h t v a l v e i n the middle. The i n f l a t e d area 

bears a s e r i e s of con c e n t r i c r i b s , the outer ones of these end at 

the d o r s a l margin but some of the inner ones are continuous d o r s a l l y . 

Some of the r i b s cross the v e n t r a l surface and i n v e n t r a l view 4 

strong r i b s can be seen on each v a l v e running p a r a l l e l to the v e n t r a l 

margin. A n t e r o - d o r s a l l y one r i b i s u s u a l l y strengthened to form a 

h i g h r i d g e . Towards the middle numerous c r o s s - r i b s are developed 

•between the l a r g e r c o n c e n t r i c r i b s and the arrangement of the r i b s 

becomes much more irregulär. 

The hinge of the l e f t v a l v e c o n s i s t s of two strong t e r m i n a l 

sockets each w i t h 5-6 c r e n u l a t i o n s , separated by a cr e n u l a t e median 

bar. Above the median bar i s a broad f l a t s h e l f . The r i g h t v a l v e 

bears two strong elongate t e r m i n a l teetb w i t h 5-6 strong c r e n u l a t i o n s , 

separated by a l o c e l l a t e furrow. 

The marginal zone i s moderately broad and without v e s t i b u l e s . 

M a r g i n a l pore canals are t h i n and few i n number - about 6 at the 

a n t e r i o r and 3-4 at the p o s t e r i o r . Normal pores are q u i t e common 

and emerge along the c r e s t s of the r i b s . 

The c e n t r a l muscle scars c o n s i s t of a v e r t i c a l row of 

3 elongate scars w i t h a more rounded scar beneath. 

Sexual dimorphism i s d i s t i n c t . Males are longer than females. 

Remarks: This species has been w e l l described i n the pas t . 

As Gründel (1966) pointed out, Kay6's specimens of N.(?.) h i e r o g l y p h i c a 

are i d e n t i c a l w i t h the f i g u r e s and d e s c r i p t i o n given. by Mertens. 

Occurrence: This species i s l i m i t e d to the lowest few metres of the 

Cenomanian i n Southern England. 
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Neocythere (Physocythere ?) sp.A. 
(P l a t e 13,. f i g s . 1 - 3 ) 

Diagnosis : A species r e f e r r e d to Neocythere (Physocythere). 

w i t h c o n c e n t r i c rows of small spines on the l a t e r a l s u r f a ce. Hinge 

very weak w i t h a smooth median bar i n the l e f t v a l v e . 

M a t e r i a l ; 35 v a l v e s and carapaces 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 9645 0.736 0.428 0.242. 

Carapace, OS 9646 0.738 0.450 0.472 

D e s c r i p t i o n : Carapace l a r g e and w e l l rounded. The d o r s a l 

margin i s weakly convex i n the l e f t v a l v e and s t r a i g h t i n the 

r i g h t v a l v e . The a n t e r i o r margin i s o b l i q u e l y roup.ded w i t h the a n t e r i o r 

e x t r e m i t y a t 1/3 height. In the r i g h t v a l v e s the a n t e r i o r margin 

bears about 9 short spines but these are not present i n the l e f t 

v a l v e s . The p o s t e r i o r margin i s broadly rounded and the v e n t r a l 

margin i s almost s t r a i g h t with a weak embayment at 2/5 l e n g t h . The 

v e n t r a l t u m i d i t y obscures the v e n t r a l margin i n l a t e r a l view. The 

l a t e r a l s u r f a c e bears very weak c o n c e n t r i c r i b s and along these 

s m a l l spines are developed. In v e n t r a l view these r i b s continue 

a c r o s s the v e n t r a l surface but no spines are developed bere. In 

d o r s a l . v i e w the o u t l i n e i s oval w i t h narrow, l a t e r a l l y compressed 

a n t e r i o r and p o s t e r i o r ends. The gr e a t e s t breadth l i e s ät h l e n g t h . 

The upper p a r t s of each valve are smooth and d i s t i n c t . Low eye t u b e r c l e s 

are present. The l e f t . v a l v e overlaps the r i g h t , p a r t i c u l a r l y along the 

d o r s a l and po s t e r o - d o r s a l margins. 

The i n n e r l a m e l l a i s moderately broad, without v e s t i b u l e s . 

There are about 10 s t r a i g h t marginal pore canals at the a n t e r i o r end 

and about 6 at the p o s t e r i o r end of the v a l v e s . The hinge of the 

r i g h t \alve c o n s i s t s of a very small c r e n u l a t e p o s t e r i o r tooth and a 
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smooth median groove which i s open beneath. No a n t e r i o r tootb can be 

S e e n . In tbe l e f t v a l v e tbere i s a f a t r i y s t r o n g , smootb median bar 

wit b a very weak p o s t e r i o r socket. Above the median bar i s a f i a t 

s h e l f . Other i n t e r n a l d e t a i l s i c o u l d not be seen. 

Remarks: The hinge i n t h i s species i s remarkable i n that 

tbere appears to be no a n t e r i o r tooth i n the r i g h t v a l v e , though 

tbere i s a s m a l l p o s t e r i o r tooth. The median bar i n the l e f t v a l v e 

i s smooth and not c r e n u l a t e as i n other species of Neocytbere. 

These; features could i n d i c a t e that only j u v e n i l e specimens bave been 

found, but the specimens are r a t h e r large and the marginal zone 

appears to be w e l l developed. U n t i l f u r t h e r s t u d i e s can be made 

t h i s species i s l e f t i n open nomenclature. 

Occurrence: This species i s r e s t r i c t e d to the lowest few metres 

of the Cenomanian. 

Subgenus NEOCYTHERE (CENTROCYTHERE) Mertens,1956 

Type species: Centrocythere d e n t i c u l a t a Mertens,1956 

Neocythere Centrocythere) posterospinosa n. sp. 

( P l a t e 12, f i g s . 4 - 8 ) 

D e r i v a t i o n of name: P o s t e r i o r - spinosus - L a t i n = thorny = 

thorny p o s t e r i o r . 

Diagnosis: A species of Neocythere (Centrocythere) w i t b weak 

Ico n c e n t r i c r i b s on the l a t e r a l surface which bear stout spines along 

the p o s t e r i o r p a r t of the v a l v e s . Hinge w i t b a s t r o n g l y c r e n u l a t e 

median bar i n the l e f t v a l v e . 

Holotype: A female carapace, OS 9647. Sample G.B.42, 42metres 

below the s u r f a c e , Lower Genomanian, Glyndeboume, Sussex. 

Paratypes; A female r i g h t valve OS 9648 from the same h o r i z o n 
Hypotype?; : 

and l o c a l i t y . ^Two l e f t v a l v e s , OS 9649, OS 9650 from PBH 1 14 metres 

Lower Cenomanian, P i t s t o n e , Herts. 

1 2 6 



Other m a t e r i a l ; 27 valves 

Measurements (mm) Length Height Width 

Holotype, female carapace OS 9647 0.637 0.363 0.395 

Female r i g h t v a l v e OS 9648 0.600 0.341 0.200 

D e s c r i p t i o n : Valves s t r o n g l y c a l c i f i e d , very s i m i l a r to 

N. (N.) vanveeni i n shape. The d o r s a l margin i s s t r a i g h t and 

iùclined down towards the p o s t e r i o r . The a n t e r i o r margin i s 

o b l i q u e l y rounded and passes up to the p o s i t i o n o f g r e a t e s t h e i g h t . 

at 2/5 length. 4 or 5 spines may protrude from the a n t e r i o r margin 

e s p e c i a l l y i n the r i g h t v a l v e s . The p o s t e r i o r margin i s narrowly 

rounded with a s t r a i g h t postero-dorsal margin. A s t o u t spine 

protrudes from the Ibwer part of the p o s t e r i o r margin i n both 

va l v e s and one or two small spines may be seen j u s t above t h i s . Three 

rounded l o n g i t u d i n a l r i b s cross the v e n t r a l surface of each va l v e and 

continue onto the latéral surface at the a n t e r i o r and p o s t e r i o r ends. A 

the p o s t e r i o r end thèse r i b s bear a séries o f short t h i c k spines. 

On the latéral sur f a c e are more weak r i b s but towards the d o r s a l margin 

thèse become i n d i s t i n c t . There i s a narrow, l a t e r a l l y compressed 

area around the a n t e r i o r and p o s t e r i o r margins of the v a l v e s , and 

a l s o along the d o r s a l margin of the l e f t v a l v e . In d o r s a l view the 

o u t l i n e i s ovo i d w i t h the greatest width at 3/5 l e n g t h . 

The i n n e r l a m e l l a i s moderately wide, without v e s t i b u l e s . 

There are 11 s t r a i g h t marginal pore canals at the a n t e r i o r end and 4 

at the p o s t e r i o r . Normal pores are coimnon. The hinge of the 

r i g h t valve c o n s i s t s of a long, rounded a n t e r i o r t o o t h , deep 

antero-median socket and a s t r o n g l y c r e n u l a t e médian groove. The 

p o s t e r i o r t o o t h i s . r a t h e r f l a t and s t r o n g l y c r e n u l a t e . The l e f t 

v a l v e bas a complementary arrangement w i t h a f l a t s h e l f above the 

médian éléments. The c e n t r a l muscle scars c o n s i s t of a v e r t i c a l 

row of 4 o v a l scars w i t h a rounded f r o n t a l s c a r . 



Remarks : The hinge of t h i s species places i t i n the subgenus 

Neocythere (Centrocythere) although i t d i f f e r s from the type species 

by having a completely c r e n u l a t e median bar i n the l e f t v a l v e . I t s 

hinge therefore d i s t i n g u i s h e s i t from N. (N.) vanveeni which i t 

resembles i n shape. I t can be d i s t i n g u i s h e d from N. (C.) d e n t i c u l a t a 

(Mertens), from the A l b i a n of N.W.Germany, by l a c k i n g the r e t i c u l a t e 

omament of t h a t s p e c i e s . 

Occurrence : This species i s not common but can be found i n 

o c c a s i o n a i samples of Lower Cenomanian chalk from Southern England. 

Family PROTOCYTHERIDAE Ljubimova, 1955 

Genus PROTOCYTHERE T r i e b e l , 1938 

Type species: C y t h e r i n a t r i p l i c a t a Roemer 1841 

Protocythere l i n e a t a s t r i a t a Grundel, 1966 

( P i a t e 14, figs.3,4,7) 

? 1849 Cythere ( C y t h e r e i s ) t r i p l i c a t a (Roemer); Jones: 18, p i . 3 , 

f i g s . 9a,b,e,f. (non f i g s . 9c,c', d,d' 

= V.pseudostriata) 

? 1890 Cythereis t r i p l i c a t a (Roemer); Jones and Hinde: 19, p l . l , 

f i g s . 56,59,61 (non figs.57,58,60 

= V.pseudostriata) 

pars 1964c Protocythere l i n e a t a (Chapman and Sherborn) ;Kaye: 58, p i . 5 , 

f i g s . 1-3,5,7,8. (non f i g s . 4 , 6 

= V. p s e u d o s t r i a t a ) 

1966 Protocythere l i n e a t a s t r i a t a Grundel: 26, pi.4,figs.7-8,14,15. 

Diagnosis : A sub-species of P . l i n e a t a w i t h no i n t e r c o s t a l 

r e t i c u l a t i o n . R i b l e t s on the v e n t r a l r i b w e l l developed. 

M a t e r i a l : 182 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Carapace, OS 9651 0.880 0.461 0.483 

Right v a l v e , OS 9652 0.759 0.418 0.242 
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D e s c r i p t i o n : S h e l l h e a v i l y c a l c i f i e d . V e n t r a l margin a r c u a t e , 

weakly concave at 1/3 l e n g t h i n the r i g h t v a l v e . A n t e r i o r semi-

c i r c u l a r w i t h a d i s t i n c t rounded hinge ear at the top. D o r s a l 

margin s t r a i g h t s l i g h t l y upturned p o s t e r i o r l y i n the l e f t v a l v e , 

but c u r v i n g downwards at the p o s t e r i o r i n the r i g h t v a l v e . The 

p o s t e r i o r margin i s t r i a n g u l a r w i t h a g e n t l y convex lower margin 

which continues round as the v e n t r a l margin. The p o s t e r o - d o r s a l 

margin i s s t r a i g h t i n the l e f t v a l v e and concave i n the r i g h t 

v a l v e . A weak to i n d i s t i n c t s w e l l i n g occurs on the hinge ear. The 

r i b s v a r y i n t h e i r degree of sharpness and i n some spécimens are 

very rounded. The d o r s a l r i b i s s t r o n g l y arched at the a n t e r i o r 

end w i t h the top of the arch obscuring the d o r s a l margin.Behind,it 

runs p o s t e r o - v e n t r a l l y . The c e n t r a l muscle node l i e s j u s t below the 

a n t e r i o r t e r m i n a t i o n of the d o r s a l r i b , i t appears as a wider p a r t 

of the middle r i b . P o s t e r i o r l y the middle r i b ends j u s t beneath 

the t e r m i n a t i o n of the d o r s a l r i b . The v e n t r a l r i b i s always rounded 

I t i s arcuate and obscures the mid part of the v e n t r a l margin i n the 

r i g h t v a l v e . I t bears on i t s v e n t r a l surface 5 l o n g i t u d i n a l r i b l e t s . 

The surface of the valves i s smooth but the d o r s a l r i b o f t e n bas 

sm a l l nodes along i t s v e n t r a l s i d e . 

The hinge i s antimerodont w i t h elongate c r e n u l a t e t e e t h 

separated by a crenulate groove i n the r i g h t v a l v e . There i s a 

complementary arrangement i n the l e f t v a l v e . 

The c e n t r a l muscle scars c o n s i s t of a v e r t i c a l row of four scar 

The upper two are elongate, e s p e c i a l l y the second one down which 

extends w e l l forward: the lower two are more oval i n shape. There 

i s a heart-shaped a n t e r i o r scar. 

The inner l a m e l l a i s broad a n t e r i o r l y . The inner margin and 

l i n e of concrescence coïncide. The inner l a m e l l a i s crossed by 

about 16 r a d i a l pore canals a n t e r i o r l y , thèse are concentrated along 
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the lower h a l f of the a n t e r i o r margin and the upper ones bend upwards 

i n a f a n - l i k e f a s h i o n . The pore canals are widened at t h e i r d i s t a l 

ends. P o s t e r i o r l y there are about 6 marginal pore canals which again 

widen d i s t a l l y . 

Remarks : Kaye (1964) erected a l e c t o t y p e f o r Pr o t o c y t h e r e 

l i n e a t a s . l . and d e f i n e d i t as having i n t e r c o s t a l areas w i t h an 

i r r e g u l a r network of cr o s s r i b s . T r i e b e l ' s s p e c i e s , P. j o n e s i , which 

i s synonymoùs w i t h P. l i n e a t a was a l s o defined as having a network 

of délicate r i b s on the i n t e r c o s t a l areas. •Gründe1 (1966) erected 

the subspecies P. l i n e a t a s t r i a t a f o r forms i d e n t i c a l i n shape but 

l a c k i n g the i n t e r c o s t a l r i b l e t s . The Cenomanian spécimens a i l belong 

to P. l i n e a t a s t r i a t a , none of them bave i n t e r c o s t a l r i b l e t s but 

some spécimens bave remnant nodes on the v e n t r a l s i d e of the d o r s a l 

r i b . 

Occurrence : Lower and Middle Cenomanian up to the l e v e l of 

the mid-Cenomanian non-sequence. I t may a l s o be found f o r a few 

mètres above t h i s l e v e l . 

P r o t o c y t h e r e s i d d i q u i i n.sp. 

- ( P l a t e 14,figs.5,6,8,9) 

D e r i v a t i o n of name: A f t e r Dr. Q.A. S i d d i q u i who together 

with Dr. M.C. Keen f i r s t recognised t h i s s p e c i e s . 

? 1971 Protocythere a f f . albae Damotte and G r o s d i d i e r ; Keen and 

S i d d i q u i : 64, p l . 2 , f i g s . 4 , 8 . 

Diagnosis : A species of Protocythere w i t h rounded l o n g i t u d i n a l 

r i b s and a l o n g i t u d i n a l s w e l l i n g on the v e n t r a l s u r f a c e of the l e f t 

v a lve only. _ _̂  

Holotype; A female l e f t valve OS 9653. Sample S23, 45m. below 

the base of the Plenus M a r i s , Lower Cenomanian, Southerham, Sussex. 

Párátypes; 13 v a l v e s and carapaces OS 9654 to OS 9666 from the 

same h o r i z o n and l o c a l i.ty. 
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Other m a t e r i a l : 15 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Holotype, female l e f t v a l v e . OS 9653 0.780 0.450 0.220 

Paratype, female carapace. OS 9654 0.813 0.450 0.440 

Paratype, male l e f t v a l v e . OS 9655 0.956 0.483 0.253 

D e s c r i p t i o n : Valves h e a v i l y c a l c i f i e d , elongate, t a p e r i n g 

p o s t e r i o r l y . V e n t r a l margin g e n t l y convex,curving up p o s t e r i o r l y 

almost to the d o r s a l margin. A n t e r i o r margin o b l i q u e l y rounded w i t h 

a s m a l l rounded hinge ear at the top. The d o r s a l margin p o s t e r i o r to 

the hinge ear i s s t r a i g h t to weakly conCave i n the l e f t v a l v e , and 

g e n t l y convex i n the r i g h t v a l v e . The p o s t e r i o r c a r d i n a l angle i s 

w e l l marked. The po s t e r o - d o r s a l margin i s s h o r t , o b l i q u e l y i n c l i n e d , 

s t r a i g h t i n the l e f t v a l v e and concave i n the r i g h t v a l v e . 

The l o n g i t u d i n a l r i b s are not r i d g e - l i k e but appear as 

s w e l l i n g s . The d o r s a l one i s short and g e n t l y arched and obscures 

the middle part of the d o r s a l margin. The middle r i b i s s t r a i g h t and 

widens s l i g h t l y i n t o the muscle node at the a n t e r i o r end. The v e n t r a l 

r i b appears more as a l o n g i t u d i n a l t u m i d i t y , g e n t l y arcuate and w i t h a 

low i n d i s t i n c t node at i t s p o s t e r i o r end. A i l the r i b s d e f l a t e 

g r a d u a l l y at t h e i r ends, l e a v i n g smooth a n t e r i o r and p o s t e r i o r areas 

to the v a l v e s . V e r t i c a l l y above and below the a n t e r i o r end of the 

middle r i b are two rounded dépressions. In the l e f t v a l v e o n l y , a 

f u r t h e r s w e l l i n g can be seen on the v e n t r a l surface running from 

2/5 l e n g t h to 4/5 length. 

The l e f t v a l v e overlaps the r i g h t along the v e n t r a l and antero-

d o r s a l margins but the r i g h t v a l v e overlaps the l e f t along the mid-

d o r s a l margin. The g r e a t e s t width l i e s j u s t behind mid-length across 
• 

the v e n t r a l r i b . In d o r s a l view the o u t l i n e i s o v a l and the low 

nodes at the end of the v e n t r a l r i b can be seen. 

The inner l a m e l l a i s f a i r l y wide, without v e s t i b u l e s . At the 

a n t e r i o r end there are at l e a s t 15 marginal pore c a n a l s . Thèse are 
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widened d i s t a l l y and the upper ones are curved upwards. At the 

p o s t e r i o r and there are about 1 2 c l o s e l y spaced marginal pore c a n a l s , 

these again are widened d i s t a l l y . The hinge of the r i g h t v a l v e 

c o n s i s t s of t h i c k , elongate t e r m i n a l teeth which are only weakly 

c r e n u l a t e . These are separated by a weakly c r e n u l a t e groove. The 

l e f t v a l v e has te r m i n a l sockets which are open beneath. These are 

separated by a weakly c r e n u l a t e bar. D e t a i l s of the muscle scars 

c o u l d not be seen. 

Remarks : This species appears to be i d e n t i c a l w i t h P . a f f . albae 

Keen and S i d d i q u i . P. s i d d i q u i i d i f f e r s from P. albae Damotte and 

G r o s d i d i e r i n l a c k i n g theornament of surface p i t s and weak s t r i a t i o n s 

on the v e n t r a l r i b . I t a l s o has a more convex v e n t r a l margin and a 

l e s s w e i l defined d o r s a l r i b . P. l i n e a t a has d i s t i n c t s t r i a t i o n s on 

the v e n t r a l r i b and l o n g i t u d i n a l r i b s which are not so rounded. 

P.derooi O e r t l i , from the A l b i a n of Apt, has d o r s a l and v e n t r a l r i b s 

which are much more d i s t i n c t and the v e n t r a l r i b i n t h i s species 

extends forward onto the a n t e r o - l a t e r a l s u r f a c e . 

Occurrence: This species has been found i n only one sample 

from the top of the Lower Cenomanian at Southerham, Sussex. 

Protocythere speetonénsis Kaye, 1963. 

( P l a t e 13.,fig.9;Plate 14,figs.1,2) 
i ' _ 

1963d Protocythere speetonénsis Kaye: 232, p l . 1 8 , f i g s . 4 - 6 

1971 Protocythere speetonénsis Kaye; Kemper: 411, p i . 7 , f i g s . 8 , 9 . 

Diagnosis : A small species of Protocythere w i t h the v e n t r a l 

r i b r a i s e d s l i g h t l y above the v e n t r a l margin i n the l e f t v a l v e . 

M a t e r i a l : 40 va l v e s 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 9667 0.582 0.363 0.176 

Rig h t v a l v e , OS 9668 0.582 0.308 0.176 
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D e s c r i p t i o n : Valves small w i t h an arched v e n t r a l margin, 

which curves up s t r o n g l y at the p o s t e r i o r . A n t e r i o r margin o b l i q u e l y 

rounded w i t h about 10 very small f o r w a r d l y d i r e c t e d s p i n e s . Hinge ear i n 

the l e f t v a l v e t r i a n g u l a r somewhat swollen. D o r s a l margin s t r a i g h t 

but p a r t l y obscured by the d o r s a l r i b e s p e c i a l l y i n the r i g h t v a l v e . 

P o s t e r i o r margin rounded i n the l e f t v a l v e but w i t h a concave upper 

margin i n the r i g h t v a l v e . The lower margin of the p o s t e r i o r area 

bears 6 short spines. 

The d o r s a l and middle l o n g i t u d i n a l r i b s are r a t h e r v a r i a b l e , 

v a r y i n g from mere s w e l l i n g s to r a i s e d r i b s , but the v e n t r a l r i b 

always appears as an arcuate s w e l l i n g . The d o r s a l r i b i s s h o r t , 

g e n t l y arched and obscures the d o r s a l margin i n latéral view. The 

middle r i b i s a l s o short and séparâtes two rounded dépressions at i t s 

a n t e r i o r end. The thrce r i b s converge towards the p o s t e r i o r end, 

where there are two small p e r f o r a t e spines - one j u s t above the end 

of the v e n t r a l r i b and one j u s t below the end of the d o r s a l r i b . 

The surface i s p i t t e d . In d o r s a l view the great e s t width 

l i e s at 3/5 length across the v e n t r a l r i b . 

The inner l a m e l l a i s f a i r l y wide, without v e s t i b u l e s . There 

are about 15 t h i n marginal pore canals at the a n t e r i o r end. These 

are expanded at t h e i r d i s t a l ends and curve upwards i n the antero-

d o r s a l région. At the p o s t e r i o r there are 6 marginal pore canals 

which are expanded at t h e i r d i s t a l ends. The hinge of the r i g h t 

v a l v e c o n s i s t s of l a r g e , t r i a n g u l a r , c r e n u l a t e terminal t e e t h 

separated by a f i n e l y c r e n u l a t e groove. The l e f t v a l v e bas a 

complementary arrangement. The c e n t r a l muscle scars c o n s i s t of a 

v e r t i c a l row of 4 s l i g h t l y elongate, o v a l scars c l o s e l y grouped 

together. An a n t e r i o r scar could not be seen. 

Remarks : The Cenomanian spécimens are a l i t t l e s m a l l e r than 

Kaye's spécimens and i n s e v e r a l of them a n t e r i o r and p o s t e r i o r 
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marginal spines can be seen. Tbese were not mentioned by Kaye but 

s i n c e a l l other d e t a i l s are the same, i n c l u d i n g the number of a n t e r i o r 

marginal pore c a n a l s , the two forms are grouped together. 

Occurrence: This species i s r a r e i n the Cenomanian and has 

only been found i n one or two i s o l a t e d samples from the Lower and 

Middle Cenomanian. 

Genus HOMOCYTHERE Kaye, 1963 

Type s p e c i e s : Cythere h a r r i s i a n a Jones, 1870 

This genus was f i r s t e r ected to i n c l u d e H . r e t i c u l a t a Kaye, 1953d 

from the A l b i a n of Y o r k s h i r e . This species i s now regarded as a 

. j u v e n i l e form of 'Cythere h a r r i s i a n a ' Jones w i t h which i t i s always 

found i n a s s o c i a t i o n (Malz, 1974). U n f o r t u n a t e l y , Grundel (1964) 

erected the sub-genus Veenia (Mandocythere) to include Jones' s p e c i e s , 

but i f H. r e t i c u l a t a i s regarded as a j u v e n i l e form of 'C. h a r r i s i a n a ' 

then Homocythere Kaye,1963, takes precedence over Mandocythere 

Grundel, 1964. 

Homocythere h a r r i s i a n a h a r r i s i a n a (Jones, 1870) 

( P l a t e 16,figs.1-5) 

1849 Cythere ( C y t h e r e i s ) i n t e r r u p t a (Bosquet); Jones: 15, p i . 2 , 

f i g s . 6a-g. 

1849 Cythere ( C y t h e r e i s ) q u a d r i l a t e r a t a (Roemer); Jones: p i . 4 , 

f i g s . 1 0h,i. 

1870 Cythere h a r r i s i a n a Jones: 75, 76 (new name) 

1890 Cythere h a r r i s i a n a Jones; Jones and Hinde: 16, p i , 1 , f i g s . 4 7 - 5 2 

1890 Cythere h a r r i s i a n a r e t i c o s a Jones and Hinde: liB, p l . l , f i g . 4 6 . 

1890 Cythere h a r r i s i a n a setosa Jones and Hinde: 17, p i . 1 , f i g s . 4 3 - 4 5 

1890 C y t h e r e i s a u r i c u l a t a ( C o r n u e l ) ; Jones and Hinde: 19, p l . l . 

f i g s . 53-55 
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1893 Cythere h a r r i s i a n a Jones; Chapman ànd Sherborn: 346 

1893 Cythere h a r r i s i a n a r e t i c o s a Jones and Hinde; Chapman and 

Sherborn: 346 

1893 Cythere a u r i c u l a t a ( C o r n u e l ) ; Chapman and Sherborn: 346 

1893 Cythere l i n e a t o p u n c t a t a Chapman and Sherborn: 348, p i . 1 4 , f i g 

1893 Cythere koninckiana (Bosquet); Chapman and Sherborn: 348, 

p i . 1 4 , f i g . 2 . 

1898 Cythere h a r r i s i a n a Jones; Chapman: 335 

1898 Cythere h a r r i s i a n a r e t i c o s a Jones and Hinde; Chapman: 336 

1898 Cythere h a r r i s i a n a setosa Jones and Hinde; Chapman: 335, 336 

1898 Cythere koninckiana (Bosquet); Chapman: 337, 338, f i g s . 4 a ,b. 

1898 C y t h e r e i s a u r i c u l a t a ( C o r n u e l ) ; Chapman: 338 

1938a Protocythere a u r i c u l a t a (Cornuel) T r i e b e l : 195, p i . 2 , 

f i g s . 27-31 

1956 P r o t o c y t h e r e t r i e b e l i Deroo: 1515 (new name) 

1963d Veenia t r i e b e l i (Deroo) Kaye: 233, pi.18, f i g s . 1 0 , 1 1 . 

1963d Homocythere r e t i c u l a t a Kaye: 234, pi.18, f i g s . 8 , 9 . 

1964c Veenia h a r r i s i a n a (Jones) Kaye: 61, p i . 4 , f i g . l ; p i . 6 , f i g s . 4 - 1 1 

1966 Mandocythere (Mandocythere) h a r r i s i a n a h a r r i s i a n a (Jones) 

Grundel:29, p i . 5 , f i g s . 5 - 6 , 9-10, 

p i . 1 0 , f i g . 5 ; t e x t - f i g . 9 c - d , 

t e x t - f i g . 1 2 a - b . 

1966 Homocythere r e t i c u l a t a Kaye; Grundel: 4 0 / p i . 7 , f i g . 2 3 

1968 Protocythere (Mandocythere) h a r r i s i a n a h a r r i s i a n a (Jones) 

Damotte: 389, pi.17, f i g s . l 2 a - c . 

1971b P r o t o c y t h e r e (Mandocythere) h a r r i s i a n a h a r r i s i a n a ( J o n e s ) ; 

Damotte: 90, p i . 5 , f i g . 2 0 

Diagnosis ; A species of Homocythere w i t h 3 rounded 

l o n g i t u d i n a l r i b s , a strong hinge ear and a smooth su r f a c e . 



M a t e r i a l : s e v e r a l hundred v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Female l e f t v a l v e , OS 9670 0.703 0.450 0.220 

Maie l e f t v a l v e , OS 9671 0.846 0.440 0.210 

D e s c r i p t i o n : Valves s t r o n g l y c a l c i f i e d and i n f l a t e d . The 

d o r s a l margin i s s t r a i g h t but there i s a strong hinge ear i n the 

l e f t v a l v e s . The v e n t r a l margin i s weakly convex, but s t r a i g h t i n 

male v a l v e s . . The p o s t e r i o r extremity i s rounded i n the l e f t v a l v e 

but has a concave upper margin i n the r i g h t v a l v e . A s t r o n g spine i s 

o f t e n present at the p o s t e r i o r e x t r e m i t y of the r i g h t v a l v e . 3 or 4 

sm a l l spines a l s o occur along the lower margin of the p o s t e r i o r area 

i n both v a l v e s . The a n t e r i o r margin i s broadly rounded and i s 

strengthened by a low r i b . This r i b bears about 10 s h o r t , forward 

d i r e c t e d spines and about 6 low nodes on i t s l a t e r a l edge. The 

d o r s a l r i b i s t h i c k , with a sharp outer edge. In the r i g h t v a l v e i t 

obscures the d o r s a l margin i n l a t e r a l view. The middle r i b i s low 

and rounded, and i s broadened at i t s a n t e r i o r and over the muscle scar 

r e g i o n . The v e n t r a l r i b i s i n f l a t e d and bears a row of 4 stout spines 

at i t s p o s t e r i o r end. The surface of the v a l v e s i s smooth. In d o r s a l 

view the ends of the carapace are l a t e r a l l y compressed but the middle 

p o r t i o n i s i n f l a t e d w i t h the g r e a t e s t breadth across the centre of 

the middle r i b . The 'outer t o o t h ' at the a n t e r i o r end of the hinge 

ear can be seen f i t t i n g i n t o a notch on the ou t s i d e of the r i g h t v a l v e . 

The inner l a m e l l a i s moderately broad, without v e s t i b u l e s . 

There are about 22 t h i n and r a t h e r wavy marginal pore canals at the 

a n t e r i o r end and about 8 at the p o s t e r i o r . Most of these are widened at 

t h e i r d i s t a l ends and at the a n t e r i o r the upper ones curve upwards. 

The hinge of the r i g h t v a l v e c o n s i s t s of a l a r g e , t r i a n g u l a r , 

a n t e r i o r t o o t h , bearing 4 d i s t i n c t r i d g e s , a small rounded antero­

median socket, a crenulate median groove, and a t r i a n g u l a r p o s t e r i o r 
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t o o t h w i t h weak r i d g e s . In d o r s a l view, a notch can be seen i n f r o n t 

of the a n t e r i o r t o o t h which accommodates the 'outer t o o t h ' of the 

l e f t v a l v e . The l e f t valve has a complementary arrangement w i t h the 

str o n g , rounded outer tooth i n f r o n t of the a n t e r i o r socket.. The 

c e n t r a l muscle scars c o n s i s t of a v e r t i c a l row of 4 elongate o v a l 

scars w i t h a rounded f r o n t a l s c a r . 

Sexual dimorphism i s pronounced w i t h males being longer than 

females. J u v e n i l e s c o n s i s t of two b a s i c types; one being smooth and 

the other s t r o n g l y r e t i c u l a t e . Both forms have a weak, short d o r s a l 

r i b and a l o n g i t u d i n a l , v e n t r a l s w e l l i n g but l a c k the middle r i b . 

Remarks : This species has had a very confusing h i s t o r y , p a r t l y 

because j u v e n i l e v a l v e s are f r e q u e n t l y found and these d i f f e r from 

the a d u l t s , and a l s o from each other t o a c e r t a i n extent. Kaye (1964c) 

has shown that i n the A l b i a n the j u v e n i l e s vary from completely smooth 

to r e t i c u l a t e w i t h a l l intermediates being found. The r e t i c u l a t e 

forms are very s i m i l a r to "Homocythere r e t i c u l a t a " but have a 
stronger d o r s a l r i b . In the Cenomanian the smooth and p i t t e d 

j u v e n i l e s are very r a r e , w h i l s t the form described as "H. r e t i c u l a t a " 

i s common and i s always found i n a s s o c i a t i o n w i t h H. h a r r i s i a n a a d u l t s . 

E a r l y authors placed the a d u l t forms i n p r e v i o u s l y d e s c r i b e d 

s p e c i e s , w i t h which they are not c o n s p e c i f i c , and placed the j u v e n i l e s 

i n s e v e r a l species and subspecies depending on t h e i r ornament. 

'Cythere h a r r i s i a n a ' was i n f a c t the name given by Jones to j u v e n i l e 

forms o f ' t h i s s p e c i e s . The species has sin c e been placed i n the 

genera P r o t o c y t h e r e , by T r i e b e l 1938, Veenia, by Kaye 1963 and 

Mandocythere, by Grundel 1966. As desc r i b e d above Homocythere takes 

precedence over Mandocythere and i s thus defined on the b a s i s of the 

'outer t o o t h ' i n the hinge of the l e f t v a l v e . 

Occurrence : This species i s common throughout the Lower 

Cenomanian of Southern England but i s not found above the mid-

Cenomanian non-sequence. 
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Homocythere ornata n.sp. 

(P i a t e 16, f i g s . 9 - 1 3 ) 

Dérivation of name: Ornatus - L a t i n = ornate. 

Diagnosis : A species of Homocythere w i t h a weak r e t i c u l a t i o n 

on the latéral s u r f a c e . The s o l a bear numerous p i t s . The 

l o n g i t u d i n a l r i b s are notched. 

Holotype; A female l e f t v a l v e , OS 9675. Sample S23, 45m below 

the base o f the Plenus M a r l s , Lower Cenomanian,- Southerham, Sussex. 

Paratypes: 9 va l v e s and carapaces, OS 9676 to OS 9684 from t he 

same h o r i z o n and l o c a l i t y . 

Other m a t e r i a l : 20 va l v e s . 

Measurement s: Length Height Width 

Holotype, female l e f t v a l v e . OS 9675 0.800 0.472 0.230 

Paratype, female r i g h t v a l v e . OS 9676 0.780 0.418 0.230 

Paratype, male carapace. OS 9677 0.880 0.440 0.440 

D e s c r i p t i o n : Valves h e a v i l y c a l c i f i e d , sub-quadrate i n o u t l i n e . 

The v e n t r a l margin i s weakly concave at 2/5 length and i s convex behind 

t h i s . The a n t e r i o r margin i s broadly rounded and i s strengthened 

by an a n t e r i o r r i b which bears 13 forward p r o j e c t i n g spines and 7 

l a t e r a l l y p r o j e c t i n g nodes on each v a l v e . 

The hinge ear i s small and rounded; behind i t the d o r s a l margin 

i s s t r a i g h t but w i t h an upturned p o r t i o n at the p o s t e r i o r i n the l e f t 

v a l v e . In the r i g h t valve the a n t e r i o r and p o s t e r i o r c a r d i n a l angles 

are w e l l marked. There i s a very small f l a t t e n e d p o s t e r i o r w i t h a 

s t r a i g h t upper margin i n the l e f t v a l v e and concave upper margin i n 

the r i g h t v a l v e . The lower margin of the p o s t e r i o r curves round i n t o 

the v e n t r a l margin. There are 4-5 t h i n spines on the lower margin of 

the p o s t e r i o r but they are u s u a l l y i n d i s t i n c t . 

The d o r s a l r i b i s s t r a i g h t w i t h a s h o r t , i n c l i n e d a n t e r i o r p o r t i o n . 

I t bas 6 notches along i t s l e n g t h . This r i b runs p a r a l l e l to the 
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d o r s a l margin and obscures i t i n latéral view. The muscle node i s 

rat h e r broad and i s j o i n e d to the middle r i b which i s a l s o notched, the 

notches become more d i s t i n c t towards the p o s t e r i o r where they d i v i d e 

the r i b i n t o a séries of nodes. The most p o s t e r i o r node appears to be 

a pore cone and a f u r t h e r pore cone i s found j u s t below and behind 

the end of the r i b . The v e n t r a l r i b appears as an elongate t u m i d i t y 

which obscures the v e n t r a l margin i n latéral yiew. P o s t e r i o r l y i t 

ends i n two nodes. The v e n t r a l surface of each v a l v e bears thcee 

l o n g i t u d i n a l r i b l e t s . 

The s u r f a c e of the v a l v e s , except f o r the small p o s t e r i o r area 

which i s smooth, i s covered by a séries of p i t s . On the i n t e r c o s t a l 

and a n t e r i o r areas and a l s o on the v e n t r a l r i b there i s a weak 

r e t i c u l a t i o n and the p i t s here are grouped i n t o the s o l a . On the 

d o r s a l and middle r i b s and on the muscle node the p i t s are not grouped 

and are more w i d e l y spaced. 

The g r e a t e s t width l i e s at h a l f l e n g t h across the muscle node, 

but the carapace i s e q u a l l y as wide at 2/3 length across the v e n t r a l 

r i b . Sexual dimorphism i s marked, w i t h maies being l e s s high and more 

elongate, the g r e a t e s t width i n maies l i e s across the v e n t r a l r i b at 

2/3 l e n g t h . 

The hinge i s paramphidont. The r i g h t v a l v e bas c r e n u l a t e 

a n t e r i o r and p o s t e r i o r teeth separated by a weakly c r e n u l a t e groove, the 

a n t e r i o r of which i s a small smooth socket. The l e f t v a l v e i s 

complementary. A small rounded 'tooth' a n t e r i o r to the a n t e r i o r 

socket i n the l e f t v a l v e overlaps the r i g h t v a l v e e x t e r n a l l y i n 

•dorsal view. 

Inner margin and l i n e of concrescence coïncide. Marginal pore 

canals are v/idely spaced and expand d i s t a l l y . There are about 15 

a n t e r i o r l y and^ 6 p o s t e r i o r l y . -

Détails of the muscle scars could not be seen. 

, 1 3 9 



Remarks: H. ornata d i f f e r s from other species of the genus i n 

having a weakly r e t i c u l a t e ornament. I t a l s o d i f f e r s from 

H. h a r r i s i a n a Jones, i n having notched l o n g i t u d i n a l r i b s . 

H. sp. A. n.sp. bas a p i t t e d surface but i t bas à différent shape 

and r i d g e l i k e l o n g i t u d i n a l r i b s . 

Occurrence : This species bas been found i n only one samplè from 

the top of the Lower Cenomanian at Southerham, Suseex. 

Homocythere sp. A. 

(P l a t e 16,figs.6-8) 

D i a g n o s i s : A species of Homocythere w i t h r i d g e - l i k e l o n g i t u d i n a l 

r i b s , the v e n t r a l one l y i n g some di s t a n c e above the v e n t r a l margin. 

The surface i s p i t t e d . 

M a t e r i a l : 7 v a l v e s 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 9685 0.780 0,429 0.209 

Right v a l v e , OS 9687 0.736 0.363 0.200 

D e s c r i p t i o n : Valves sub-quadrate i n o u t l i n e . V e n t r a l margin 

s t r a i g h t , a n t e r i o r margin symmetrically arched, marked by a n . a n t e r i o r 

r i b which défiâtes at ̂  h e ight. On the a n t e r i o r r i b there are two rows 

of spines, one row of 10 spines p r o j e c t a n t e r i o r l y from the margin 

which l i e s i n f r o n t of the a n t e r i o r r i b i n the l e f t v a l v e . The 

other row of 6 spines l i e s on the a n t e r i o r r i b and p r o j e c t s l a t e r a l l y . 

The hinge ear i n the l e f t v a l v e i s low and rounded w i t h a ge n t l y 

i n c l i n e d p o s t e r i o r margin. The d o r s a l margin i s s t r a i g h t and i n c l i n e d 

down towards the p o s t e r i o r . The p o s t e r i o r i s s m a l l , t r i a n g u l a r and 

l a t e r a l l y compressed, i t s upper margin i s weakly concave and i t s 

lower margin i s g e n t l y convex. There are at. l e a s t 3 spines on the 

lower margin of the p o s t e r i o r but thèse are u s u a l l y broken. 

The l o n g i t u d i n a l r i b s are r i d g e - l i k e w i t h s c a l l o p e d s i d e s . 
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Thè d o r s a l r i b conneets w i t b tbe upper t e r m i n a t i o n of the a n t e r i o r 

r i b by a weakly i n f l a t e d area running under tbe hinge ear. ïbis 

r i b i s contorted i n t o a séries of 'V' sbaped f o l d s along i t s lengtb. 

The muscle node i s low and broad, and connected to the middle r i b 

which i s t h i n and r i d g e - l i k e . This r i b bas about 6 r a i s e d p o i n t s 

on i t s outermost edge between which the r i b t h i n s somewhat. The. 

p o s t e r i o r end of the d o r s a l r i b turns v e r t i c a l l y down and i t s lower end 

almost j o i n s the p o s t e r i o r end of the middle r i b . The v e n t r a l r i b i s 

again r i d g e - l i k e and runs along the latéral s u r f a c e above the 

v e n t r a l edge. I t i s a l s o folded and d i v i d e s i n t o a séries Of 5 low 

spines towards the p o s t e r i o r . Three other low nodes may a l s o be seen 

above and p a r a l l e l t o the p o s t e r i o r end of t h i s r i b . In v e n t r a l view 

the a n t e r i o r r i b i s seen to continue as a r i d g e along the v e n t r a l 

margin. Outward to t h i s i s a f u r t h e r p a r a l l e l r i d g e seen i n latéral 

view as a step down from the v e n t r a l r i b , and obscuring the v e n t r a l 

margin. 

The latéral sur f a c e apart from the p o s t e r i o r area i s covered by 

a séries of p i t s . Thèse p i t s are not grouped but are evenly 

d i s t r i b u t e d . 

The hinge i s paramphidont. In the r i g h t v a l v e the a n t e r i o r tooth 

i s weakly c r e n u l a t e , the antero-median socket i s r a t h e r shallow and 

the médian groove i s c r e n u l a t e . The p o s t e r i o r t o o t h i s c r e n u l a t e . 

The l e f t v a l v e i s complementary but bas a k n o b - l i k e p r o j e c t i o n a n t e r i o r 

to the a n t e r i o r socket which overlaps the r i g h t v a l v e e x t e r n a l l y . 

The marginal zone i s f a i r l y broad, the in n e r margin and l i n e 

of concrescence coïncide. Màr;ginal pore canals are very t h i n at the 

a n t e r i o r end, where.there are.at.lèast 18. P o s t e r i o r l y they are,more 

d i s t i n c t , t h ere are 6 i n number and they are expanded d i s t a l l y . 

The c e n t r a l muscle scars are i n d i s t i n c t . 
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Remarks: Since only 7 adu l t specimens of t h i s species have been 

found i t i s not ere c t e d as a species at tbe present time. 

H. sp. A. différs from otber species of tbé genus by having r i d g e -

l i k e r i b s and not low i n f l a t e d r i b s . I t s muscle node i s a l s o d i s t i n c t 

from i t s middle r i b . H. ornata n. sp. has a s i m i l a r l y p i t t e d s u r f a c e 

but a l s o shows a weak r e t i c u l a t i o n on tbe l a t e r a l s urface and has low 

i n f l a t e d r i b s . 

Occurrence: This species has only been found i n samples from 

j u s t above tbe mid-Cenomanian non-sequence from B a r r i n g t o n , 

Cambridgeshire. 

Genus VEENIA But1er and Jones, 1957 

Type species: C y t h e r e i s ozanana I s r a e l s k y , 1929 
Veenia c f . V. b a l l o n e n s i s Damotte and G r o s d i d i e r , 1963 

(Píate 15, f i g s . 7 - 9 ) 
? 1963 Veenia b a l l o n e n s i s Damotte and G r o s d i d i e r : 60, p l . 3 , f i g s . l O a - h . 

1971 Veenia c f . b a l l o n e n s i s Damotte and G r o s d i d i e r ; Keen and S i d d i q u i : 

66, p l . 2 , f i g s . 3, 12. 

Diagnosis: A species of Veenia with very low median and v e n t r a l 

l o n g i t u d i n a l r i b s and a more pronounced d o r s a l r i b . Valves smooth 

and r a t h e r sm a l l . r 

- .í/^JMaterial: 83 v a l v e s and carapaces. 

Measurements Cnmi) Length Height Width 

Carapace, OS 9688 0.626 0.384 0.300 

Right v a l v e , OS 9689 0.615 0.341 0.150 

D e s c r i p t i o n : V e n t r a l margin g e n t l y convex, a n t e r i o r margin semi­

c i r c u l a r without a marginal r i b . In tbe l e f t valvé there i s a rounded 

hinge ear at 1/3 l e n g t h . A low rounded eye t u b e r c l e i s present on 

tbe hinge ear. Beneáth tbe eye t u b e r c l e begins the d o r s a l r i b , t h i s 

obscures the d o r s a l margin i n l a t e r a l view. I t i s s t r a i g h t and 

i n c l i n e d down towards the p o s t e r i o r . Betrween the a n t e r i o r of the 



d o r s a l r i b and tbe hinge ear i s a d i s t i n c t i v e s u l c u s . The p o s t e r i o r 

i s t r i a n g u l a r , the p o s t e r i o r extremity forming an acute p o i n t at 

1/3 h e i g h t . The v e n t r a l margin of the p o s t e r i o r area bears A short 

s p i n e s . The v e n t r a l r i b i s rounded and diverges from the v e n t r a l 

margin towards thè p o s t e r i o r onto the l a t e r a l s u r f a c e . I t terminâtes 

i n an i n d i s t i n c t node. D i v e r g i n g from the a n t e r i o r end of t h i s r i b , 

and running v e n t r a l to i t , i s a f u r t h e r s w e l l i n g which i n the r i g h t 

v a l v e p a r t l y . obscures the v e n t r a l margin. This a l s o bas a pointed 

t e r m i n a t i o n . A muscle node i s not v i s i b l e and the middle r i b i s 

very low and rounded and sh o r t e r than the other l o n g i t u d i n a l r i b s . 

In d o r s a l view the carapace i s f u s i f o r m , tbe g r e a t e s t breadth 

l i e s j u s t behind mid-length. The l e f t valve can be seen o v e r l a p p i n g 

the r i g h t at the a n t e r i o r and p o s t e r i o r c a r d i n a l angles. 

The hinge i n the r i g h t v a l v e c o n s i s t s of a high a n t e r i o r t o o t h 

w i t h a deep p o s t j a c e n t socket, the median groove appears to be smooth 

and the p o s t e r i o r t o o t h i s la r g e w i t h very weak c r e n u l a t i o n s . The 

inner l a m e l l a i s of moderate width, the l i n e of concrescence and 

inner margin c o i n c i d e . There are 30 - 40 marginal pore canals 

a n t e r i o r l y grouped i n 2's or 3's and 10 - 15 at the p o s t e r i o r end 

Remarks : These forms appear to be i d e n t i c a l to V. c f . V. 

b a l l o n e n s i s as d e s c r i b e d by Keen and S i d d i q u i from the Carr's Glen 

S h e l l Bed, B e l f a s t . These two forms d i f f e r from V. b a l l o n e n s i s from 

the Middle Cenomanian of the P a r i s Basin i n bein g s m a l l e r and 

l a c k i n g the two d i s t i n c t i v e spines at the p o s t e r i o r end. 

Occurrence: Middle Cenomanian. 

Veenia i n f e r a n g u l a t a Douze, 1972 

( P l a t e 15, figs.1-6) 

1972 Veenia i n f e r a n g u l a t a Douze: In Douze and P o r t h a u l t 1972, 

368, pl.2, f i g s . 3-9 



Diagnosis: A species Veenia w i t h rounded l o n g i t u d i n a l r i b s and 

the p o s t e r i o r extremity at 1/5 h e i g h t . 
M a t e r i a l ; 441 va l v e s and carapaces. 

Méasuremetits (mm) Length Height Width 

Female carapace. OS 9690 0.681 0.407 0.330 

Female r i g h t v a l v e . OS 9691 0.626 0.330 0.165 

Male l e f t v a l v e OS 9692 0.770 0.410 0.176 

D e s c r i p t i o n : Carapace sub-rectangular, tapering s l i g h t l y 

p o s t e r i o r l y . V e n t r a l margin s t r a i g h t w i t h a weak c o n c a v i t y near the 

a n t e r i o r . A n t e r i o r margin bounded by a s e m i - c i r c u l a r r i b h e a r i n g 

two rows of short stout s p i n e s , one set d i r e c t e d a n t e r i o r l y and the 

other set l a t e r a l l y . The upper ex t r e m i t y of t h i s r i b forms the 

rounded hinge ear i n the l e f t v a l v e . The d o r s a l margin i s s t r a i g h t 

and converges s l i g h t l y w i t h the v e n t r a l margin p o s t e r i o r l y . The 

p o s t e r i o r i s t r i a n g u l a r , the p o s t e r i o r extremity forming an obtuse 

rounded point j u s t below 1/5 h e i g h t . The lower margin Of the 

p o s t e r i o r area i s convex and bears 3 - 4 i n d i s t i n c t b l u n t s p i n e s . 

The l a t e r a l surface has three rounded l o n g i t u d i n a l r i b s which bear 

t u b e r c l e s . The do r s a l r i b begins below the eye t u b e r c l e and runs 

s l i g h t l y upward thus obscuring the d o r s a l margin p o s t e r i o r l y . The 

most prominent tubercle on t h i s r i b r i s e s above the d o r s a l margin a t 

k l e n g t h . The sub-central t u b e r c l e i s low and rounded and not j o i n e d 

to the median r i b . This r i b i s very rounded and r a t h e r s h o r t . The 

v e n t r a l r i b i s very rounded and begins j u s t above the v e n t r a l e x t r e m i t y 

of the a n t e r i o r r i b . The eye t u b e r c l e i s not prominent but there i s a 

sho r t r i b beneath i t . In d o r s a l view the l e f t valve p r o j e c t s over the 

r i g h t valve j u s t i n f r o n t of the the t u b e r c l e . The sur f a c e of the 

v a l v e s bears a s e r i e s of pore cones - the most obvions being the one 

at mid-length on the d o r s a l r i b , and a row of 3 from the p o s t e r i o r 

c a r d i n a l angle to thé end of the middle r i b . Others occur along 
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and at the ends of the l o n g i t u d i n a l r i b s . In v e n t r a l view tbe v a l v e s 

bear 3 - 4 i n d i s t i n c t l o n g i t u d i n a l ridges which converge s l i g b t l y 

towards tbe a n t e r i o r . 

The hinge of thè r i g h t v a l v e c o n s i s t s of an a n t e r i o r tooth 

which appears to be h i g h and smooth i n most spécimens. However 

, c e r t a i n other spécimens show the a n t e r i o r tooth t o be v a r i a b l y 

c r e n u l a t e , and i n at l e a s t one spécimen there are 5 strong r i d g e s 

on i t . Behind the a n t e r i o r tooth i s a rounded socket and a snnooth 

postero^median groove. The p o s t e r i o r tooth i s l a r g e and i n d i s t i n c t l y 

c r e n u l a t e . The l e f t v a l v e bas a complementary arrangement. The i n n e r 

l a m e l l a i s moderately broad, without v e s t i b u l e s . M a r g i n a l pore canals 

are numerous, there are àbout 30 -.40 àt tbe a n t e r i o r end and 15 - 20 

at the p o s t e r i o r . Détails of the muscle scars c o u l d not be seen. 

Sexual dimorphism i s w e l l marked with maies being longer than 

females. 

Remarks : This species was f i r s t recorded by Douze (1972) from 

S.E. France. Spécimens from t h i s area are almost i d e n t i c a l to those 

from the B r i t i s h Cenomanian except that the p o s t e r i o r e x t r e m i t y i s 

o f t e n more rounded i n the B r i t i s h spécimens. A few of the B r i t i s h 

spécimens al s o show a v a r i a b l e amount of c r e n u l a t i o n on the a n t e r i o r 

tooth i n the r i g h t v a l v e . 

Occurrence : Middle Cenomanian. 

Veenia p s e u d o s t r i a t a n. sp. • 

( P l a t e 14, figs.10-12; P l a t e 15, f i g s . 1 0 , 1 1 ) 

Dérivation of name: The species resembles Pr o t o c y t h e r e l i n e a t a 

s t r i a t a i n appearance. 

pars 1849 Cythere ( C y t h e r e i s ) t r i p l i c a t a (Roemer); Jones: 18, p l . 3 , 

f i g s . 9c, c', d, d' ( ? f i g s . 9 a , b , e , f . ) 
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pars 1890 C y t h e r e i s t r i p l i c a t a (Roemer>; Jones and Hinde: 19, p l . l , 

. f i g s , 57,58,60 ( ? f i g s , 56,59,61) 

pars 1964c Protocythere l i n e a t a (Chapman and Sherborn) Kaye: 58, p l , 5 , 

f i g s , 4 , 6 (non figs.1-3,5,7,8 = 

P. l i n e a t a s t r i a t a ) . 

D i agnosis: A species of Veenia w i t h l o n g i t u d i n a l r i b l e t s on 

the v e n t r a l r i b and a short middle r i b . Marginal pore canals very 

numerous, p a r t i c u l a r l y at the p o s t e r i o r . 

Hólótype: A maie l e f t v a l v e , OS 9695. Sample PBHl 22m. 14m . 

above the base of the Cenomanian, Lower C nomanian, P i t s t o n e , H e r t s . 

Pârâtypes: 3 v a l v e s OS 9696 t o OS 9698 from the same h o r i z o n 

Hypntypas • 
and l o c a l i t y . 4 v a l v e s and 2 carapaces OS 9699 to OS 9704 from sample 

S 23, Lower Cenomanian, Southerham, Sussex, 

Other. M a t e r i a l ; 20 v a l v e s and carapaces. 

Méàsurèmérits (mm) Length Height Width 

Holotype, male l e f t v a l v e OS 9695 0.900 0.507 0.236 

Paratype, female l e f t v a l v e . OS 9697 0.857 0.527 0.230 

Paratype, female r i g h t v a l v e . OS 9696 0.791 0.440 0.242 

D e s c r i p t i o n : Valves h e a v i l y c a l c i f i e d , s u b - t r i a n g u l a r , 

t a p e r i n g tov;ards the p o s t e r i o r . The v e n t r a l margin i s g e n t l y 

convex, c u r v i n g up p o s t e r i o r l y almost to the d o r s a l margin. I t i s 

obscured i n the middle région by the tumid v e n t r a l r i b , i n the r i g h t 

v a l v e there i s a weak c o n c a v i t y at 1/3 l e n g t h . The a n t e r i o r margin 

i s o b l i q u e l y rounded i n the l e f t v a l v e , s e m i - c i r c u l a r i n the r i g h t 

v a l v e . The hinge ear i n the l e f t v a l v e i s s u b - t r i a n g u l a r and bears a 

d i s t i n c t s w e l l i n g which from the i n t e r i o r i s seen as the a n t e r i o r 

socket of the hinge. The d o r s a l margin behind the hinge ear i s long 

and s t r a i g h t i n both v a l v e s but i s obscured f o r most of i t s l e n g t h 

by the d o r s a l r i b . The p o s t e r i o r c a r d i n a l angle i s w e i l marked. 

The pos t e r o - d o r s a l margin of the p o s t e r i o r i s short being s t r a i g h t i n 
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the l e f t v a l v e but concave i n the r i g h t v a l v e . The sur f a c e bears three 

l o n g i t u d i n a l r i b s , the d o r s a l one beginning behirid the hinge eàr i s 

weakly arched a t i t s a n t e r i o r end. I t obscures the d o r s a l margin 

ralong i t s e n t i r e length except at the extrême p o s t e r i o r i n the l e f t 

v a l v e . The muscle node forms a broad extension of the middle r i b . The 

middle r i b i s s h o r t , ending i n f r o n t o f the termin a t i o n s of the other 

two r i b s . The v e n t r a l r i b i s convex and bears on i t s v e n t r a l s u r f a c e 

4 - 5 l o n g i t u d i n a l r i b l e t s . The su r f a c e of the va l v e s i s smooth. 

The g r e a t e s t width l i e s at h a l f l e n g t h across the v e n t r a l r i b . 

Maies are longer than females. 

The hinge i s hemiamphidont. I n the r i g h t v a l v e the a n t e r i o r 

tooth i s l a r g e and smooth, i t i s followed by a broad shallow socket 

and then a c r e n u l a t e m.edian groove. The p o s t e r i o r tooth i s broad 

and has a weak notch. The l e f t v a l v e bas a complementary arrangement 

but j u s t i n f r o n t of the a n t e r i o r socket i s a k n o b - l i k e e x t e n s i o n 

which can be seen overlapping the d o r s a l e d g e o f the r i g h t v a l v e i n 

d o r s a l view of a carapace. 

The marginal zone i s broad, the inner margin and l i n e of 

concrescence coïncide throughout. The marginal zone i s crossed by 

numerous marginal pore canals - 15 - 20 a n t e r i o r l y and about 20 

c l o s e l y grouped at the p o s t e r i o r . A few of the a n t e r i o r marginal 

pore c a n a l s are f a l s e . 

The c e n t r a l muscle scars c o n s i s t of a v e r t i c a l row of 4 o v a l 

scars w i t h the second one down being more elongate. A n t e r i o r l y to 

thèse i s an o b l i q u e undivided s c a r . 

Remarks : V. ps e u d o s t r i a t a c l o s e l y resembles Pr o t o c y t h e r e 

l i n e a t a s t r i a t a Grîindél i n e x t e r n a l appearance, but i n t e r n a l l y 

V. p s e u d o s t r i a t a can be d i s t i n g u i s h e d by i t s amphidont hinge, and by the 

arrangement b f the marginal pore canals which are l a c k i n g i n the upper 

part of the a n t e r i o r margin and fewer i n number at the p o s t e r i o r margin 
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i n P. l i n e a t a s t r i a t a . The r i g h t v a l v e s of V. p s e u d o s t r i a t a are more 

tapered p o s t e r i o r l y and the middle r i b i s much s h o r t e r . 

V. p s e u d o s t r i a t a d i f f e r s from V. b a l l o n e n s i s Damotte and 

G r o s d i d i e r by i t s much l a r g e r s i z e , stronger l o n g i t u d i n a l r i b s and 

the r i b l e t s on i t s v e n t r a l r i b . 

Kaye (1964c) described, and e r e c t e d , a l e c t o t y p e f o r 

Pro t o c y t h e r e l i n e a t a Chapman and Sherborn. On examination of h i s 

m a t e r i a l , however, two of h i s specimens ( f i g u r e d Kaye p i . 5 , f i g s . 4 , 6 ) 

can be seen to have "strongly amphidont hinges and these belong i n 

Veenia p s e u d o s t r i a t a . According to Kaye these specimens were a l s o 

f i g u r e d by Jones (1849) and Jones and Hinde (1890) and indeed the 

amphidont nature of the hinges can be seen i n Jones' f i g u r e s . The 

other f i g u r e s produced by Kaye are of tru e P . • l i n e a t a specimens. 

Occurrence : This species i s r a r e and appears to be r e s t r i c t e d 

to the Lower Cenomanian. 

Family BRACHYCYTHERIDAE P u r i , 1954. 

Genus BRACHYCYTHERE Alexander, 1933 

Type s p e c i e s : Cythere sphenoides Reuss, 1854 

Brachycythere c f . B., l a t i c r i s t a t a (Bosquet) 

( P l a t e 17, f i g s . 1 - 3 , 5 ) 

? 1854 Cythere l a t i c r i s t a t a Bosquet: 118, p i . 7 , f i g s , l l a - d . 

? 1964c Brachycythere l a t i c r i s t a t a (Bosquet); Kaye: 50, p i . 2 , f i g s . 1 - 4 , 6 

D i a g n o s i s : A species of Brachycythere w i t h a weak ven t r o ­

l a t e r a l a l a and i n d o r s a l view w i t h the sides p a r a l l e l j u s t p o s t e r i o r 

to mid-length. A n t e r i o r margin w i t h d i f f e r e n t spines i n each v a l v e . 

M a t e r i a l : 68 valves 

Measurements (mm) 

L e f t v a l v e , OS 9705 

Right v a l v e , OS 9706 

Carapace, OS 9707 
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Length Height Width 

0.945 0.516 0.319 

0.945 0.500 0.320 

0.934 0.521 0.600 



D e s c r i p t i o n : Valves h e a v i l y c a l c i f i e d , d o r s a l and v e n t r a l 

margins weakly convergent p o s t e r i o r l y . D o r s a l margin of the l e f t v a l v e 

w i t h a weak, rounded hinge ear and a strengthened p o s t e r i o r , which 

p r o j e c t s up s l i g h t l y . In the r i g h t v a l v e the d o r s a l margin i s 

s t r a i g h t . Eye t u b e r c l e prominent. P o s t e r i o r pointed w i t h a s t r a i g h t 

upper margin and convex lower margin, t h i s lower margin bears 4 s m a l l 

s p i n e s . V e n t r a l margin s t r a i g h t but obscured by the v e n t r o - l a t e r a l 

spine i n latéral view. A n t e r i o r margin broadly rounded, i n the l e f t 

v a l v e t h ere are at l e a s t 12 small spines around the a n t e r i o r margin, 

w h i l s t i n the r i g h t v a l v e there are only about 6 s l i g h t l y l a r g e r 

spines. The v a l v e s are s t r o n g l y i n f l a t e d w i t h the i n f l a t i o n 

i n c r e a s i n g towards the v e n t r o - l a t e r a l a l a . This a l a takes the form 

of an excavate c a r i n a of narrow w i d t h . At the end of the a l a i s a 

small o b l i q u e l y backward d i r e c t e d s p i n e . Along the p o s t e r i o r margin 

of the a l a above the terminal spine are three more blunt s p i n e s . 

In v e n t r a l view the v e n t r a l surface of each a l a bears three very weak 

l o n g i t u d i n a l r i d g e s , the outer two become more r a i s e d at t h e i r 

p o s t e r i o r ends where they a l s o t u r n inwards. In d o r s a l view the 

sides of the val v e s diverge from the a n t e r i o r , then at % length they 

become p a r a l l e l up to the end of the v e n t r o - l a t e r a l a l a . The 

p o s t e r i o r end i s l a t e r a l l y compressed. 

The hinge i n the r i g h t v a l v e c o n s i s t s of a l a r g e a n t e r i o r t o o t h 

w i t h weak c r e n u l a t i o n s on i t s lower s u r f a c e , a deep antero-median 

socket w i t h a smooth médian groove and a t r i a n g u l a r c r e n u l a t e p o s t e r i o r 

t o o t h . Above the médian groove i s a weak bar. In the l e f t v a l v e t here 

i s a l a r g e a n t e r i o r socket, k n o b - l i k e antero-median to o t h , smooth 

médian bar'and elongate p o s t e r i o r socket. Above the médian bar i s 

a very-narrow s h e l f . In f r o n t of the a n t e r i o r hinge élément i n each 

val v e i s a deep eye o r i f i c e . 

The marginal zone i s moderately wide without v e s t i b u l e s . 



Other i n t e r n a l d e t a i l s c o u l d not be seen. 

Remarks : These specimens are very s i m i l a r to Brachycythere 

l a t i c r i s t a t a (Bosquet) as i n t e r p r e t e d by Kaye (Í964c). In Kaye's 

specimens the l e f t v a l v e s have a convex d o r s a l margin and i n d o r s a l 

view thè s i d e s of the v a l v e s diverge up to the t i p of the v e n t r o ­

l a t e r a l a l a . I n the Cenomanian specimens the d o r s a l margin of the 

l e f t v a l v e i s not so arched and the s i d e s of the v a l v e s i n d o r s a l 

view are p a r a l l e l behind mid-length. A l l other f e a t u r e s , however, , 

are i d e n t i c a l . 

Occurrence : This species i s o f t e n q u i t e common i n Beds 1 - 3 

of the Plenus M a r l s but i t can sometimes a l s o be found i n the beds 

j u s t beneath the Plenus M a r l s . 

' Genus PTERYGOCYTHEREIS Blake, 1933 

Subgenus (PTERYGOCYTHEREIS) Blake, 1933 

Type s p e c i e s : C y t h e r e i s j o n e s i i B a i r d , 1850. 

P t e r y g o c y t h e r e i s ( P t e r y g o c y t h e r e i s ) p h y l l o p t e r a 

p h y l l o p t e r a Bosquet, 1854 

1854 Cythere p h y l l o p t e r a Bosquet: 116, p i . 7 , f i g s . lOa-d. 

P t e r y g o c y t h e r e i s ( P t e r y g o c y t h e r e i s ) p h y l l o p t e r a 

reducta n, ssp. 

( P l a t e 17, figs.13-16) 

D e r i v a t i o n of name: Reducta - r e f e r r i n g to the reduced spines 

on the v e n t r o - l a t e r a l a l a . 

D i a g n o s i s : A sub-species of P t e r y g o c y t h e r e i s (P.) p h y l l o p t e r a 

with a weak a n t e r i o r marginal r i b and no spines along the c r e s t of 

the v e n t r o - l a t e r a l a l a . 

Holotype: A carapace, OS 9708. Saiiq)le PBHl 36 from the 

G l a u c o n i t i c M a r l , Lower Cenomanian, P i t s t o n e , Herts. 

Hypotypes: 2 v a l v e s OS 9709 and OS 9712 from sample Bar 10, 
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Middle Cenomanian, Barrington, Cambs. 2 valves OS 9710 and OS 9711 

from sample PBH3 18m., Middle Cenomanian, Pitstone, Herts. 

Other Material; 8 valves 

Measurements (mm) - Length Height Width 

Holotype, carapace OS 9708 0.725 0.407 0.600 

Paratype, right valve OS 9709 0.600 0.319 0.275 

Description: Valves comparâtively small for the genus. Dorsal 

and ventral margins straight and converging towards the posterior. 

The posterior cardinal angle is well developed. The postero-dorsal 

margin is weakly concave whilst the postero-ventral margin i s convex 

and bears 4 long spines which are often broken. The anterior margin 

is broadly rounded and is strengthened by a weak marginal r i b which 

bears a thin ridge from the top to 2/3 height. This ridge i s 

directed forwards and slightly outwards. Beneath 2/3 height the 

ridge is divided to form blade-like spines which are usually broken. 

Behind this ridge on the dorsal edge in the left valves is a further 

row of 6 - 7 spines, thèse are more stout and are directed anteriorly. 

The eye tubercle i s well developed in both valves, but in the l e f t 

valve there i s a dorsally-directed, blade-like spine just above and 

behind the eye tubercle. Also in the l e f t valve only there is a 

similar, dorsally directed spine over the posterior cardinal angle. 

In both valves a stout dorsally directed but booked backward spine 

is developed mid-way between the other two dorsal spines. The 

ventro-lateral ala i s well deveToped, in dorsal view i t is triangular 

with its posterior margin perpendicular to the length of the carapace. 

Its leading edge i s thin and blade-like, and mid-way along i t s posterior 

margin is a short blade-like process. 

The hinge of the right valve consists of a long anterior knob-

li k e tooth with a postjacent rounded socket. The médian groove is 

smooth and the posterior tooth is very weakly crenulate. The l e f t 

valve is complementary. 

The inner lamella is moderately broad and without vestibules. 



Marginal pore cañáis are numerous, there are at least twenty at 

the anterior and ten at the posterior, some of them are grouped as 

pairs. Normal pores are rather widely spaced. Details of the muscle 

scars could not be seen. 

Remarks : This sub-species differs from P.(P.) phylloptera 

phylloptera (Bosquet), from the Senonian of Limburg, by having a 

poorly developed anterior marginal rib and lacking the spines 

along the anterior crest of the ventro-lateral ala. 

Occurrence : Lower, Middle and Upper Cenomanian, but very rare. 

Subgenus (PTERYGOCYTHERE) H i l l , 1954 

Type species: Cypridina alata Bosquet, 1847. 

Pterygocythereis (Pterygocythere) diminuta n.sp. 

(Plate 17, figs.9-12) 

Derivation of name: Diminuta - referring to the relatively 

small size of this species. 

Diagnosis: A species of the genus Pterygocythereis with 

the right valve overlapping the left in the mid-dorsal région. 

Valves rather small. 

Holotype ; A carapace, OS 9713. Sançle BN 6, 18m. below the 

base of the Plenus Maris, Upper Cenomanian, Buckland Newton, Dorset. 

Paratypes: 5 valves OS 9714 to OS 9719 from the same horizon 

and loca l i t y . 

Other Material: 67 valves 

Measurements (mm) Length Height Width 

Holotype, carapace, OS 9713 0.700 0.374 0.626 

Paratype, l e f t valve, OS 9715 0.681 0.385 0.330 

Paratype, right valve, OS 9714 0.670 0.373 0.319 

Description: Carapace rather small, valves sub-triangular. 

Dorsal margin of the right valve convex, in the l e f t valve there is 

a rounded hinge ear with a straight margin behind,which rises s l i g h t l y 
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p o s t e r i o r l y . . P o s t e r o - d o r s a l margin weakly concave, postero-

v e n t r a l margin convex and strengthened by a weak r i b which bears 

f i v e spines. The p o s t e r i o r extreraity l i e s j u s t beneath the d o r s a l 

margin. The v e n t r a l margin i s s t r a i g h t . The a n t e r i o r margin i s 

broadly rounded and strengthened by a r i b which becomes more 

pronounced v e n t r a l l y and bears f i v e spines. I n the l e f t v a l v e 

there i s a row of 14 spines around the a n t e r i o r margin, these are 

o f t e n broken. At the top of the a n t e r i o r marginal r i b i s a small 

eye t u b e r c l e . The v e n t r o - l a t e r a l a l a i s long and p o i n t e d . On the 

p o s t e r i o r margin of each a l a are two t h i n r i d g e s . A n t e r i o r l y the 

c r e s t of the a l a j o i n s the a n t e r i o r marginal r i b . The r i g h t v a l v e 

overlàps the l e f t along the middle p f the d o r s a l margin w h i l s t the l e f t 

v a l v e overlaps the r i g h t antero- and p o s t e r o - d o r s a l l y . 

The hinge of the r i g h t v a l v e c o n s i s t s óf an a n t e r i o r , smooth, 

knob-like t o o t h . This tooth has a low, a n t e r i o r extensión. Behind 

the a n t e r i o r t o o t h i s a deep rounded socket and running back from 

t h i s i s a s h a l l o w , smooth groove which.is open beneath. The p o s t e r i o r 

tooth i s s q u a r i s h and weakly c r e n u l a t e . Above the median elements 

i n the r i g h t v a l v e i s a t h i n bar and above t h i s i s a d i s t i n c t groove. 

In the l e f t v a l v e there i s a deep a n t e r i o r socket, h i g h , rounded 

antero-median t o o t h and a smooth median bar. The p o s t e r i o r socket i s 

deep and open beneath. Above the median bar i s a narrow marginai 

s h e l f . In f r o n t of the a n t e r i o r element i n each v a l v e i s the eye 

o r i f i c e . 

The i n n e r l a m e l l a i s r a t h e r narrow, without v e s t i b u l e s . 

Marginai pore c a n a l s are numerous, at the a n t e r i o r end there are about 

17, some of the upper ones are wavy and a few are widened d i s t a l l y . 

There are a l s o two groups of three at the lower end. At the p o s t e r i o r end 

there are about 16 marginai piore canals grouped i n two's. Other 

i n t e r n a i d e t a i l s c o u l d not be seen. 
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Remarks: The shape and hinge of t h i s species suggest that i t 

belongs i n the subgenus P t e r y g o c y t h e r e i s ( P t e r y g o c y t h e r e ) , but i t does 

belong to a group o f species which bave the accommodation groove i n 

the r i g h t v a l v e i n s t e a d of the l e f t . H i l l (1954) erected the genus 

Diogmoptetpn f o r forms such as these, but i t i s now g e n e r a l l y 

accepted (Van Morkhoven 1962, Hartmann and P u r i 1974) th a t t h i s 

character i s not s u f f i c i e n t to warrant generic or sub-generic s t a t u s . 

P.(P.) diminuta i s very s i m i l a r i n e x t e m a l appearance to 

Pterygocythereis (Diogmopteron) sp. Donze (1972), from the Upper 

Cenomanian o f S . F r a n c e , but the two cannot be compared f u r t h e r because 

the i n t e r n a i d e t a i l s pf DonzÄ species are not known. P.(Pterygocythere) 

robusta i s s i m i l a r i n general shape but i s l a r g e r w i t h the ; l e f t v a l v e 

overlapping the r i g h t along the mid-dorsal margin. I t a l s o has a d o r s a l r i b . 

Occurrence; Upper Cenomanian but u s u a l l y r a r e . 

P t e r y g o c y t h e r e i s (Pterygocythere) c f . P.(P.) robusta 

(Jones and Hinde) 

( P i a t e 17, f i g s , 4, 6-8) 

? 1890 Cytheropteron alatum robustum Jones and Hinde: 36, p i . 2 , f i g s . 2 4 - 2 7 . 

Diagnosis : A species of P t e r y g o c y t h e r e i s w i t h a short d o r s a l 

r i b i n the l e f t v a l v e . Width of carapace across alae equal to i t s 

M a t e r i a l : 219 vàlves 

Méasuréménts (jpn) Length Height Width 

L e f t v a l v e . OS 9720 0.847 0.500 0.440 

Right v a l v e . OS 9721 0.800 0.407 0.450 

Carapace, OS 9722 0.912 0.527 0.978 

D e s c r i p t i o n : Valves sub-quadrate to weakly t a p e r i n g p o s t e r i o r l y . 

Dorsal margin weakly convex i n the l e f t v a l v e , s t r a i g h t i n the r i g h t 

v a l v e . P o s t e r i o r margin w e l l rounded i n the l e f t v a l v e , w i t h a concave 

postero-dorsal margin i n the r i g h t v a l v e . The lower h a i f of the 
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p o s t e r i o r margin bears about 6 spines which are u s u a l l y broken. The 

v e n t r a l margin i s s t r a i g h t , but obscured i n l a t e r a l view by the ven t r o ­

l a t e r a l a l a . The a n t e r i o r margin i s broadly rounded and i s 

strengthened by a r i b , which bears at l e a s t 6 s p i n e s . This r i b 

continues to the s m a l l eye t u b e r c l e and i n the l e f t v a l v e i t 

continues j u s t beyond t h i s as an i n d i s t i n c t r i d g e . A short 

s t r a i g h t d o r s a l r i b occurs j u s t below the d o r s a l margin, i n the r i g h t 

v a l v e t h i s r i b i s i n d i s t i n c t or may be m i s s i n g . The v e n t r o - l a t e r a l 

a l a i s long and s h a r p l y p o i n t e d . In d o r s a l view i t i s t r i a n g u l a r 

w i t h i t s t i p bent backwards. At h a l f - l e n g t h along i t s p o s t e r i o r 

margin i s a sharp t h i n r i b . The c r e s t of the a l a continues from 

the a n t e r i o r r i b , i t i s j o i n e d to the val v e w a l l by strong s t r u t s 

w i t h t h i n l y c a l c i f i e d areas i n between. 

The hinge of the r i g h t v a l v e c o n s i s t s of a s t r o n g c o n i c a l 

a n t e r i o r tooth w i t h a rounded antero-median socket behind which i s a 

smooth median groove. The p o s t e r i o r tooth i s elongate and c r e n u l a t e . 

' I n the l e f t v a l v e there i s a deep a n t e r i o r socket, k n o b - l i k e antero­

median tooth, smooth hinge bar and crenulate p o s t e r i o r socket. 

Above the median elements i n the l e f t v a l v e i s a w e l l developed 

accommodation groove. I n f r o n t of the a n t e r i o r hinge element i n each 

v a l v e i s a deep eye o r i f i c e . 

The i n n e r l a m e l l a i s moderately wide without v e s t i b u l e s . 

There are at l e a s t 15 r a t h e r narrow, s t r a i g h t marginal pore canals 

at the a n t e r i o r . At the p o s t e r i o r there are at l e a s t 10 marginal pore 

c a n a l s , some of these are grouped as twos. 

Muscle s c a r s i n d i s t i n c t , but there appears to be 4 elongate 

scars with a more d i s t i n c t a n t e r i o r 'V' shaped s c a r . 

Remarks : These forms are very s i m i l a r to P. (Pterygocythere) 

robuste Jones and Hinde, but as i n t e r p r e t e d by Kaye (1964c), Jones and 

Hinde's forms l a c k the accommodation groove i n the l e f t v a l v e . I t 
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seems l i k e l y , as Kaye has suggested, that Jones and Hinde i n c l u d e d 

a group of c l o s e l y r e l a t e d s p e c i e s under t h i s name. Th e r e f o r e j u n t i l 

a l e c t o t y p e i s érected no f u r t h e r progress can be made w i t h t h i s 

s p e c i e s . 

The présence of the accoiranodation groove and c r e n u l a t e 

p o s t e r i o r tooth i n the r i g h t v a l v e suggest that t h i s s p e c i e s 

belongs i n the sub-genus P t e r y g o c y t h e r e i s ( P t e r y g o c y t h e r e ) . 

Occurrence: Lower, Mi d d l e and Upper Cenomanian, but 

u s u a l l y r a r e . 

Family TRACHYLEBERIDIDAE S y l v e s t e r - B r a d l e y , 1948 

Récent attempts have been made by Griindel (1973, 1974a) to 

sub-divide some of the genera i n the Tr a c h y l e b e r i d i d a e and i n 

p a r t i c u l a r the genus C y t h e r e i s . Damotte (1977) bas c r i t i c i s e d the 

s e t t i n g up of some of these new genera and bas concluded t h a t 

V e e n i a c y t h e r e i s and P a r v a c y t h e r e i s should be r e t a i n e d , 

C o r n i c y t h e r e i s should be demoted to become a sub-genus of C y t h e r e i s , 

Rehacythereis may not be r e c o g n i s a b l e even at subgeneric l e v e l and 

Chapmanicythereis i s i n v a l i d and should not be used. As Damotte bas 

pointed out the genus Rehacythereis sbows few différences from 

Cyth e r e i s and i t s usage appears to g i v e an a r t i f i c i a l d i v i s i o n of 

t h i s group of sp e c i e s . I t i s t h e r e f o r e not used here. The genus 

C o r n i c y t h e r e i s however appears to cover a n a t u r a i grouping of 

species and i t can he c l e a r l y d i s t i n g u i s h e d from other genera by 

having a smooth su r f a c e and un d i v i d e d , i n f l a t e d l o n g i t u d i n a l r i b s . . 

C o r n i c y t h e r e i s i s t h e r e f o r e r e t a i n e d as a genus i n t h i s work. The 

d i v i s i o n between P l a t y c y t h e r e i s and Chapmanicythereis i s so s l i g h t 

t hat no tr u e séparation i s p o s s i b l e and so Chapmanicythereis i s not 

used here. 
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Genus CORNICYTHEREIS Grundel, 1973 

Typè sp e c i e s : C y t h e r e i s c o r n u e l i Deroo, 1956 

C o r n i c y t h e r e i s l a r i v o u r e n s i s 

(Damotte and G r o s d i d i e r ) 

t P l a t e 22, f i g s . 2-6) 

pars 1849 Cythereis q u a d r i l a t e r a (Roemer); Jones: 18, p i . 4 , f i g s . l O j , 

l O j ' (non p l . 3 , f i g s . l O a - f , p i . 4 , f i g s . l O g 

pars 1890 Cyther e i s q u a d r i l a t e r a (Roemer); Jones and Hinde: p i . 1 , 

f i g s . 74, 75, (non f i g s . 69^73) 

1898 C y t h e r e i s q u a d r i l a t e r a (Roemer); Chapman: 339 

? 1940 Cyther e i s bonnemai T r i e b e l : 204, p i . 7 , f i g s . 67-70 

1963 Cythereis ? l a r i v o u r e n s i s Damotte and G r o s d i d i e r : 59, p i . 3 , 

f i g s . 9 a - i . 

1971b C y t h e r e i s l a r i v o u r e n s i s Damotte and Gno s d i d i e r ; Damotte: 65, 

p i . 2 , f i g . l 2 . 

1976 C y t h e r e i s l a r i v o u r e n s i s Damotte and G r o s d i d i e r ; Damotte: 143, 

p l . l . f i g . 1, p l . 2 , f i g . l 5 . 

D iagnosis: A spec i e s of C o r n i c y t h e r e i s w i t h the v e n t r a l r i b 

l y i n g above the v e n t r a l margin i n l a t e r a l view. Muscle node elongat 

and j o i n e d to the middle r i b . 

M a t e r i a l ; s e v e r a l thousand v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Female l e f t v a l v e . OS 9723 0.473 0.275 0.090 

Temale r i g h t v a l v e . OS 9724 0.440 0.253 0.088 

Male l e f t v a l v e . OS 9725 0.511 0.275 0.090 

D e s c r i p t i o n : Carapace s m a l l , q u i t e h e a v i l y c a l c i f i e d . The 

hinge ear i n . t h e l e f t v a l v e i s po o r l y develpped, i t i s rounded and 

extends back to % l e n g t h . At i t s top the a n t e r i o r m a rginal r i b 

continues as an o b l i q u e r i b which bears the small eye t u b e r c l e and 

e v e n t u a l l y ends a t the d o r s a l margin. This c o n t i n u a t i o n of the 



a n t e r i o r r i b i s a l s o present i n the r i g h t v a l v e and i t f o m s a h i g h 

rounded area j u s t behind the eye t u b e r c l e on the d o r s a l margin. Thè 

p o s t e r i o r area i s small and t r i a n g u l a r w i t h a marginai r i b , This r i b 

bears a l a t e r a l l y d i r e c t e d p e r f o r a t e spine on i t s upper and lovrer 

margins and f i v e s m a ll spines along i t s lower margin. The v e n t r a l 

margin i s s t r a i g h t to weakly concave. The a n t e r i o r margin i s b r o a d l y 

rounded w i t h a strong marginai r i b which bears 5 - 6 small spines 

along i t s l a t e r a l edge but no a n t e r i o r l y d i r e c t e d spines1 In w e i l 

preserved specimens there i s a broad f r i l l - l i k e f l a n g e around the 

a n t e r i o r margin. The d o r s a l r i b begins beneath the eye t u b e r c l e , i t i 

r a i s e d and r i d g e - l i k e w i t h i t s p o s t e r i o r h a l f obscuring the d o r s a l 

margin i n l a t e r a l view. In a few specimens there i s a short v e r t i c a l 

r i b j o i n i n g the p o s t e r i o r ends of the d o r s a l and middle r i b s . There 

i s a p e r f o r a t e spine beneath and behiñd the p o s t e r i o r end p f the 

d o r s a l r i b . The muscle node i s d i s t i n c t , i t i s prolongad forward 

by an elongate s w e l l i n g and p o s t e r i o r l y i t i s continuous w i t h the 

middle r i b . J u s t beneath the middle r i b behind the muscle node 

i s a v e r y s m a l l p e r f o r a t e spine and there i s another one j u s t beneath 

the end of the middle r i b . The v e n t r a l r i b i s d i v i d e d i n t o two p a r t s 

which both j o i n the a n t e r i o r r i b - tTie lower r i b forms the v e n t r a l 

margin w h i l s t the upper r i b runs p a r a l l e l as a r a i s e d r i d g e along 

the l a t e r a l s u r f a c e . In the r i g h t v a l v e only the p o s t e r i o r p a r t of 

the lower r i b i s presént. On the v e n t r a l surface there i s one weak 

r i d g e on each v a l v e ' s a g i t t a l to the lower v e n t r a l r i b . In d o r s a l 

view the s i d e s of the valves are p a r a l l e l w i t h the gr e a t e s t width 

l y i n g along the middle r i b . The su r f a c e of t h e v a l v e s i s smooth. 

The hinge of the r i g h t v a l v e c o n s i s t s of a weakly c r e n u l a t e 

a n t e r i o r t o o t h , deep rounded antero-median socket, smooth median 

groove and a t r i a n g u l a r weakly c r e n u l a t e p o s t e r i o r t o o t h . 

Thè marginai zone i s f a i r l y broad without v e s t i b u l e s . There 
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are 20 - 25 t h i n , wavy to s t r a i g h t marginal pore canals at the 

a h t e r i o r and about 10 - 15 at the p o s t e r i o r some of which widen 

d i s t a l l y . 

The. c e n t r a l muscle scars c o n s i s t of a v e r t i c a l row of 4 s c a r s 

w i t h the second one down being more elongate, and a 'V shaped 

antennal scar which bas a longer p o s t e r i o r branch. 

Remarks: Jones (1849) and Jones and Hinde (1890) regarded 

t h i s s p e c i e s as a juvénile of C y t h e r e i s q u a d r i l a t e r a (Roemer), and i t 

was not u n t i l 1963 that Damotte and G r o s d i d i e r erected i t as a 

separate s p e c i e s . C. l a r i v o u r e n s i s i s very s i m i l a r to C. bonnemai 

T r i e b e l 1940,- from the A l b i a n of Germany, but C.bonnemai i s l a r g e r 

and more elongaté. ' ' i - " 

Occurrence ; Lower and Middle Cenomanian. 
C o r n i c y t h e r e i s sp. A. 

( P l a t e 22, f i g s . 7, 8) 
M a t e r i a l : 10 valves 

Measurements (mm) Length Height Width 

Carapace, OS 9728 0.582 0.330 0.286 

L e f t : v a l v e , OS 9729 0.550 0.300 0.132 

D e s c r i p t i o n : Valves r a t h e r small and s t r o n g l y c a l c i f i e d . 

The d o r s a l and v e n t r a l margins are s t r a i g h t and converge towards the 

p o s t e r i o r . The hinge ear i n the l e f t v a l v e i s low and rounded. The 

ànterior margin i s broadly rounded and has a low marginal r i b which 

does not bear spines. A low eye t u b e r c l e l i e s at the top of t h i s 

r i b . The p o s t e r i o r i s almost rounded w i t h about 4 spines on the lower 

margin. The d o r s a l r i b begins v e r t i c a l l y above the muscle node but 

i t s a n t e r i o r end i s i n d i s t i n c t . I t becomes more d i s t i n c t behind 

h l e n g t h . The middle r i b i s low and i n f l a t e d w i t h a weak notch 

between i t and the broad, low muscle node. The v e n t r a l r i b i s a l s o 

i n f l a t e d : I t j o i n s the a n t e r i o r r i b at the a n t e r i o r end and l i e s 
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above the v e n t r a l margin i n l a t e r a l view. The surface of valves 

i s smooth. In d o r s a l view the g r e a t e s t w i d t h l i e s across the 

muscle node. 

I n t e r n a i d e t a i l s cannot be seen. 

Maies are longer tban females. 

Remarks: The poor p r e s e r v a t i o n and l i m i t e d number of specimens 

of t h i s s pecies mäke a complete d e s c r i p t i o n impossible at the present 

time. Nevertheless the smooth surface and arrangement of the 

l i n g i t u d i n a l r i b s suggest that the species belongs i n the genus 

C o r n i c y t h e r e i s . 

This s p e c i e s d i f f e r s from C. l a r i v o u r e n s i s by being more 

i n f l a t e d ( p a r t i c u l a r l y a n t e r o - l a t e r a l l y ) , and having a s l i g h t l y 

l a r g e r hinge e ar. C o t t i i c y t h e r e i s g a t y e n s i s (Damotte and G r o s d i d i e r ) 

from the A l b i a n of t h e P a r i s Basin i s l e s s i n f l a t e d w i t h a n t e r i o r 

marginai spines and sharper r i b s . 

Occurrence; This species has been fòund i n o n l y one sample 

from j u s t above the G l a u c o n i t i c Mari from Culver C l i f f , I.O.W. 

Genus CURFSINA Deroo, 1966 

Type s p e c i e s : C y t h e r e i s major Van Veen, 1936. 

C u r f s i n a ? d e r o o i n. sp. 

( P i a t e 21, figs.10-12; P i a t e 22, f i g . l ) 

D e r i v a t i o n of name: In honour of Dr. G. Deroo f o r b i s work 

on Cretaceous Ostracoda. 

Diagnosis : A species r e f e r r e d to the genus C u r f s i n a w i t h 

reduced d o r s a l and middle r i b s . Valves r e t i c u l a t e w i t h 2 - 8 l a r g e 

pustules i n each f o s s a . 

Hólotype: A l e f t v a l v e , OS 9730. Sample BNl2, Pienus Marls 

Bed 1, Upper Cenomanian, Buckländ Newton, Dorset. 

Paratypes: 9 v a l v e s and carapaces, OS 9731 to OS 9739 from the 
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same h o r i z o n and locaíity. 

Othér M a t e r i a l ; 298 v a l v e s and carapaces. 

Méasuréménts (mm) Length Height Width 

Holotype, l e f t v a l v e , OS 9730 0.527 0.319 0.120 

Paratype, r i g h t v a l v e , OS 9731 0.500 0.275 0.120 

D e s c r i p t i o n : Valves s m a l l , s t r o n g l y c a l c i f i e d w i t h a sub-

r e c t a n g u l a r o u t l i n e . Dorsal and v e n t r a l margins s t r a i g h t , converging 

s l i g h t l y towards the p o s t e r i o r . P o s t e r i o r small and t r i a n g u l a r , w i t h 

a marginal r i b which bears a s m a l l p e r f o r a t e spine on i t s upper 

margin ànd 4 spines along i t s lower margin. The a n t e r i o r margin i s 

b r o a d l y rounded w i t h a marginal r i b . This r i b has a r i d g e running 

idown i t s l a t e r a l edge from near the eye t u b e r c l e to about % h e i g h t ; 

beneath i t i s a row of about 3 s m a l l p e r f o r a t e s p i n e s . The a n t e r i o r 

margin bears 5 - 6 f a i r l y stout s p i n e s . Between the l a t e r a l r i d g e 

and the spines the a n t e r i o r r i b bears a s e r i e s of elongate p i t s . 

The hinge ear i s very low and b a r e l y r i s e s above the d o r s a l margin. 

I t has a s t r a i g h t upper margin. The eye t u b e r c l e i s r a t h e r l a r g e 

w i t h a s h o r t v e r t i c a l i n f l a t i o n beneath i t . H i e d o r s a l r i b i s 

reduced to two small p e r f o r a t e spines behind the eye t u b e r c l e which 

are f o l l o w e d by a short r i b which ends i n a l a r g e v e r t i c a l b l o c k -

l i k e process. In f r o n t and j u s t behind t h i s process are p e r f o r a t e 

s p i n e s . The muscle node i s l a r g e , rounded and smnoth. I t i s 

separated from the-middle r i b which forms a low elongate node, behind 

which i s a p e r f o r a t e spine. The v e n t r a l r i b j o i n s the a n t e r i o r r i b 

and becomes more prominent p o s t e r i o r l y , i n the l e f t valve i t 

converges w i t h the v e n t r a l margin p o s t e r i o r l y but i n the r i g h t v a l v e 

i t i s c o i n c i d e n t w i t h the v e n t r a l margin. In v e n t r a l view each v a l v e 

bears two i r r e g u l a r l o n g i t u d i n a l r i d g e s . The g r e a t e s t width l i e s 

a c r o s s the muscle node. 

The l a t e r a l surface of the v a l v e s apart from the muscle node 
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i s r e t i c u l a t e . The solum of each fossa bears from 2 - 8 l a r g e p u s t u l e s 

which almost com p l e t e l y f i l l the fossae. 

The hinge of thè r i g h t v a l v e c o n s i s t s of a l o n g , p e g - l i k e 

a n t e r i o r tooth which may be weakly lobed, a deep rounded a n t e r o ­

median socket, smooth median groove and an elongate, t r i a n g u l a r , 

weakly c r e n u l a t e , p o s t e r i o r t o o t h . The l e f t v a l v e has a complementary 

arrangement. 

The inner l a m e l l a i s moderately broad, without v e s t i b u l e s . 

Marginal pore c a n a l s are d i f f i c u l t to see but there are at l e a s t 

15 at the a n t e r i o r end. Other i n t e r n a l d e t a i l s c o u l d not.be seen. 

Remarks : Since the muscle scars and marginal pore canals cannot 

c l e a r l y be seen i n t h i s species i t s generic assignment remains 

u n c e r t a i n . The d e t a i l of the ornament on the l a t e r a l s u r f a c e i s 

very s i m i l a r t o t h a t i n C u r f s i n a ? decorata decorata Donze (1972) from 

the Cenomanian of S. France. However t h i s species i s much l a r g e r 

and has a s t r o n g e r d o r s a l r i b and a more pointed p o s t e r i o r . 

C u r f s i n a subparva Pokorny (1967) from the Turonian of Bohemia 

a l s o has a s i m i l a r ornament but i n t h i s species the a n t e r o - d o r s a l 

margin i n the l e f t v a l v e i s much more rounded and the d o r s a l r i b 

i s more s t r o n g l y developed. 

Occurrence : Upper Cenomanian. Sometimes very common. 

Genus CYTHEREIS Jones, 1849 

Type species: C y t h e r i n a c i l i a t a Reuss, 1846 

C y t h e r e i s b a r r i n g t o n e n s i s n. sp. 

( P l a t e 20, f i g s . 4-7) 

D e r i v a t i o n of name: A f t e r the type l o c a l i t y of B a r r i n g t o n , 

Cambridgeshire. 

Diagnosis : A s m a l l elongate species of C y t h e r e i s w i t h the 

middle r i b reduced t o a s i n g l e node. Muscle node forms a small but 

d i s t i n c t cone. ' ' 
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Holotype ; A l e f t v a l v e , OS 9740. Sample Bar 10, 4.5m. above 

the top of the B u r w e l l Rock, Middle Cenomanian, B a r r i n g t o n , Cambs. 

Paratypes ; 6 v a l v e s , OS 9741 t o OS 9747 from the same h o r i z o n 

and l o c a l i t y . , 

Other M a t e r i a l ; 64 v a l v e s . 

Measurements (mm) , Length Height Width 

Holotype, l e f t v a l v e , OS 9740 0.648 0.320 0.125 

Paratype, r i g h t v a l v e , OS 9741 0.615 0.308 0.130 

D e s c r i p t i o n : Valves elongate, s u b r t r i a n g u l a r w i t h a pointed 

p o s t e r i o r end. D o r s a l margin weakly concave, converging s t r o n g l y 

w i t h the s t r a i g h t v e n t r a l margin towards the p o s t e r i o r . The hinge 

ear i s p o o r l y developed, i t c o n s i s t s of a small t r i a n g u l a r a n t e r i o r 

p o r t i o n w i t h a lower p o s t e r i o r p o r t i o n at the f r o n t of which i s the 

i n d i s t i n c t eye t u b e r c l e . The p o s t e r i o r i s drawn out and pointed, i t s 

upper margin i s weakly concave and bears a pore cone, i t s lower margin 

i s s t r a i g h t w i t h a weak marginal r i b which bears 5 small spines. 

In the l e f t v a l v e the p o s t e r o - d o r s a l angle i s somewhat thickened. 

The a n t e r i o r margin i s broadly rounded and strengthened by a r i b . 

This r i b bears a strong r i d g e on i t s l a t e r a l s u r f a c e which continues 

to the eye t u b e r c l e at the top and j u s t beyond up to the d o r s a l margin 

i n both v a l v e s . On the f r o n t margin of the a n t e r i o r r i b at the top i s 

a short r i d g e which d i v i d e s below to form a row of about 12 spines. 

S i a g i t a l l y tx> t h i s row i s a f u r t h e r row of numerous very small nodes. 

The d o r s a l r i b begins v e r t i c a l l y above the muscle node, at i t s a n t e r i o r 

end i t i s v e r y weak but bears two s m a l l pore cônes. P o s t e r i o r l y t h i s 

r i b d i v e r g e s from the l a t e r a l s u rface and i t ends i n a v e r t i c a l b l o c k -

l i k e process whi di bears two short v e r t i c a l r i d g e s . The upper s u r f a c e 

of t h i s r i b i s v e r y f l a t . The middle r i b i s reduced to a s i n g l e node 

which i s w e l l separated from the muscle node. The muscle node i s 

small but i t i s d i s t i n c t and c o n i c a l i n d o r s a l view. J u s t behind 
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the muscle node i s a l a r g e pore cone. The v e n t r a l r i b begins beneatb 

the muscle node, i t forms a l o n g i t u d i n a l s w e l l i n g which becomes more 

prominent towards the p o s t e r i o r . J u s t above i t s p o s t e r i o r end i s a 

short cpine. I n v e n t r a l view each va l v e has two v e r y weak 

l o n g i t u d i n a l r i d g e s on the v e n t r a l s u r f a c e . 

The s u r f a c e of the valves appears t o be smooth but the S.E.M. 

rev e a l s that the i n t e r c o s t a l ar.eas bear a séries of small round p i t s . 

Groups of these p i t s o f t e n form c i r c l e s , p a r t i c u l a r l y behind the muscle 

node ( P l a t e 20, F i g . 7 ) . 

The hinge of the r i g h t v a l v e c o n s i s t s of a f a i r l y high a n t e r i o r 

t o o t h , deep rounded antero-median soçket, smooth médian groove ànd 

t r i a n g u l a r p o s t e r i o r t o o t h . The terminal t e e t h both appear to be 

smooth. The l e f t v a l v e has a complementary arrangement. 

The marginal zone i s moderately wide, without v e s t i b u l e s . 

Marginal pore canals c o u l d not be seen. Normal pores are f a i r l y 

numerous o f t e n o c c u r r i n g i n a row around the l i n e o f concrescence. 

C e n t r a l muscle scars could not be seen. 

Remarks : C. b a r r i n g t o n e n s i s i s very s i m i l a r to C. paranuda n.sp. 

C. b a r r i n g t o n e n s i s can be d i s t i n g n i s h e d by i t s s m a l l e r s i z e w i t h r e l a t i v e l y 

more elongate shape and w i t h a more drawn out and pointed p o s t e r i o r . 

I t a l s o bas a very strong l a t e r a l r i d g e along the l a t e r a l edge of the 

a n t e r i o r r i b . I n C. paranuda t h i s i s d i v i d e d i n t o nodes along the 

lower p a r t . C. b a r r i n g t o n e n s i s has small p i t s on i t s l a t e r a l 

surface w h i l s t C.paranuda i s smooth. C . d i v i s a (Damotte) from the 

Lower Turonian of Touraine, i s s i m i l a r i n s i z e and shape,but bas a 

l a r g e eye t u b e r c l e , a lower l a t e r a l r i d g e on the a n t e r i o r r i b and 

a v e n t r a l r i b which j o i n s the a n t e r i o r r i b and i s not c o i n c i d e n t w i t h 

the v e n t r a l margin. 

Occurrence ; Middle Cenomanian above the mid-Cenomanian non-sequence 
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C y t h e r e i s cantabrigensís n.sp. 

( P l a t e 20, f i g a . 8-11) 

Dérivation of naine: Cantabrigiá, L a t i n = Cambridge - a c i t y 

10 km. N.E. of the type l o c a l i t y . 

D iagnosis : A species o f Cythe r e i s w i t h a l a r g e smooth muscle node, 

reduced d o r s a l and middle r i b s and numerous round p i t s on the l a t e r a l 

surface. 

Holotype: A female l e f t v a l v e , OS 9748. Sample Bar 9 2.5m. 

above the top of the Burwell Rock, Middle Cenomanian, B a r r i n g t o n , 

Cambs. 

Paratypes: 5 v a l v e s and carapaces, OS 9750 t o OS 9754 from the 

same h o r i z o n and l o c a l i t y . 
Othér Matérial: 64 v a l y e s and carapaces. 

MéasUréménts (mm) Length Height Width 

Holotype, female l e f t v a l v e . OS 9748 0.560 0.341 0.143 

Paratype, female r i g h t v a l v e , OS 9751 0.539 0.308 0.143 

Pairatype, male carapace. OS 9750 0.600 0.330 0.253 

D e s c r i p t i o n : Valves s m a l l , h e a v i l y c a l c i f i e d , sub-rectangular 

w i t h s t r a i g h t d o r s a l and v e n t r a l margins which converge s l i g h t l y 

towards the p o s t e r i o r . Hinge ear i n the l e f t v a l v e f a i r l y . strong w i t h 

an almost f l a t top. Eye t u b e r c l e l a r g e w i t h a short v e r t i c a l r i b 

beneath,at the base of which i s a p e r f o r a t e spine. P o s t e r i o r 

t r i a n g u l a r w i t h a weakly concave upper margin and g e n t l y convex 

lower margin. There i s a p o s t e r i o r marginal r i b which bears a p e r f o r a t e 

spine on i t s upper and lower margins and 5 downward d i r e c t e d spines 

along the lower margin. The a n t e r i o r margin i s broadly rounded and 

strengthened by a r i b which bears 8 - 9 low nodes along i t s latéral 

edge and two rows o f a n t e r i o r l y d i r e c t e d s p i n e s . In the outermost 

row there are 8 i n d i s t i n c t nodes w h i l s t the innermost row bas about 

12 small spines which are more d i s t i n c t i n the l e f t v a l v e . 
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Just below the d o r s a l margin v e r t i c a l l y above the muscle node i s 

a l a r g e p e r f o r a t e s p i n e , behind and j u s t above t h i s i s a l a r g e r perforât 

spine. The d o r s a l r i b i s reduced to à p o s t e r i o r b l o c k - l i k e process 

which bas a v e r t i c a l r i d g e at the p o s t e r i o r end and a p e r f o r a t e spine 

i n f r o n t . The middle r i b may be weakly developed w i t h a p e r f o r a t e 

spine at h a l f l e n g t h o r t h i s r i b may be absent, i n which case, the 

pe r f o r a t e spine appears somewhat l a r g e r . The middle r i b does not 

j o i n the muscle node, which i s very l a r g e , protubérant and smooth. 

In f r o n t of the muscle node are two p e r f o r a t e spines and beneath and 

behind i t i s a f u r t h e r p e r f o r a t e spine. The v e n t r a l r i b appears to 

j o i n the a n t e r i o r r i b but i t i s very weak at the a n t e r i o r end. I t 

does not bear spines along i t s length and i t ends as â short v e r t i c a l 

r i d g e . The v e n t r a l s u r f a c e of each valve bears three weak r i b s w i t h 

numerous cross r i b s between them g i v i n g the appearance of a 

reticùlate p a t t e r n . I n d o r s a l view the great e s t w i d t h l i e s across 

the muscle node. 

The hinge of the r i g h t v a l v e c o n s i s t s of a c r e n u l a t e a n t e r i o r 

t o o t h , deep rounded antero-médian socket, smooth médian groove and 

a t r i a n g u l a r c r e n u l a t e p o s t e r i o r tooth. 

The marginal zone i s f a i r l y broad without v e s t i b u l e s . 

Other i n t e r n a i détails cou l d not be seen. 

Remarks : This species i s s i m i l a r i n shape to C y t h e r e i s h i n d e i . 

I t can be d i s t i n g u i s h e d however by having a d i s t i n c t v e n t r a l r i b , 

d o r s a l r i b reduced to a l a r g e b l o c k - l i k e p o s t e r i o r process and a 

surface covered w i t h s m a l l p i t s . P l a n i l e b e r i s s a n d e r s i n.sp. i s of 

s i m i l a r s i z e to C. cantabrigènsis but bas a less'pronounced hinge e ar, 

a low muéçle node and i s much more l a t e r a l l y compressed i n d o r s a l view. 

Occurrence: M i d d l e Cenomanian, but i t i s u s u a l l y r a r e . 
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C y t h e r e i s coronata n. sp. 

( P i a t e 18, f i g s . 8-11; P i a t e 19, f i g , 3 ) 

D e r i v a t i o n of name: .. Corona - L a t i n - r e f e r r i n g to the crown-

l i k e musele node. 

Dia g n o s i s : A species of Cythereis w i t h r e t i c u l a t i o n only between 

the middle and d o r s a l r i b s . Greatest width across the l a r g e , spined, 

musele node. 

Holotype ; A female l e f t v a l v e , OS 9755. Sample S 23, 45m. below 

the base of the Plenus M a r l s , Lower Cenomanian, Southerham,. Sussex. 

Paratypes; 9 v a l v e s and carapaces, OS 9756 t o OS 9764 from the 

same h o r i z o n and l o c a l i t y . 

Other m a t e r i a l ; 21 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Holotype, female l e f t v a l v e , OS 9755 1.044 0.626 0.352 

Paratype, female t i g h t v a l v e , OS 9756 1.110 0.60O 0.340 

Paratype, male l e f t v a l v e , OS 9758 1.21Ò 0.660 0.330 

D e s c r i p t i o n : A l a r g e , h e a v i l y c a l c i f i e d s u b r r e c t a n g u l a r s p e c i e s . 

Dorsal and v e n t r a l margins s t r a i g h t , converging s l i g h t l y tpwards the 

p o s t e r i o r . Hinge ear t r i a n g u l a r w i t h two short r i d g e s on top. Eye 

tu b e r c l e moderately l a r g e w i t h a short r i d g e behind i t i n each 

v a l v e and a wide, short r i b beneath i t . P o s t e r i o r t r i a n g u l a r , w i t h 

a weakly concave upper margin which bears a p e r f o r a t e spine and a 

convex lower margin which bears 6 spines. A n t e r i o r margin broadly 

rounded and strengthened by a marginai r i b . This r i b bears 8 

l a t e r a l l y p o s i t i o n e d b l u n t spines, and two rows of a n t e r i o r l y / 

d i r e c t e d s p i n e s , on the inner row these spines are small and . 

numerous, there are 8 - 9 i n the outer row. The d o r s a l r i b i s 

reduced to a p o s t e r i o r b l o c k - l i k e process which bears 5 s h o r t s p i n e s . 

In f r o n t of and separate from t h i s i s a f u r t h e r s p i n e , i n f r o n t and 

beneath which i s a p e r f o r a t e spine. More small spines a r i s e on the 
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d o r s a l s u r face. The middle r i b bears 6 b l u n t spines w i t h a f u r t h e r 

spine beneath and behind the p o s t e r i o r spine. The muscle node i s very 

l a r g e and not j o i n e d to the middle r i b . I t bears 5 or 6 nodes on 

i t s s u r f a ce. The v e n t r a l r i b c o n s i s t s of 5 a n t e r i o r spines j o i n e d 

on a r i b and-having s w e l l i n g s on the top of t h e i r bases. Behind 

these are 4 double spines which are not j o i n e d by a r i b . In v e n t r a l 

view the v e n t r o - l a t e r a l margins diverge from the a n t e r i o r to % 

leng t h then weakly converge towards the end of the v e n t r a l r i b . 

The l e f t v a l v e bears 3 l o n g i t u d i n a l r i d g e s on the v e n t r a l surface 

w h i l s t the r i g h t v a l v e bears 2, there i s a l s o a short outer r i d g e 

i n each v a l v e . I n d o r s a l view the g r e a t e s t breadth i s across the 

spines on the muscle node. The carapace i s the same width across 

the spines on the middle and v e n t r a l r i b s . On the l a t e r a l surface 

only the área between the middle and d o r s a l r i b s i s r e t i c u l a t e , 

though there may be some weak muri beneath the middle r i b . At the 

ju n c t i o n s of the muri short spines a r i s e . 

The hinge i n the r i g h t v a l v e c o n s i s t s of a s q u a r i s h c r e n u l a t e 

a n t e r i o r tooth w i t h a deep antero-median socket and smooth median 

groove. The p o s t e r i o r t o o t h i s t r i a n g u l a r but o n l y weakly c r e n u l a t e . 

The l e f t v a l v e has a cûmplementàry arrangement. 

The i n n e r l a m e l l a i s moderately broad without v e s t i b u l e s . 

Marginal pore c a n a l s appear to be numerous, s t r a i g h t and r a t h e r t h i n . 

At the a n t e r i o r there are at l e a s t 15 and there are at l e a s t 8 

at the p o s t e r i o r . 

There i s a v e r t i c a l row of 4 elongate muscle scars w i t h a 

'V' shaped s c a r i n f r o n t . 

Normal pores are not common. 

J u v e n i l e s l a c k r e t i c u l a t i o n and the middle r i b spines and 

they bave a weak a n t e r i o r marginal r i b . They have the d o r s a l and 

v e n t r a l r i b spines and the nodes on the muscle node. 
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Remarks ; This s p e c i e s resembles C.thoerenensis T r i e b e l , 

from the A l b i a n of Germany, but i t d i f f e r s by being l a r g e r , more 

h e a v i l y c a l c i f i e d , and having l e s s r e t i c u l a t i o n on the l a t e r a l s u r f a c e . 

I t s muscle node bears 5-6 nodes and i t s hinge ear does not bear s p i n e s . 

, I t s g r e a t e s t width l i e s across the muscle node and not across the 

- p o s t e r i o r end of the v e n t r a l r i b as i n C.thoerenensis. C . l e r a t a Grvmdel 

rom the A l b i a n of East Germany has more r e t i c u l a t i o n on the l a t e r a l 

s u r f a c e , a more rounded hinge ear and i t s g r e a t e s t w i d t h across the 

p o s t e r i o r end of the v e n t r a l r i b . 

Occurrence: This s p e c i e s i s q u i t e common j u s t beneath thè 

mid-Cenomanian non-sequence at Southerham. Elsewhere i n Southern 

England i t i s rare,, and has o n l y been found i n samples from the 

lowest Upper Cenomanian from Blue B e l l H i l l . 

C y t h e r e i s h i n d e i n. sp. 

D e r i v a t i o n of name: A f t e r G.J. Hinde i n récognition of b i s 

c o n t r i b u t i o n to the study of Cretaceous Ostracoda. 

Diagnosis: A s m a l l species of Cythereis w i t h a weakly 

r e t i c u l a t e surface and a l a r g e rounded muscle node. 

C y t h e r e i s h i n d e i h i n d e i n. ssp. 

( P l a t e 20, f i g . 12; P l a t e 21, f i g s . 1-5) 

1849 C y t h e r e i s c i l i a t a Reuss; Jones: 19, p l . 4 , f i g . 1 1 h' 

(non f i g s . l l a - h ) 

pars 1890 Cythereis o r n a t i s s i m a Reuss; Jones and Hinde: 21, p l . 2 ; f i g . l 6 , 

p l . 4 , f i g . 8 (non p l . 2 , f i g s . 1 - 7 , 15; 

p l . 4 , f i g . 7 ) 

Diagnosis: A s m a l l s p e c i e s of Cythereis w i t h the d o r s a l and 

v e n t r a l r i b s reduced to rows of spinès. Muscle node l a r g e and l a t e r a l 

surface weakly r e t i c u l a t e . 
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Holotype; A female l e f t v a l v e , OS 9765. Sample PBH312, 2m. 

below the Tbttemhoe Stone, Middle Cenomanian, P i t s t o n e , Herts. 

Paratype s : 14 va l v e s and carapaces -OS 9766 t o OS 9779 from the 

same h o r i z o n and l o c a l i t y . 

Othèr M a t e r i a i ; s e v e r a l hundred v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Holotype, female l e f t v a l v e . OS 9765 0.550 0.300 0.143 

Paratype, female r i g h t v a l v e . OS 9766 0.550 0.286 0.155 

Paratype, male l e f t v a l v e . OS 9768 0.571 0.308 0.138 

D e s c r i p t i o n : Valves s t r o n g l y c a l c i f i e d r a t h e r s m a l l , sub-

r e c t a n g u l a r i n o u t l i n e w i t h the d o r s a l and v e n t r a l margins 

converging towards the p o s t e r i o r . The hinge ear i s very small 

and the l a r g e eye t u b e r c l e almost reaches the d o r s a l margin. 

Behind 1 the eye t u b e r c l e i s a thickened area and i n both valves t h i s 

bears a t h i n r i d g e on i t s upper side.. An infláted area extends 

down beneath the eye tu b e r c l e w i t h a p e r f o r a t e spine at i t s base. 

Over the p o s t e r i o r c a r d i n a l angle i n the l e f t v a l v e i s a backward 

d i r e c t e d s p i n e . The p o s t e r i o r i s t r i a n g u l a r w i t h a marginai r i b , 

t h i s i i b bears 5 spines on i t s lower margin and two p o s t e r i o r l y 

d i r e c t e d spines on i t s upper margin. I t a l s o bears one l a t e r a l l y 

d i r e c t e d p e r f o r a t e spine on the upper and lower margins. The 

a n t e r i o r margin i s broadly rounded, i t bears a row of about 6 nodes 

along i t s l a t e r a l edge. Around the a n t e r i o r margin there are two 

rows of spines i n the l e f t v a l v e but only one row i n the r i g h t v a l v e . 

The outer row i n the l e f t valve and the row i n the r i g h t v a l v e bear 

about 6 spines w h i l s t the inner row i n the l e f t v a l v e bears about 

9 s p i n e s . At the top of t h i s . r i b i s a short l a t e r a l l y d i r e c t e d r i d g e . 

On the d o r s a l margin v e r t i c a l l y above the muscle node, i n the 

r i g h t v a l v e o n l y , i s a smaìl s p i n e , beneath t h i s on the l a t e r a l 
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s u r f a c e i n both valves i s a p e r f o r a t e spine. The d o r s a l r i b i s 

reduced to a spine near the d o r s a l margin above the p o s t e r i o r end of 

the muscle node. Behind t h i s on the d o r s a l surface i s a small spine 

and a t the p o s t e r i o r end of the r i b i s a thickened area w i t h a spine 

at i t s a n t e r i o r end and a v e r t i c a l r i d g e a t the p o s t e r i o r . There 

are p e r f o r a t e spines beneath and behind t h i s s t r u c t u r e . The middle 

r i b i s présent but r a t h e r low, i t bears 4 spines, the p o s t e r i o r one 

being r a t h e r s m a l l . There i s a p e r f o r a t e spine at the base of the 

second of thèse spines from the a n t e r i o r . T h i s - r i b i s separated 

from the muscle node which i s l a r g e and rounded and may beàr up to 4 

sm a l l nodes. In f r o n t of the muscle node are two p e r f o r a t e spines 

one above the other and i n - f t o n t of thèse are two more small 

p e r f o r a t e s p i n e s . Behind and below the muscle node i s a l a r g e 

p e r f o r a t e s p i n e . The v e n t r a l r i b i s i n d i s t i n c t , i t j o i n s the 

a n t e r i o r r i b and bears 6 small spines w i t h a large process at the 

p o s t e r i o r . This p o s t e r i o r process bears two v e r t i c a l r i d g e s the 

a n t e r i o r of which i s d i v i d e d . The v e n t r a l surface bears three 

i n d i s t i n c t l o n g i t u d i n a l ridges i n the l e f t valve and two i n the 

r i g h t v a l v e . Thèse r i d g e s end p o s t e r i o r l y i n sharp r a i s e d areas. 

I n d o r s a l view the g r e a t e s t w i d t h l i e s e q u a l l y across the 

muscle node and the p o s t e r i o r end of the v e n t r a l r i b . 

The s u r f a c e of the valves i s r e t i c u l a t e but the fossae are 

not very. prominent. 

The hinge of the r i g h t v a l v e c o n s i s t s of a f a i r l y h i g h 

c r e n u l a t e a n t e r i o r t o o t h , deep rounded antero-median socket, smooth 

médian groove and an elongate weakly c r e n u l a t e p o s t e r i o r tooth 

which i s lower at the f r o n t . 

The marginal zone i s r a t h e r narrow, without v e s t i b u l e s . 

There are about 22 t h i n , s t r a i g h t marginal pore canals at the 

a n t e r i o r and 16 at the p o s t e r i o r . Normal pores are grouped along 
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the l o n g i t u d i n a l r i b s and a l o n g the l i n e of concrescence. 

The c e n t r a l muscle s c a r s cônsist of a v e r t i c a l row of 4 s c a r s , 

the upper one being small and rounded and the lowest two being 

élongate. The antennal scar i s 'V' shaped. 

Remarks : A s i n g l e spécimen of t h i s species sppears to have 

been regarded as a juvénile form of C y t h e r e i s : c i l i a t a (Reuss) by 

Jones (1849). Jones and Hinde l a t e r regarded t h i s spécimen as a 

juvénile ( r e t i c u l a t e type) o f Cy t h e r e i s o r n a t i s s i m a . 

• C.h.hindei i s s i m i l a r i n appearance to S p i n o l e b e r i s p e t r o c o r i c a 

Damotte (1971a), from the Cenomanian of the Dordogne, but t h i s s p e c i e s 

has continuons d o r s a l and v e n t r a l r i b s and a différent hinge ear 

The muscle scars are a l s o more conçlicated i n S . p e t r o c o r i c a . M a t r o n e l l a 

matronae i s another species which has i t s l o n g i t u d i n a l r i b s reduced 

to rows of spines but t h i s species i s l a r g e r than C.h.hindei and bas a 

smooth surface. According to Damotte (1974) the muscle s c a r s i n 

M.matronae are r a t h e r complicated. 

Occurrence: Lower and Middle Cenomanian up t o the l e v e l of 

the mid-Cenomanian non-sequence. 

C y t h e r e i s h i n d e i diminuta n.ssp. 

( P l a t e 21, f i g s . 6-9) 

Dérivation of name: deminutio - L a t i n - r e f e r r i n g to the 

réduction of the number of spines. 

Diagnosis: A sub-species of Cy t h e r e i s h i n d e i w i t h low . 

d o r s a l , middle and v e n t r a l r i b s . The spines along thèse r i b s , which 

are présent i n the type sub-species are here reduced to nodes or 

are absent. 

HôlOtype: female carapace, OS 9780. Sample S 19, 38m. below 

the base of the Plenus M a r i s , Middle Cenomanian, Southerham, Sussex. 

Pàratypes: 2 v a l v e s OS 9782 and OS 9783 and a carapace, OS 9781 

from the same h o r i z o n and l o c a l i t y . 
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Othër M a t e r i a l : 25 v a l v e s . 

MéáSürémérits C™n) Length Height Width 

Holotype, female carapace, OS 9780 0.527 0.300 0.264 

Paratype, female r i g h t v a l v e , OS 9782 0.516 0.275 0.132 

D e s c r i p t i o n : Hinge ear i n the l e f t ; valve rounded without any 

spines o r r i d g e s . Eye t u b e r c l e r a t h e r s m a l l . Muscle node 

moderately large and separated from the short middle r i b . There i s a 

low p e r f o r a t e spine at % l e n g t h near the d o r s a l margin and behind 

t h i s begins the d o r s a l r i b . This i s short and ends i n . f t o n t of 

the a n t e r i o r c a r d i n a l angle. The v e n t r a l r i b begins j u s t behind the 

v e n t r a l end of the a n t e r i o r r i b . I t i s very low and o n l y becomes 

d i s t i n c t at the p o s t e r i o r end. The l a t e r a l surface apart from the 

muscle node and middle r i b i s r e t i c u l a t e . This r e t i c u l a t i o n i s 

more obvions on the a n t e r o - l a t e r a l s u r f a c e . Other détails are the 

same as f o r C. h i n d e i h i n d e i n.ssp. 

Remarks : The spines along the d o r s a l and v e n t r a l margino and 

the t h i n ridgé behind the eye t u b e r c l e présent i n C. h i n d e i h i n d e i 

are absent i n t h i s sub-species. Apart from t h i s , the shape and 

r e t i c u l a t i o n are i d e n t i c a l i n the two forms. To emphasise the c l o s e 

r e l a t i o n s h i p between them they are grouped as sub-species. 

C. h. diminuta appears i n the Cenomanian at the p o i n t where 

C. h i n d e i h i n d e i d i e s out. 

Qccurrence: C. h i n d e i diminuta i s r a r e i n the Cenomanian of 

Southern England. I t has o n l y been found i n samples from j u s t above 

the mid-Cenomanian non-sequence. 

Cyt h e r e i s h i r s u t a Damotte and G r o s d i d i e r 

( P l a t e 1 8 , f i g s . l - 4 ; P l a t e 1 9 , f i g . 5 ; t e x t - f i g . 5 : 8 ) 

1963 Cythereis h i r s u t a Damotte and G r o s d i d i e r : 56, p l . 2 , f i g s . 5 a - g . 

1964 Cythereis h i r s u t a Damotte and G r o s d i d i e r ; Gr i i n d e l : 35, p l . 6 , 

f i g s . 16, 20. 
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1971b C y t b e r e i s h i r s u t a Damotte and G r o s d i d i e r ; Damotte: 65, 

p l . 2 , f i g . l l . 

D i a g n o s i s : A completely r e t i c u l a t e species o f C y t h e r e i s w i t b 

r a t h e r weak d o r s a l and v e n t r a l r i b s which are d i v i d e d i n t o b l u n t s p i n e s . 

M a t e r i a l : 377 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Female l e f t v a l v e , OS 9784 0.880 0.516 0.275 

Maie l e f t v a l v e , OS 9785 0.970 0.500 0.270 

D e s c r i p t i o n : Valves l a r g e and s t r o n g l y c a l c i f i e d . D o r s a l and 

v e n t r a l margins s t r a i g h t and converging s l i g h t l y towards the 

p o s t e r i o r . Hinge ear rounded w i t h a weak r i b beneath the eye 

t u b e r c l e . The a n t e r i o r margin i s broadly rounded and bears two 

rows of spines on a low i n f l a t e d marginal r i b . One row of about 

12 ispines p o i n t forwards w h i l s t a row of about 9 nodes l i e on the 

latéral edge of the a n t e r i o r r i b . In the l e f t v a l v e s o n l y there i s 

"a f u r t h e r i n n e r row of about 14 small nodes. The p o s t e r i o r i s 

t r i a n g u l a r w i t h the p o s t e r i o r e x t r e m i t y j y s t beneath 1/3 h e i g h t . 

The upper margin of the p o s t e r i o r area bears a p e r f o r a t e spine w h i l s t 

the lower margin bears about 8 s p i n e s . Thèse spines l i e on a 

m a r g i n a l r i b . The d o r s a l l o n g i t u d i n a l r i b i s not w e l l developed.. 

I t begins at 3/5 length but there are two p e r f o r a t e spines at % 

l e n g t h near the d o r s a l margin. A séries of small spines can be seen 

alOng the d o r s a l r i b . The middle r i b i s w e l l d e f i n e d and bears 

6 or 7 spines along i t s l e n g t h . There i s a d i s t i n c t notch between 

the middle r i b and the muscle node which i s smooth and bears a few 

weak nodes. The v e n t r a l r i b j o i n s the a n t e r i o r r i b but i s not 

pronounced. I t i s d i v i d e d i n t o a row of 8 or 9 double spines w i t h 

the lower spine of each group being l a r g e r . The two p o s t e r i o r sets 

o f double spines l i e v e r y c l o s e together. The i n t e r c o s t a l and 

a n t e r o - l a t e r a l areas of the v a l v e s are r e t i c u l a t e , w h i l s t the p o s t e r i o r 



area i s smooth. I n v e n t r a l view there are two l o n g i t u d i n a l r i d g e s on 

the v e n t r a l surface of the r i g h t v a l v e and three i n the l e f t v a l v e . 

There are weak c r o s s r i b s between thèse, and at the p o s t e r i o r end 

under the v e n t r a l r i b there are two short r i d g e s on each v a l v e . 

The g r e a t e s t width l i e s a cross the spines of the v e n t r a l r i b j u s t 

behind % length. 

The hinge i s paramphidont. There are at l e a s t 30 t h i n , m a r g i n a l 

pore canals at the a n t e r i o r end and 15 at the p o s t e r i o r . The 

c e n t r a l muscle scars c o n s i s t of a v e r t i c a l row of 4 elongate scars 

w i t h the second one down being more elongate. The f r o n t a l scar i s 

•V shaped. 

Malës are common. They are longer than females. Juvénile 

valves are s t r o n g l y r e t i c u l a t e but l a c k the hinge e a r , and d o r s a l 

and middle r i b s , seen i n the a d u l t . They a l s o have a weak muscle 

node, a n t e r i o r r i b and v e n t r a l r i b . 

Remarks : This s p e c i e s has been w e l l described and f i g u r e d by 

Damotte and G r o s d i d i e r . Griindel (1966) placed the spécimens f i g u r e d 

as C.thoerenensis T r i e b e l , by Kaye (1964c) i n t o t h i s s p e c i e s but thèse 

spécimens bave much more s t r o n g l y developed spines along the v e n t r a l 

r i b and a smooth a n t e r o - l a t e r a l area on the v a l v e s . The hinge ear 

i s a l s o more spiny and the eye t u b e r c l e l a r g e r i n Kaye's spécimens. 

The Cenomanian spécimens are a l i t t l e s maller than Damotte 

and G r o s d i d i e r ' s but i n a i l other respects they are i d e n t i c a l . 

Occurrence : This s p e c i e s appears s p o r a d i c a l l y throughout the 

Lower Cenomanian but i t can be abundant at c e r t a i n l e v e l s . 

C y t h e r e i s luermannae luermannae T r i e b e l , 1940 

( P l a t e 19, f i g s . 11-13) 

1940 Cythereis lurmannae T r i e b e l : 201, p l . 6 , figs.63-66 

:1956 Cythereis lurmannae T r i e b e l ; Deroo: 1516 
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1964c C y t h e r e i s lurmannae T r i e b e l ; Kaye: 66, pl.8,figs.11,12,14, 

15, (non f i g . l 3 ) 

1966 C y t h e r e i s luermannae T r i e b e l ; Gründel: 36, p l . 6 , f i g . 2 3 

1971b C y t h e r e i s luermannae T r i e b e l ; Damotte: 66, p l . 2 , f i g s . l 3 a - c . 

1971 C y t h e r e i s luermannae luermannae T r i e b e l ; Kemper: 37, 38, 

p l . l , f i g s . 1,2,5,6. 

Dia g n o s i s : A species of the genus Cy t h e r e i s w i t h a wedge shaped 

hinge e a r , middle r i b reduced t o two nodes, and a weakly r e t i c u l a t e 

s u r f a c e . " 

• M a t e r i a l : 129 valves and carapaces. 

Measurements (mm) Length Height Width 

Female l e f t v a l v e , OS 9739 0.759 0.417 0.165 

Female carapacei OS 9790 0.736 0.395 0.286 

D e s c r i p t i o n : Valves s u b - r e c t a n g u l a r , d o r s a l and v e n t r a l margins 

s t r a i g h t and converging towards the p o s t e r i o r . P o s t e r i o r t r i a n g u l a r 

w i t h a marginal r i b . - Ehe upper margin i s weakly concave and the 

lower margin i s convex hearing 5 s p i n e s . A n t e r i o r margin b r o a d l y 

rounded, strengthened by a r i b which bears a sharp r i d g e along i t s 

l a t e r a l edge. Near the top of the a n t e r i o r r i b and p o i n t i n g forward, 

i s another sharp ridge and s a g i t t a l l y to t h i s begins a row of about 

10 forward p o i n t i n g spines around the a n t e r i o r margin. The 

l a t e r a l l y d i r e c t e d ridge continues d o r s a l l y as an oblique r i d g e on which 

the r a t h e r small eye t u b e r c l e l i e s . D o r s a l to t h i s r i d g e i n the l e f t 

v a l v e i s the hinge ear, t h i s i s f i a t t e n e d and wedge shaped. The 

d o r s a l r i b begins v e r t i c a l l y above the muscle node, i t i s r i d g e -

l i k e w i t h f l u t e d sides and ends at the p o s t e r i o r i n a downward 

d i r e c t e d b l o c k - l i k e process which bears two short v e r t i c a l r i d g e s . 

The middle r i b i s reduced to two nodes w i t h a p e r f o r a t e spine j u s t 

behind the p o s t e r i o r one. The muscle node i s moderately l a r g e . 

The v e n t r a l r i b begins v e r t i c a l l y below the muscle node. I t i s 
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r i d g e - l i k e w i t h f l u t e d s i d es and ends i n a short upward d i r e c t e d 

r i d g e . J u s t beneath the space between the a n t e r i o r and v e n t r a l r i b s 

i s a short o b l i q u e l y d i r e c t e d r i d g e . The v e n t r a l r i b i s not 

co i n c i d e n t w i t h the v e n t r a l margin but l i e s on the l a t e r a l s u r f a c e . 

There i s t h e r e f o r e a s l o p i n g s h e l f between the two, at the p o s t e r i o r 

end of which i s a small b l o c k - l i k e process. The v e n t r a l surface of 

each v a l v e bears two l o n g i t u d i n a l r i d g e s . Except f o r the antero­

l a t e r a l and p o s t e r i o r areas which are smooth, the l a t e r a l surface of the 

valves i s very weakly r e t i c u l a t e . This r e t i c u l a t i o n i s o f t e n very 

d i f f i c u l t to see but coated specimens r e v e a l a s e r i e s o f very low 

muri. The s o l a of the r e t i c u l a t i o n bear numerous small p a p i l l a e . 

The hinge o f the r i g h t valve c o n s i s t s of a k n o b - l i k e , weakly 

crenulate a n t e r i o r t o o t h , deep rounded antero-median socket, smooth 

median bar and weakly c r e n u l a t e , t r i a n g u l a r , p o s t e r i o r t o o t h . 

The m a r g i n a l zone i s moderately wide w i t h at l e a s t 30 very 

t h i n s t r a i g h t marginal pore canals a t the a n t e r i o r . At the p o s t e r i o r 

there are 6 marginal pore canals and some of these are widened 

d i s t a l l y . Normal pores are f a i r l y numerous. 

The c e n t r a l muscle scars c o n s i s t of a v e r t i c a l row of 4 

elongate scars w i t h a 'V' shaped a n t e r i o r s c a r . 

Sexual dimorphism i s present w i t h males being longer than 

females. 

Remarks : This species has been w e l l d e s c r i b e d i n the past 

and i s e a s i l y r e c o g n i s a b l e by the l a r g e wedge-shaped hinge ear i n the 

l e f t v a l v e . Gründel erected t h i s s p e c i e s as the type species f o r h i s 

genus Rehacythereis but as Damotte (1977) has pointed out there i s 

l i t t l e d i f f e r e n c e between Cythereis and Rehacythereis and the species 

i s t h e r e f o r e r e t a i n e d i n Cythereis s . l . 

Occurrence : Lower and Middle Cenomanian up to the l e v e l of 

the mid-Cenomanian non-sequence. 
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C y t h e r e i s luermannae bemerodénsis-Kemper, 1971 

( P l a t e 20, f i g s . 1-3) 

1964c Cythereis lurmannae T r i e b e l ; Kaye: 66, p l . 8 , f i g . l 3 . 

(non figs.11,12,14,15) 

1971 Cythereis luermannae bemerodénsis Kemper: 39, p l . l , f i g s . 3 , 4 . 

D iagnosis: A sub-species of C. luermannae w i t h d o r s a l and 

v e n t r a l margins s t r o n g l y converging towards the p o s t e r i o r . Valves 

sho r t e r and wider than C. luermannae luermannae. 

M a t e r i a l : 706 v a l v e s and carapaces 

Measurements (mm) Length Height Width 

Female l e f t v a l v e , OS 9791 0.681 0.400 0.133 

Maie carapace, OS 9793 0.714 0.384 0.264 

Remarks : C. luermannae bemerodénsis d i f f e r s from 

C. luermannae luermannae by being s h o r t e r and r e l a t i v e l y h i g h e r , w i t h 

a more rounded upper margin to the hinge ear. Kemper records a convex 

v e n t r a l margin but my spécimens have almost s t r a i g h t v e n t r a l margins. 

The r i d g e s on the a n t e r i o r r i b are much more r a i s e d i n C l . luermannae 

and the l o n g i t u d i n a l r i d g e s are a l s o more r a i s e d . A i l other 

characters are i d e n t i c a l i n the two sub-species. 

Occurrence: Lower and Middle Cenomanian up to the l e v e l of 

the mid-Cenomanian non-sequence. 

C y t h e r e i s paranuda n.sp. 

( P l a t e 19, f i g s . 6-10) 

Dérivation of name: para-nuda - a l l u d i n g to the différences 

between t h i s s p e c i e s and C y t h e r e i s nuda Jones and Hinde 1890. 

1849 Cythereis c i l i a t a (Reuss); Jones: p l . 4 , f i g . l l h ' 

1890 Cythereis o r n a t i s s i m a nuda Jones and Hinde: 23, p l . l , f i g . 7 6 , 

p l . 2 , f i g . 9 (non figs.8,12-14) 

1898 Cythereis o r n a t i s s i m a nuda Jones and Hinde; Chapman: 339 



1956 Cyt h e r e i s nuda Jones and Hinde; Beroo: 1519, p i . 4 , f i g s . 6 2 - 6 4 . 

1964c C y t h e r e i s nuda Jones and Hinde; Kaye: 67, p i . 7 , figs.11,16 

(non f i g . l 3 ) 

D i agnosis: A species of C y t h e r e i s w i t h a smooth s u r f a c e . 

Hinge ear low w i t h a 'V' shaped notch i n i t s upper margin. Middle r i b 

reduced to an elongate node. 

Holotype : A female l e f t v a l v e , OS 9795. Sample PBHl 36, 

G l a u c o n i t i c M a r i , Lower Cenomanian, P i t s t o n e , Herts. 

Paratype s : 7 v a l v e s and carapaces OS 9798 to OS 9804 from the 
Hypnt.ypp : 

same h o r i z o n and l o c a l i t y . ^ A male carapace, OS 9797 from sample PBH3 18, 

Middle Cenomanian, P i t s t o n e , H e r t s . Other M a t e r i a l ; 735 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Holotype, female l e f t v a l v e . OS 9795 0.759 0.450 0.160 

Paratype, female r i g h t v a l v e . OS 9799 0.714 0.400 0.165 

Hypotype, male carapace. OS 9797 0.824 0.418 0.308 

D e s c r i p t i o n : Valves s t r o n g l y c a l c i f i e d , s u b-rectangular, d o r s a l 

and v e n t r a l margins s t r a i g h t and converging towards the p o s t e r i o r . 

The hinge ear i n the l e f t v a l v e i s low, i t comprises a t r i a n g u l a r 

a n t e r i o r p o r t i o n which i s separated by a 'V shaped notch from an 

elongate thickened p o s t e r i o r p o r t i o n . This p o s t e r i o r p o r t i o n bears 

the s m a ll eye tu b e r c l e behind which i s an oblique sharp r i d g e which 

runs up to the do r s a l margin. This r i d g e above the eye t u b e r c l e i s 

a l s o developed i n the r i g h t v a l v e . Thé p o s t e r i o r i s t r i a n g u l a r w i t h 

-almost s t r a i g h t upper and lower margins. The upper margin bears a 

p e r f o r a t e spine and the lower margin bears 5 spines. The a n t e r i o r 

margin i s bro a d l y rounded and strengthened by a marginai r i b . The 

upper h a l f o f t h i s r i b has a f a i r l y sharp l a t e r a l edge, w h i l s t the lower 

h a l f bears about 5 i n d i s t i n c t l a t e r a l l y d i r e c t e d nodes. This r i b a l s o 

bears about 12 a n t e r i o r l y d i r e c t e d spines. The d o r s a l r i b begins 



v e r t i c a l l y above the p o s t e r i o r end of the muscle node. J u s t i n f r o n t 

o f , and below t h i s r i b i s a pore cone. The d o r s a l r i b has a very 

s t r a i g h t upper margin, i t becomes much more prominent p o s t e r i o r l y and 

ends i n a strong v e r t i c a l b l o c k - l i k e process. The middle r i b i s 

reduced to an elongate node which i s w e i l separated from the muscle 

node. I n d o r s a l view the muscle node i s c o n i c a l w i t h a l a r g e pore 

cone beneath and behind i t . The v e n t r a l r i b begins beneath the 

muscle node and has a s t r a i g h t , lower margin, i t becomes stjronger . 

p o s t e r i o r l y and ends i n a v e r t i c a l , upward d i r e c t e d , process. On 

the v e n t r a l surface there are t h r e e l o n g i t u d i n a l r i b s on the l e f t 

v a l v e and two on the r i g h t v a l v e . These are j o i n e d by a few cross 

r i b s . The l a t e r a l surface i s e n t i r e l y smooth. 

The hinge i n the r i g h t v a l v e c o n s i s t s of an elongate c r e n u l a t e 

a n t e r i o r t o o t h , deep rounded antero-median socket, smooth groove and 

t r i a n g u l a r , w e a k l y crenulate p o s t e r i o r t o o t h . The hinge of the l e f t 

v a l v e bas a complementary arrangement. 

The marginai zone i s moderately broad, without v e s t i b u l e s . 

There are about 25 t h i n , s t r a i g h t marginai pore canals at the a n t e r i o r 

end and about 12 at the p o s t e r i o r end. Normal pores are f a i r l y 

numerous p a r t i c u l a r l y along the v e n t r a l r i b . 

The c e n t r a i muscle scars c o n s i s t of a v e r t i c a l row of 4 elongate 

s c a r s w i t h a 'V' shaped a n t e r i o r s c a r . 

Males are common and are longer than females. 

Remarks ; Kaye (1964c) appears t o have included t h i s s pecies 

i n C y t h e r e i s nuda Jones and Hinde. His f i g u r e s ( p l . 7 , f i g s . 1 1 & 16) 

c l e a r l y d i f f e r from b i s f i g u r e of the l e c t o t y p e ( p i . 7 , f i g . l 3 ) . 

C. nuda has s t r a i g h t and almost p a r a l l e l d o r s a l and v e n t r a l margins, 

a very rounded p o s t e r i o r extrémity, a l e s s s t r o n g l y curved a n t e r i o r 

margin añd i s smaller i n s i z e than C. paranuda. C. paranuda was 

i n c l u d e d i n t o C y t h e r e i s c i l i a t a by Jones 1849 and some of Jones 

1 8 0 



and Hinde's f i g u r e s of C y t h e r e i s o r n a t i s s i m a var. nuda are a l s o of 

t h i s s p e c i e s . 

C. paranuda i s s i m i l a r i n appearance to C. luermannae 

bemerodénsis Kemper but t h i s s p e c i e s has a rounded hinge ear, a 

middle r i b reduced to two spines and the d o r s a l and v e n t r a l margins 

more convergent towards the p o s t e r i o r . 

Occurrence : Lower and Middle Cenomanian, 
' . •• • 

C y t h e r e i s a f f . C. r e t i c u l a t a Jones and Hinde, 1890 

( P l a t e 19, f i g s . 1, 2, 4) 

a f f . 1890 C y t h e r e i s o r n a t i s s i m a r e t i c u l a t a Jones and Hinde: 24, p l . l , 

f i g . 6 8 , p i . 4 , f i g s , 9-12. 

? 1972 C y t h e r e i s r e t i c u l a t a Jones and Hinde; Donze i n Donze and 

P o r t h a u l t ; 367, p i . 3 , f i g s , 11-14. 

M a t e r i a l : 27 valves 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 9805 1.033 0.550 0.308 

Right v a l v e , OS 9806 _ 1.033 0.^83 ^ 3 0 0 _ _ 

D e s c r i p t i o n : Valves l a r g e and h e a v i l y c a l c i f i e d ^ D o r s a l and 

v e n t r a l margins s t r a i g h t and weakly converging towards the p o s t e r i o r . 

The hinge ear i s l a r g e and s t r o n g w i t h a r e l a t i v e l y s m a l l eye 

t u b e r c l e . There i s a short t h i c k r i b beneath the eye t u b e r c l e . 

The a n t e r i o r margin i s b r o a d l y rounded and bears three rows of spines 

on a s t o u t a n t e r i o r marginal r i b . The inner row c o n s i s t s of about 

14 low nodes. There i s then a row of about 10 forward p o i n t i n g 

spines w i t h a f u r t h e r row of 8 nodes on the l a t e r a l edge of the 

a n t e r i o r r i b . The p o s t e r i o r i s t r i a n g u l a r w i t h a marginal r i b which 

bears a p e r f o r a t e spine on i t s upper margin and 5 spines along 

i t s lower margin. There i s a d i s t i n c t notch between the hinge ear 

and the beginning of the d o r s a l r i b . The d o r s a l r i b c o n s i s t s of an 
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a n t e r i o r f l a n g e - l i k e spine w i t h a notched f l a n g e - l i k e r i b behind t h i s . 

The middle r i b c o n s i s t s of a row of 3 or 4 spines set on a low r i b . 

There i s a notch between t h i s and the muscle node which i s c o n i c a l 

and bears two s p i n e s , and has a s e r i e s of s m a l l p e r f o r a t e spines i n 

f r o n t o f i t . The v e n t r a l r i b i s strong and almost becomes a l a t e . 

I t has f l u t e d s i d e s . The i n t e r c o s t a l s u r f a c e of the v a l v e s i s 

s t r o n g l y r e t i c u l a t e , but the p o s t e r i o r area i s smooth and the antero­
l a t e r a l area bears a s e r i e s of small round p i t s and has an i n d i s t i n c t 

'A* row of the r e t i c u l u m . The v e n t r a l surface of each v a l v e bears 

two l o n g i t u d i n a l r i d g e s w i t h weak cr o s s r i d g e s . In d o r s a l view the 

g r e a t e s t width l i e s across the p o s t e r i o r end of the v e n t r a l r i b . 

The hinge i s paramphidont w i t h weakly c r e n u l a t e t e r m i n a l t e e t h 

i n the r i g h t v a l v e . Other i n t e r n a l d e t a i l s c o u l d not be seen. 

Males are longer than females. J u v e n i l e valves can be 

found. These are s t r o n g l y r e t i c u l a t e w i t h t h i n but pronounced 

a n t e r i o r and v e n t r a l r i b s , a weak d o r s a l r i b and the middle r i b 

reduced to a s i n g l e spine. 

Remarks ; This species s t r o n g l y resembles C. r e t i c u l a t a but i n 

that species the d o r s a l and middle r i b s are more s t r o n g l y developed and 

the v e n t r a l r i b i s not so a l a t e . The s e r i e s of p i t s on the antero­

l a t e r a l area are not present i n C. r e t i c u l a t a . The presence of o n l y 

a few complete v a l v e s precludes the s e t t i n g up of a new species at 

the present time. Donze and Thomel (1972) r e c o r d a species as 

C. r e t i c u l a t a , from the Cenomanian of.S.E. France,-which has an a l a t e 

v e n t r a l r i b and a s e r i e s of p i t s on the a n t e r o - l a t e r a l s u r f a c e , and 

these specimens appear to be i d e n t i c a l w i t h the B r i t i s h Cenomanian 

forms. I t would be i n t e r e s t i n g to see some j u v e n i l e v a l v e s of the 

French m a t e r i a l s i n c e the j u v e n i l e s are very d i s t i n c t i v e . 

£. a f f . r e t i c u l a t a can be d i s t i n g u i s h e d from C. thoerenensis 

T r i e b e l by i t s much stronger hinge ear and a n t e r i o r r i U and by i t s 
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v e n t r a l r i b wbicb i s not d i v i d e d i n t o spines. C. tboerenensis has 

a smooth a n t e r o - l a t e r a l s u r f a c e . C. h i r s u t a has a sm a l l e r hinge ear 

and weaker d o r s a l and v e n t r a l r i b s . I t a l s o has a simple 

r e t i c u l a t i o n on the a n t e r o - l a t e r a l surface of the v a l v e s . J u v e n i l e s 

of C. h i r s u t a l a c k the r i b s and muscle node which, are seen i n 

j u v e n i l e s of C, a f f . r e t i c u l a t a . 

Occurrence: This s p e c i e s i s r a r e i n the Cenomanian of Southern 

England. S e v e r a l v a l v e s have been found from the Lower and Middle 

Cenomanian from H a r r i n g t o n and i t a l s o occurs j u s t below the mid-

Cenomanian non-sequence i n Blue B e l l H i l l and P i t s t o n e . 

C y t h e r e i s thoerenensis T r i e b e l , 1940 

( P l a t e 18, f i g s . 5-7; t e x t - f i g . 5:8) 

1849 C y t h e r e i s c i l i a t a (Reuss); Jones: 19, p i . 4 , f i g s , l l a - e 

(non f i g s . 11 f - h ) . 

1890 Cythereis o r n a t i s s i m a Jones; Jones and Hinde: 21, p i . 2 , f i g s . 1 - 5 

1940 C y t h e r e i s thorenensis T r i e b e l : 195, p i . 5 , f i g s . 57-59 

1962 Cythereis thorenensis T r i e b e l ; Ellermann: 404 

1964c Cythereis thorenensis T r i e b e l ; Kaye: 68, p i . 7 , figs.14,15,17. 

1966 C y t h e r e i s thoerenensis T r i e b e l ; Grundeli 37, p i . 6 , f i g . 2 2 . 

Diagnosis: A spe c i e s of the genus Cyth e r e i s w i t h the 

l o n g i t u d i n a l r i b s reduced or almost reduced to rows of s p i n e s . 

A n t e r o - l a t e r a l surface of v a l v e s not r e t i c u l a t e . 

M a t e r i a l : 608 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Female l e f t v a l v e , OS 9808 1.033 0.600 0.318 

Male r i g h t v a l v e , OS 9809 1.033 0.472 0.264 

D e s c r i p t i o n : Valves l a r g e sub-rectangular. Dorsal and v e n t r a l 

margins s t r a i g h t weakly converging p o s t e r i o r l y . In the l e f t v a l v e 

there i s a r a i s e d area over the p o s t e r i o r c a r d i n a l angle. The hinge 

183 



F i g . 5 : 8 . Shape and p a t t e r n s o f o r n a m e n t a t i o n i n 

a) C y t h e r e i s h i r s u t a D a m o t t e and G r o s d i d i e r , m a l e 

OS 9 7 8 5 , s a m p l e PBH3 12. ( x 6 0 ) . b) C y t h e r e i s t h o e r e n e n s i s 

T r i e b e l , f e m a l e , OS 9 8 0 8 , s a m p l e P B H l 36. ( x 5 3 ) 

c ) L i m b u r g i n a ? a l a t a n . s p . h o l o t y p e , OS 9848, s a m p l e 

BN 9. ( x 9 5 ) . d) O e r t l i e l l a d o n z e i n . s p . h o l o t y p e , 

OS 9 8 5 5 , s a m p l e BN 1. ( x 9 5 ) N o t a t i o n s o f f o s s a e 

g r o u p i n g s a f t e r L i e b a u , 1 9 6 9 . 

1 8 4 



ear i s not very r a i s e d but i s s t r o n g l y c a l c i f i e d and bears f i v e 

d o r s a l l y d i r e c t e d spines and a l a r g e eyé t u b e r c l e . P o s t e r i o r area 

t r i a n g u l a r w i t b a s t r a i g h t upper margin and convex lower margin. 

The upper margin bears a pore-cone and the lower margin bears 5 

p o s t e r i o r l y d i r e c t e d s p i n e s . The a n t e r i o r margin i s broa d l y rounded 

and strengthened by a s t r o n g marginal r i b . Tbis r i b bears three rows 

of s p i n e s , one row of 9 spines on the latéral edge d i r e c t e d l a t e r a l l y 

and two rows on tbe a n t e r i o r margin d i r e c t e d forward. The outer of , 

thèse two rows c o n s i s t s of 9 - 10 l a r g e spines w h i l s t the in n e r 

c o n s i s t s of numerous v e r y s m a l l s p i n e s . The d o r s a l r i b i s d i v i d e d 

i n t o a séries of spines, from the p o s t e r i o r there i s a small spine 

then two l a r g e r fused spines w i t b three separate spines i n f r o n t . The 

middle r i b c o n s i s t s of a row of 6 sp i n e s , t b i s row turns up 

p o s t e r i o r l y and beneath the t h i r d spine from the a n t e r i o r i s a l a r g e 

pore cone. Tbis row i s w e l l iseparated from the muscle node which i s 

very prominent and bears a crown of f i v e nodes. In f r o n t of the muscle 

node are two pore cônes, one above the other, a f u r t h e r pore cone 

occurs behind and beneath the muscle node. The v e n t r a l r i b i s 

continuons w i t h the a n t e r i o r r i b and i t i s d i v i d e d i n t o 7 strong s p i n e s . 

The a n t e r i o r 3 of thèse are j o i n e d on a r i b , but the other 4 are 

separate. Tbis row of spines continues from the outer a n t e r i o r row 

on the a n t e r i o r r i b and the row of l a t e r a l l y d i r e c t e d spines on the 

a n t e r i o r r i b continues along the v e n t r a l r i b such t h a t each spine 

forms an i n f l a t e d base on the upper s i d e of the main spines . The p o s t e r i o r 

two spines of each row are much l a r g e r and t h e i r bases are fused to form 

a l a r g e process. In v e n t r a l view each spine of the l o n g i t u d i n a l row 

has a f u r t h e r small node at i t s base. The l e f t v a l v e bas three 

l o n g i t u d i n a l ridges on the v e n t r a l surface and the r i g h t v a l v e has 

two. Beyond the p o s t e r i o r end of thèse ridges each v a l v e has two 

short t h i n r a i s e d r i d g e s . The a n t e r o - l a t e r a l area and p o s t e r i o r area 
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a r e e n t i r e l y smooth, but the r e s t of the l a t e r a l surface i s r e t i c o l a t e . 

The hinge of the r i g h t v a l v e c o n s i s t s of a fàirly h i g t i , . 

c r e n u l a t e a n t e r i o r tooth, deep antero-median socket and smooth median 

groove, w i t h a t r i a n g u l a r c r e n u l a t e p o s t e r i o r t o o t h . 

The inner l a m e l l a i s f a i r l y narrow without v e s t i b u l e s . 

M a r g i n a l pore canals are numerous w i t h at l e a s t one to each marginal 

s p i n e , at.' the a n t e r i o r end and about 15 at the p o s t e r i o r end. 

The c e n t r a l muscle scars c o n s i s t of 4 elongate scars w i t h a 'V' 

shaped f r o n t a l scar. 

J u v e n i l e s of t h i s species l a c k the r e t i c u l a t i o n but possess' 

the spines seen i n the a d u l t s . Maies are longer than females. 

Remarks : The d i v i s i o n o f the l o n g i t u d i n a l r i b s i n t o spines 

and the smooth a n t e r o - l a t e r a l and p o s t e r i o r p a r t s of the v a l v e s 

c l e a r l y p l a c e thèse spécimens i n . C y t h e r e i s thoërenensis T r i e b e l . 

The spécimens from the B r i t i s h Cenomanian are i d e n t i c a l w i t h those 

f i g u r e d by Kaye (1964b). Kâye's spécimens, however, bave been 

a t t r i b u t e d to C. h i r s u t a Damotte and G r o s d i d i e r (1964), by Grunde1 

(1966) and Damotte (1971b). Kaye's spécimens d i f f e r from C h i r s u t a 

i n having smooth a n t e r i o r and p o s t e r i o r p a r t s on each v a l v e , by 

having a weaker d o r s a l r i b and by having a l a r g e double spine at the 

p o s t e r i o r end of the v e n t r a l r i b . 

T h i s species was recorded from the Cenomanian of Southern 

England as C. c i l i a t a (Reuss) by Jones i n 1849 and l a t e r as 

C. ornâtissima by Jones and Hinde (1890). 

Occurrence: Lower and Mid d l e Cenomanian up to the l e v e l of 

the mid-Cenomanian non-sequence. 

C y t h e r e i s sp. A 

( P l a t e 32, f i g , Z) 

M a t e r i a l : 6 v a l v e s , m o s t l y broken 

Measurements (mm) Length Height Width 

R i g h t v a l v e , OS 9811 0.846 0.418 0.264 
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D e s c r i p t i o n : Valves l a r g e and h e a v i l y c a l c i f i e d . D o r s a l and 

v e n t r a l margins s t r a i g h t , converging s l i g h t l y towards the p o s t e r i o r . 

The a n t e r i o r margin i s br o a d l y rounded and i s strengthened by a r i b 

which bears a n t e r i o r l y d i r e c t e d spines and a row of 8 nodes on i t s 

latéral edge. The p o s t e r i o r i s t r i a n g u l a r and bas a marginal r i b 

which beàrs at l e a s t 4 spines on i t s lower margin. The hinge ear 

i s not very l a r g e . Tbe d o r s a l r i b i s r^duced to a p o s t e r i o r process 

which bears 3 spines w i t h a s h o r t r i d g e extending forward from t h i s . 

There i s a l s o a spine j u s t behind % le n g t h along tbe d o r s a l margin. 

The middle r i b bears 4 nodes along i t s l e n g t h . I t i s upturned at the 

p o s t e r i o r and at tbe a n t e r i o r there i s a notch between i t and the 

muscle node. The muscle node i s l a r g e and smootb. The v e n t r a l r i b 

c o n s i s t s of a row of 8 double spines which bégin at the base of the 

a n t e r i o r marginal r i b . There are two l o n g i t u d i n a l ridges on the 

v e n t r a l surface p f each v a l v e . The g r e a t e s t w i d t h l i e s a cross the 

p o s t e r i o r end of the v e n t r a l r i b . The e n t i r e surface of the v a l v e s 

i s smootb. 

The hinge appears to be paramphidont. Other i n t e r n a i détails 

co u l d not be seen. 

Remarks : The présence of o n l y one complète valve and s e v e r a l 

broken valves of t h i s species makes a complète study i m p o s s i b l e a t the 

présent time. This species d i f f e r s from most other l a r g e , i n f l a t e d 

s p e c i e s of Cythe r e i s by having a smootb su r f a c e . I t d i f f e r s from 

C. g l a b r e l l a T r i e b e l by having i t s v e n t r a l r i b d i v i d e d i n t o s p i n e s , 

having a reduced d o r s a l r i b and by being more i n f l a t e d . C y t h e r e i s 

b l e i n e n s i s s u f f l a t a Douze (1972), from thè Cenomanian of S. France 

i s s i m i l a r to t h i s species but i t bas a b e t t e r developed d o r s a l r i b 

and a weaker muscle node and i t i s a l s o much l a r g e r . 

Occurrence: This s p e c i e s bas so f a r only been found i n the 

Plenus M a r i s . 
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C y t h e r e i s sp. B 
( P l a t e 32, f i g . l ) . 

M a t e r i a l ; 2 v a l v e s 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 9812 0.880 0.483 0.220 

Remarks: Only one complete and one broken v a l v e of t h i s 

s pecies bave been found. The main d i s t i n g u i s h i n g features are the 

p o s t e r i o r e x t r e m i t y which l i e s at 1/7 h e i g h t which i s r a t h e r low 
f o r t h i s genus. A d o r s a l r i b which i s reduced to a very s t r o n g 

p o s t e r i o r p o r t i o n , a muscle node which i s very l a r g e and c o n i c a l 

and marks the p o s i t i o n of g r e a t e s t w i d t h , a heavy, t r i a n g u l a r hinge 

ear and an i n t e r c o s t a l r e t i c u l a t i o n . 

The above features d i s t i n g u i s h t h i s species from other l a r g e 

species of C y t h e r e i s . However, a s i n g l e specimen from La Foux, 

S.E. France, which was given to the author by Dr. P. Donze appears 

to be i d e n t i c a l . This specimen was l a b e l l e d C y t h e r e i s a f f . r e t i c u l a t a 

by Donze but i t appears to d i f f e r from those recorded as £. a f f . 

r e t i c u l a t a i n Donze and Thomel (1972) s i n c e i t has a much s h o r t e r and 

higher d o r s a l r i b and a d i f f e r e n t o u t l i n e , p a r t i c u l a r l y i n d o r s a l view. 

Occurrence: The two specimens of t h i s species both come from 

Bed 1 of the Plenus Marls from Buckland Newton. 

Genus IDIOCYTHERE T r i e b e l , 1958 

Type s p e c i e s : I d i o c y t h e r e l u t e t i a n a T r i e b e l , 1958 

I d i o c y t h e r e donzei n.sp. 

( P l a t e 22, f i g s . 9-11; P l a t e 32, f i g . 4) 

D e r i v a t i o n of name: In honour of Dr. P. Donze who f i r s t 

r ecognised t h i s s p e c i e s . 

1972 I d i o c y t h e r e ? sp.A. Donze: 384, p i . 3 , f i g s . 17-19 

D i a g n o s i s : A species of the genus I d i o c y t h e r e w i t h a l a r g e 
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f l a t t e n e d hinge ear, very strong a n t e r i o r marginal r i b , absent 

middle r i b and p i t t e d surface. 

Holotype; A female l e f t v a l v e , OS 9813. Sample BBS, 13.5m. 

below the base of the Plenus M a r i s , Upper Cenomanian, Blue B e l l H i l l , 

Kent. 

Paratypes ; 13 v a l v e s and carapaces OS 9815 t o OS 9827, from 

the same h o r i z o n and l o c a l i t y . 

Other M a t e r i a l ; 239 v a l v e s and carapaces 

Measurements (mm) Length Height Width 

Holotjrpe, female l e f t v a l v e . OS 9813 0.571 0.351 0.120 

Paràtype, female t i g h t v a l v e . OS 9815 0.539 0.275 0.120 

Paratype, male t i g h t v a l v e . OS 9817 0.600 0.275 0.110 

D e s c r i p t i o n : Valves s m a l l , s t r o n g l y c a l c i f i e d and l a t e r a l l y 

cqmpressed. Dor s a l and v e n t r a l margins s t r a i g h t and converging 

towards the p o s t e r i o r . There i s a small process over the p o s t e r i o r 

c a r d i n a l angle i n the l e f t v a l v e . The p o s t e r i o r i s rounded w i t h a 

m a r g i n a i r i b , i t bears two ppre cones on i t s lower margin and one on 

i t s upper margin. There are a l s o 5 stout marginai spines. The 

a n t e r i o r margin i s g e n t l y rounded w i t h a marginai r i b which i s r a i s e d 

i n t o a h i g h strong l a t e r a l l y d i r e c t e d r i d g e . On the i n t e r i o r edge 

near the s a g i t t a l l i n e each v a l v e bears a row of 10 - 12 strong 

s p i n e s . The a n t e r i o r r i b ends at the base of the hinge ear. The 

hinge ear i n the l e f t valve i s l a r g e , s q u a r i s h and l a t e r a l l y 

compressed. The eye tu b e r c l e i s absent. The d o r s a l r i b i s reduced 

to two l a r g e p e r f o r a t e spines s i t u a t e d near the d o r s a l margin, and a 

l a r g e t r i a n g u l a r b l o c k - l i k e node s i t u a t e d at the p o s t e r i o r . The 

muécle node i s small rounded and smooth. The middle r i b i s absent 

but there are p e r f o r a t e spines w e l l behind the muscle node and j u s t 

beneath and behind i t . The v e n t r a l r i b begins v e r t i c a l l y beneath the 

muscle node, i t becomes more prominent towards the p o s t e r i o r . In 
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v e n t r a l view the v e n t r a l surface of the v e n t r a l r i b bears two weak 

l o n g i t u d i n a l r i d g e s . In d o r s a l yiew the g r e a t e s t width l i e s across the 

p o s t e r i o r end of the v e n t r a l r i b . The surface of the valves i s : c o v e r e d 

w i t h s c a l l rounded p i t s , thèse a l s o cover the a n t e r i o r r i b and the 

l o n g i t u d i n a l r i b s but not the muscle node. 

The hinge of the r i g h t v a l v e c o n s i s t a of a f a i r l y broad, s h o r t , 

_ weakly c r e n u l a t e , a n t e r i o r t o o t h , a s m a l l antero-median socket, smooth 

médian groove and a smooth rounded p o s t e r i o r t o o t h . The l e f t v a l v e 

bas a complementary arrangement but there i s a l s o an 'outer t o o t h ' 

i n f r o n t o f the a n t e r i o r socket which ov e r l a p s the d o r s a l margin of 

the r i g h t v a l v e e x t e r n a l l y . 

The innér l a m e l l a i s moderately broad, without v e s t i b u l e s . 

Marginal pore canals c o u l d not be seen. The c e n t r a l muscle scars 

c o n s i s t o f a v e r t i c a l row of 4 elongate s c a r s w i t h a 'V shaped 

a n t e r i o r s c a r . 

Remarks : The spécimen f i g u r e d as I d i o c y t h e r e ? sp.A. by Douze 

from the M.geslinianum zone of S. France appears to be i d e n t i c a l w i t h 

the B r i t i s h spécimens. Thèse forms d i f f e r from I . d e f i n a t a H e r r i g 

(1965) by having the d o r s a l r i b reduced to a l a r g e p o s t e r o - d o r s a l node 

with two l a r g e t u b e r c l e s i n f r o n t . I . r e p l i c a t a H e r r i g (1965) has a 

middle r i b and has much smaller marginal spines than I . donzei. 

Grîindel (1973) proposed-the subgenus I . (Herrigocythere) 

f o r s p e c i e s w i t h a l a r g e hinge ear, but t h i s s i n g l e character i s 

thought to be i n s u f f i c i e n t f o r the définition of a subgenus. 

Occurrence : Upper Cenomanian. 

Genus IMHOTEPIA Grundel. 1969 

Type s p e c i e s : C y t h e r e i s marssoni Bonnema, 1941 

Imhotepia euglyphea n.sp. 

( P l a t e 22, f i g s . 12,13; P l a t e 23, f i g s . 1,2) 

Dérivation of name: euglypheus - L a t i n . - d i s t i n c t l y marked 
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Diagnosis; A species of the genus Imhotepia w i t h 

numerous l o n g i t u d i n a l r i b l e t s between the main l o n g i t u d i n a l r i b s . 

Surface otherwise smooth. 

Holotype; A l e f t v a l v e , OS 9828. Sançle S i , Plenus Maris 

Bed 1, Upper Cenomanian, Southerham, Sussex. 

Paratypes; 8 v a l v e s and carapaces OS 9829 t o OS 9836 from the 

same h o r i z o n and l o c a l i t y . 

Other m a t e r i a l ; 149 v a l v e s and carapaces. • 

Measurements (mm) Length Height Width 

Holotype, l e f t v a l v e , OS 9828 0.516 0.280 0.092 

Paratype, r i g h t v a l v e , OS 9829 0.500 0.264 0.090 

Des o r i p t i o n : Valves s t r o n g l y c a l c i f i e d , sub-rectangular. 

Dorsal and v e n t r a l margins s t r a i g b t and converging towards the 

p o s t e r i o r . The p o s t e r i o r area i s s m a l l , t r i a n g u l a r , and l a t e r a l l y 

compressed w i t h an i n d i s t i n c t marginal r i b . The upper margin bears a 

small p e r f o r a t e spine w h i l s t the lower margin bears 5 small spines. 

Thé a n t e r i o r margin i s broadly rounded and strengthened by a broad, 

rounded r i b which i s d i r e c t e d o b l i q u e l y backwards at the top and 

ends on the d o r s a l margin at % length- The eye t u b e r c l e i s very 

small and l i e s on t h i s r i b . I n the l e f t v a l v e o n l y , there i s an elongat 

thickened area above the eye t u b e r c l e . The a n t e r i o r margins of both 

valves bear a t h i n f l a n g e . The d o r s a l r i b begins below and behind 

the eye t u b e r c l e and runs p a r a l l e l to the p o s t e r i o r part of the 

a n t e r i o r r i b . Behind % length i t fofms the d o r s a l margin. J u s t 

beneath and p a r a l l e l to t h i s r i b i s a short r i b . The muscle node i s 

lar g e and f l a t t e n e d and j o i n e d to the middle r i b which i s r a t h e r short 

and has a row of 3 p e r f o r a t e spines at i t s p o s t e r i o r end. Above t h i s 

' r i b and a l s o j o i n e d to the muscle nodé i s a n o t h e r short r i b and below 

the p o s t e r i o r h a l f bf the middle r i b i s a f u r t h e r short r i b w i t h a 

perf o r a t e spine j u s t below i t s p o s t e r i o r end. There i s a la r g e 



p e r f o r a t e spine beneath and behind the muscle node. Thè V e n t r a l r i b 

l i e s w e l l up on the latéral s u r f a c e , i t begins beneath the muscle npde 

and c o n s i s t s of two p a r a l l e l c l o s e l y spaced r i b s w i t h a f u r t h e r short 

r i b beneath the middle. The v e n t r a l surface p f each v a l v e bears two 

p a r a l l e l l o n g i t u d i n a l r i d g e s . I n d o r s a l view the v a l v e s bave almost 

p a r a l l e l s i d es w i t h the g r e a t e s t width l y i n g across the muscle node. 

The hinge i s holamphidont w i t h smooth a n t e r i o r and p o s t e r i o r 

t e e t h i n the r i g h t v a l v e . Each t e r m i n a l t o o t h appears to be weakly 

notched. The médian éléments are smooth. 

The marginal zone i s moderately broad, without v e s t i b u l e s . 

There are about 20 f a i r l y t h i c k , s t r a i g h t marginal pore canals a t 

the a n t e r i o r end and about 8 - 10 at the p o s t e r i o r . Normal pores 

. sre common and f a i r l y w i d e l y spaced. 

Détails of the muscle scars could not be seen. 

Remarks : This species bears s o m e a f f i n i t y w i t h the "C y t h e r e i s 

marssoni" group as des c r i b e d by Pckomy (1964). The l o n g i t u d i n a l 

r i b s , shape of the muscle node and p o s i t i o n o f the v e n t r a l r i b are 

very s i m i l a r i n both species but I . euglyphea bas an i n f l a t e d 

a n t e r i o r r i b and l a c k s the surface r e t i c u l a t i o n . Grundel (1969) 

erected the genus Imhotepia f o r species s i m i l a r to Phacorhabdotus 

but having a more complex ornament ( e x t r a short l o n g i t u d i n a l r i b s 

or r e t i c u l a t i o n ) , an a n t e r i o r r i b of v a r i a b l e s t r e n g t h , and a 

paramphidont to holamphidont hinge, I . euglyphea appears to f a l l 

w i t h i n t h i s genus. 

Occurrence : In most areas t h i s species only occurs i n samples 

from the upper p a r t of the Upper Cenomanian and Beds 1 - 3 of the 

Plenus M a r i s . S e v e r a l carapaces of s l i g h t l y l a r g e r s i z e bave 

however been found from the Lbwer Cenomanian of Culver C l i f f , I s l e 

of Wight. 
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Genus ISOCYTHEREIS T r i e b e l , 1940 

Type species: I s o c y t h e r e i s f i s s i c o s t i s 

I s o c y t h e r e i s c f . I . grossouvrensis Donze, 1972 

CPlate 23, f i g s . 3.-5; P l a t e 32, f i g . 3) 

f.1972 I s o c y t h e r e i s grossouvrensis Donze i n Donze and Thomel: 

383, p l . 3 , f i g s . i l - 1 6 . 

Diagnosis : A species of I s o c y t h e r e i s w i t h a strong a n t e r i o r 

r i b which bears a r i d g e on i t s d o r s o - l a t e r a l edge. L o n g i t u d i n a l r i b s 

t h i n and r a t h e r weak. Muscle node elongate. 

HypotjTpe; A carapace, OS 9837. Sançle BB8, 13.5m. below the base 

of the Plenus M a r l s , Upper Cenomanian, Blue B e l l H i l l , Kent. 

"Hyp&types; 8 v a l v e s OS 9840 to OS 9847 from the same h o r i z o n and 

l o c a l i t y . 2 v a l v e s OS 9838 and OS 9839 from sample BNl2, Upper 

Cenomanian, Buckland Newton, Dorset. 

Other M a t e r i a l : 975 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Hypotype, carapace OS 9837 0.539 0.286 0.242 

Rypotype, r i g h t v a l v e , OS 9838 0.527 0.275 0.120 

D e s c r i p t i o n : Valves r a t h e r s m a l l , elongate w i t h s t r a i g h t 

d o r s a l and v e n t r a l margins which converge towards the p o s t e r i o r end. 

P o s t e r i o r small and t r i a n g u l a r w i t h a marginai r i b which bears a 

p e r f o r a t e spine on i t s upper margin and 4-5 spines on i t s lower margin. 

A n t e r i o r margin bro a d l y rounded and strengthened by a strong r i b . 

This r i b bears a short r i d g e on i t s l a t e r a l edge running down from 
the eye t u b e r c l e . Below t h i s r i d g e i s a row of 4 i n d i s t i n c t nodes. 

There i s a t h i n , f r i l l - l i k e , f lange around the a n t e r i o r margin of both 

v a l v e s , but t h i s i s o f t e n brolcen. The eye t u b e r c l e i s small and the 

r i d g e on the a n t e r i o r r i b continues behind i t to end at the d o r s a l 

margin. The d o r s a l r i b begins beneath the eye t u b e r c l e and runs 

o b l i q u e l y upward to méet the d o r s a l margin and then continues along 
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the d o r s a l margin. There are two i n d i s t i n c t , p e r f o r a t e spines on 

the oblique p a r t of t h i s r i b and a l a r g e r p e r f o r a t e spine beneath the 

h o r i z o n t a l p a r t o f the r i b . The muàcle node forms an elongate r i d g e 

which i s lower and d i v i d e s i n t o 2 - 3 sm a l l e r r i d g e s a t the p o s t e r i o r end. 

The middle r i b j o i n s the muscle node, i t i s t h i n and r i d g e - l i k e and 

converges towards the d o r s a l r i b p o s t e r i o r l y . The p o s t e r i o r ends of 

the d o r s a l and m i d d l e . r i b s are j o i n e d by a v e r t i c a l r i d g e . There are 

pe r f o r a t e spines beneath and behind the muscle'node and beneath the 

middle r i b . The v e n t r a l r i b u s u a l l y j o i n s the a n t e r i o r r i b and runs 

along the latéral sur f a c e p a r a l l e l to the v e n t r a l margin. Towards 

the p o s t e r i o r there i s a short r i b iramediately above the v e n t r a l 

r i b . In v e n t r a l view the v e n t r a l surface of the v e n t r a l r i b i s 

r e t i c u l a t e . The g r e a t e s t width l i e s . a c r o s s the p o s t e r i o r end of 

the v e n t r a l r i b . 

The surface of the valves i s s t r o n g l y r e t i c u l a t e ' . Many of the 

fossae bave a s q u a r i s h o u t l i n e and the inner s i d e s of the mûri o f t e n 

bear spines o r s w e l l i n g s . 

The hinge of the r i g h t v a l v e c o n s i s t s of a small c r e n u l a t e 

a n t e r i o r t o o t h , rounded antero-median socket, smooth médian groove, 

and a squariiah c r e n u l a t e p o s t e r i o r t o o t h . 

The marginal zone i s moderately wide, without v e s t i b u l e s . 

Other i n t e r n a i détails cou l d not be seen. 

Remarks : Thèse spécimens are very s i m i l a r to I . grossouvrensis 

Donze from the Lower Turonian of S.E. France, but Donze's spécimens 

are c o n s i d e r a b l y l a r g e r . As Donze bas pointed out t h i s species i s 

s i m i l a r to species of the genus Dumontina Deroo. However 

I. grossouvrensis possésses an a n t e r i o r marginal f r i l l which suggests 

that i t belongs i n I s o c y t h e r e i s . U n f o r t u n a t e l y no muscle scars can 

be seen i n any of the spécimens. 

Occurrence : Middle and Upper Cenomanian above the l e v e l of 

the mid-Cenomanian non-sequence. 
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Genus LIMBURGINA Deroo. 1966 

Type species: C y p r i d i n a ornata Bdsquiet. 1847. 

Limburgina ? a l a t a n.sp. 

( P l a t e 24, f i g s . 1-3, 8, 11, 12; t e x t - f i g / 5:8) 

D e r i v a t i o n of name: A l a t u s - L a t i n = winged. 

Diagnosis : A species of Limburg i n a ? witb the v e n t r a l r i b 

s t r o n g l y drawn out p o s t e r i o r l y . . Dors a l r i b reduced to a 

p o s t e r i o r node. Muscle node l a r g e and p i t t e d . 

Holotjrpe: A l e f t v a l v e , OS 9848. Sanq>le BN9, 12m. below the 

base of the Plenus M a r l s , Upper Cenomanian, Buckland Newton, Dorst. 

Paratypes: 4 v a l v e s and carapaces, OS 9849 t o OS 9852 from the 

same h o r i z o n and l o c a l i t y . 

Other M a t e r i a l ; 167 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Holotype, l e f t v a l v e , OS 9848 0.600 0.335 0.200 

Paratype, t i g h t v a l v e , OS 9849 0.539 0.300 0.200 

D e s c r i p t i o n : Valves sub-rectangular i n l a t e r a l view w i t h s t r a i g h t 

d o r s a l and v e n t r a l margins which converge s l i g h t l y towards the p o s t e r i o r . 

The hinge ear i n the l e f t v a l v e b a r e l y r i s e s above the d o r s a l margin, 

the eye t u b e r c l e i s l a r g e and protubérant. The p o s t e r i o r area i s 

sm a l l w i t h a convex lower margin and short s t r a i g h t upper margin, 

t h e r e i s a marginai r i b which bears a p e r f o r a t e spine on i t s upper 

margin and 5 spines on i t s lower margin. The a n t e r i o r margin i s 

bro a d l y roun<fed and strengthened by a r i b which bears 3 low p e r f o r a t e 

spines on i t s l a t e r a l edge, and i n the r i g h t valve 8 low a n t e r i o r 

spines w h i l s t the l e f t v a l v e bears 9 - 1 0 t h i c k e r , longer a n t e r i o r 

s p i n e s . There i s an a n t e r i o r f l a n g e i n the r i g h t v a l v e . The d o r s a l 

r i b i s reduced to two p e r f o r a t e s p i n e s , aa a n t e r i o r one l y i n g 

v e r t i c a l l y above the muscle node, and a p o s t e r i o r c o n i c a l spine 

w i t h a r e t i c u l a t e base. This spine p r o j e c t s above the d o r s a l 
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margin i n l a t e r a l view. The muscle node i s l a r g e and rounded w i t h 

a r e t i c u l a t e s u r f a c e , there are two p e r f o r a t e spines i n f r o n t of i t 

and one behind and beneath i t . The middle r i b i s absent but there 

i s a p e r f o r a t e spine w e l l behind the muscle node and a f u r t h e r one j u s t 

beneath the p o s t e r i o r spine of the d o r s a l r i b . The v e n t r a l r i b begins 

at the a n t e r i o r margin and forms a r i d g e which extends l a t e r a l l y i n t o 

a spine l i k e p r o j e c t i o n a t thè p o s t e r i o r end. In v e n t r a l view the 

v e n t r a l surface i s s t r o n g l y r e t i c u l a t e . In d o r s a l view the g r e a t e s t 

width l i e s across the p o s t e r i o r end of the v e n t r a l r i b . The s u r f a c e of 

the v a l v e s i s s t r o n g l y r e t i c u l a t e w i t h the muri o f t e n having broad 

spines or s w e l l i n g s on t h e i r l a t e r a l margins. 

The hinge of thè r i g h t v a l v e c o n s i s t s of a weakly c r e n u l a t e 

a n t e r i o r tooth which i s as high as broad, a f a i r i y s hallow antero-
* • . - • 

median socket, smooth median groove, and a small t r i a n g u l a r v e r y 

weakly c r e n u l a t e p o s t e r i o r t o o t h . The l e f t v alve has a complementary 

arrangement. The marginal zone i s moderately broad without 

•vestibules. Other i n t e r n a i d e t a i l s could not be seen. 

Remarks: This species i s very s i m i l a r to L.? s a r l a t e n s i s C o l i n 

from the.Upper.Cenomanian o f the Dordogne which a l s o has an a l a t e 

v e n t r a l r i b and large r e t i c u l a t e muscle node. I t d i f f e r s p r i n c i p a l l y 

i n the r e t i c u l a t i o n , the fossae are much smaller i n Limburgina 

s a r l a t e n s i s and the muri are broad w i t h ingrowths i n t o the fo s s a e . 

L . s a r l a t e n s i s a l s o has a l a r g e r p o s t e r o - d o r s a l node and a l a r g e r muscle 

node. Both species d i f f e r from t r u e Limburgina species by the a n t e r i o r 

t o o t h i n the r i g h t . valve which i s much sh o r t e r and by the absence of 

d o r s a l and middle r i b s . U n f o r t u n a t e l y the d e t a i l s of the muscle scars 

are'unknown i n both s p e c i e s . 

Occurrence: Middle and Upper Cenomanian but o n l y above the 

mid-Cenomanian non-sequence. 
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. Genus MATRONELLA Damotte, 1974 

Type s p e c i e s : C y t h e r e i s matronae Damotte and G r o s d i d i e r , 1963. 

/Mfatronella matronae matronae 

Damotte and G r o s d i d i e r 

( P l a t e 25, f i g s . 1,2) 

1940 C y t h e r e i s r u d i s p i n a t a Chapman and Sherborn;.Triebel: 200, 

p l . 4 , f i g s . 47-50 

1956 C y t h e r e i s r u d i s p i n a t a Chapman and Sherborn; Deroo: 1516 

1963 C y t h e r e i s matronae Damotte and S r o s d i d i e r : 57, p l . 3 , f i g s . 7 a - f . 

1964c C y t h e r e i s " c o r r i g e n d a Raye: 62, p l . 7 , f i g s . 6,9. 

1966 C y t h e r e i s corrigenda Kaye;• G r i i n d e l : 33, p l . 6 , f i g s . 7 , 8 . 

1966 C y t h e r e i s matronae Damotte and G r o s d i d i e r ; Griindel: 36, p l . 6 , 

f i g - 1 1 . 

1971 C y t h e r e i s matronae Damotte and G r o s d i d i e r ; Keen and S i d d i q u i : 

66, p l . 2 , f i g s . 5,13. 

1971b C y t h e r e i s matronae Damotte and G r o s d i d i e r ; Damotte: 64, 

p l . 2 , f i g . 9 . 

1974 M a t r o n e l l a matronae Damotte and G r o s d i d i e r ; Damotte:;182 

p l . 2 3 , f i g s . 1-18; pl.24, figs.19-22 

1976 M a t r o n e l l a matronae Damotte and G r o s d i d i e r ; Damotte: 148, 

p l . l , f i g . 8 ; p l . 4 , figs.37-39. 

D i a g n o s i s : A species of M a t r o n e l l a w i t h the l o n g i t u d i n a l r i b s 

reduced to spines . Middle r i b reduced to a s i n g l e spine. 

M a t e r i a l ; 4 va l v e s 

Measurements (mm) Length Height Width 

Right v a l v e , OS 9853 0.637 0.341 0.132 

L e f t v a l v e , OS 9854 0.681 0.363 0.155 

D e s c r i p t i o n : Valves e l o n g a t e , sub-rectangular w i t h s t r a i g h t 
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dorsal_and. v e n t r a l margins which converge^towards the postèrior. 

The hinge ear i s reduced t o a s t o u t v e r t i c a l spine p l a c e d s a g i t t a l l y 

to the l a r g e eye t u b e r c l e i n the l e f t v a l v e . Behind the eye t u b e r c l e 

i n both v a l v e s i s a h i g h , o b l i q u e s p i n e - l i k e , r i d g e . There i s a 

short i n f l a t e d r i b running down beneath the eye t u b e r c l e which bears 

a p e r f o r a t e spine at i t s base. The postèrior i s t r i a n g u l a r w i t h a 

short s t r a i g h t upper margin and convex lower margin. The postèrior 

boundary r i b i s very weak, i t bears one l a t e r a l l y d i r e c t e d p e r f o r a t e 

spine on i t s upper and lower margins and 5 downward d i r e c t e d spines 

along i t s lower margin. The a n t e r i o r margin i s broadly rounded and 

strengthened by a marginal r i b . This r i b bears a row of 8 spines 

( p e r f o r a t e ? ) on i t s latéral s i d e and a row of 6 s t o u t spines on i t s 

a n t e r i o r margin. There i s a t h i n h i g h r i d g e running from the upper 

a n t e r i o r spine to the eye t u b e r c l e . A h i g h f l a t t e n e d spine r i s e s 

from the d o r s a l surface v e r t i c a l l y above the muscle node and j u s t 

beneath t h i s spine i s a p e r f o r a t e spine. The d o r s a l r i b begins 

j u s t behind t h i s p e r f o r a t e spine but t h i s r i b i s reduced to a row of 

3 h i g h s p i n e s , at the base of the postèrior spine i s a p e r f o r a t e 

spine. The d o r s a l r i b ends postèriorly i n a large downward 

d i r e c t e d process which bears a l a r g e spine on i t s upper end. The 

middle r i b i s reduced to a l a r g e c o n i c a l spine, i t l i e s w e l l behind 

the muscle node which i s l a r g e and bears 4 elongate s p i n e s . In f r o n t 

of the muscle node are two small p e r f o r a t e spines one above the other 

and behind and beneath the muscle node i s a l a r g e , p e r f o r a t e spine. 

The v e n t r a l r i b j o i n s the a n t e r i o r r i b and i s again d i v i d e d i n t o a 

row of 6 spines the postèrior one being somewhat l a r g e r . On the 

v e n t r a l surface beneath the postèrior spine are 2 long downward d i r e c t e d 

r i d g e s , a n t e r i o r to thèse i s a l o n g i t u d i n a l row of 3 short r i d g e s 

w i t h a f u r t h e r weak r i d g e s a g i t t a l to t h i s . In d o r s a l view the 

gre a t e s t width l i e s across the postèrior spine on the v e n t r a l r i b and 
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across the spines on the muscle node. 

Tlie hinge of the r i g h t v a l v e c o n s i s t s of a f a i r l y h i g h weakly 

c r e n u l a t e a n t e r i o r t o o t h , deep, rounded antero-median socket, smooth 

median groove and an elongate c r e n u l a t e p o s t e r i o r toothy lower at 

the a n t e r i o r end. 

The marginal zone i s r a t h e r narrow without v e s t i b u l e s . There 

are about 16 s t r a i g h t marginal pore canals at the a n t e r i o r end and 

about 10 at the p o s t e r i o r end. Normal pores are concentrated along the 

d o r s a l and v e n t r a l r i b s and along the l i n e of concrescence. 

Remarks: The Cenomanian forms from B r i t a i n are s m a l l e r than those 

from France but the d i s t r i b u t i o n of spines i s i d e n t i c a l i n both forms 

and they must be regarded as belonging to the same s p e c i e s . 

M.m. exuberens C o l i n , from the Upper Cenomanian of the Dordogne i s 

a l i t t l e l a r g e r and has fewer spines along the d o r s a l margin w h i l s t 

the r e s t of the spines are much longer than i n M. m matronae. 

Occurrence: This species has only been found i n two samples from 

the B r i t i s h Cenomanian. Both of these come from j u s t beneath the mid-

Cenomanian non-sequence. 

Genus OERTLIELLA Pokorny, 1964 

Type sp e c i e s : C y t h e r e i s r e t i c u l a t a Kafka, 1896. 

O e r t l i e l l a donzei n.sp. 

( P l a t e 24, f i g s . 4-7,9,10; t e x t - f i g . 5:8) 

D e r i v a t i o n of name: A f t e r Dr. P. Donze who f i r s t r ecognised t h i s 

s p e c i e s . . 

1972 O e r t l i e l l a sp.A. Donze: 371, p i . 2 , figs.21-24 

Diagnosis: A species of O e r t l i e l l a w i t h a large muscle node, 

middle r i b reduced to a s i n g l e s p i n e , surface s t r o n g l y r e t i c u l a t e . 

Holotype: A l e f t v a l v e , OS 9855, Sample BNl, 2.5m. above the base 

of the Cenomanian, Middle Cenomanian, Buckland Newton, Dorset. 
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Paratypes: 8 v a l v e s and carapaces OS 9857 to OS 9864 from the 

same h o r i z o n and l o c a l i t y . 

O t h e r . M a t e r i a l : 1151 v a l v e s and carapaces. 

Measurements (mm) - Length Height Width 

Holotype, l e f t v a l v e , OS 9855 0.593 0.324 0.155 

Paratype, r i g h t v a l v e , OS 9858 0.560 0.300 0.148 

D e s c r i p t i o n : Valves s u b - r e c t a n g u l a r , s t r o n g l y c a l c i f i e d . 

D o r s a l and v e n t r a l margins s t r a i g h t and converging s l i g h t l y towards 

the p o s t e r i o r . Hinge ear not developed, but there i s a l a r g e eye 

t u b e r c l e which marks the highest p o i n t o f the v a l v e s . P o s t e r i o r 

margin b l u n t l y t r i a n g u l a r w i t h a weakly concave upper margin and 

convex lower margin. There i s a p o s t e r i o r marginal r i b which bears 

a s m a l l p e r f o r a t e spine on the upper margin and 5 spines on the lower 

margin. The a n t e r i o r margin i s broadly rounded and strengthened by a 

marginal r i b which bears 5-6 v e r y low p e r f o r a t e spines along i t s 

l a t e r a l edge and about 15 small spines along i t s a n t e r i o r edge. The 

d o r s a l r i b begins below the d o r s a l margin, v e r t i c a l l y above the muscle 

node w i t h a p e r f o r a t e spine. There i s a f u r t h e r p e r f o r a t e spine 

behind t h i s , and both spines l i e on a low r i b which becomes stronger 

p o s t e r i o r l y . The r i b i s notched at the p o s t e r i o r end and terminates 

i n a downward-directed process. The middle r i b i s reduced to a s i n g l e 

spine though there i s a p e r f o r a t e spine behind and below t h i s . Theré 

i s a l s o a p e r f o r a t e spine between the middle r i b spine and the d o r s a l 

margin. The muscle node i s prominent and smooth. The v e n t r a l r i b 

begins j u s t behind the a n t e r i o r margin but does not j o i n the a n t e r i o r 

r i b , i t bears 7 low nodes. The v e n t r a l r i b l i e s j u s t above the 

v e n t r a l margin i n l a t e r a l view. In v e n t r a l view the o u t l i n e i s the 

shape of an arrow head with a.compressed p o s t e r i o r end. The v e n t r a l 

s u r f a c e i s r e t i c u l a t e . In d o r s a l view the p o s t e r i o r end of the 

d o r s a l r i b bears a row of fossae. The g r e a t e s t width l i e s across 

the muscle node. 
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The hinge c o n s i s t s of a weakly c r e n u l a t e a n t e r i o r t o o t h , deep 

antero-median socket, smooth median groove and a smooth p o s t e r i o r t o o t h . 

The s u r f a c e of the v a l v e s , apart from the muscle node i s 

s t r o n g l y r e t i c u l a t e w i t h broad rounded muri, o f t e n w i t h i r r e g u l a r 

margins. The fossae form a r i n g around the middle r i b spine. 

The hinge o f the r i g h t valve c o n s i s t s of a rounded, k n o b - l i k e 

a n t e r i o r t o o t h , a deep, antero-median socket, smooth postero­

median bar and a rounded knob-like p o s t e r i o r t o o t h . The l e f t v a l v e 

has a complementary arrangement. 

The inner l a m e l l a i s f a i r l y narrow, without v e s t i b u l e s . 

Marginal pore canals are s t r a i g h t and not very d i s t i n c t . At the 

a n t e r i o r end there are about 20 w h i l s t there are about 10 at the 

p o s t e r i o r end. 

The c e n t r a l muscle scars c o n s i s t of two lower elongate scars 

w i t h a more elongate scar above which i s c o n s t r i c t e d i n the middle. 

Above t h i s i s a scar which i s d i v i d e d i n t o two rounded s c a r s . The 

f r o n t a l scar i s 'V' shaped. 

Remarks: The general characters of the v a l v e s and the hinge p l a c e 

t h i s species i n O e r t l i e l l a . The adductor muscle scars are i d e n t i c a l 

w i t h those d e s c r i b e d f o r 0. i n g e r i c a by Damotte (1976), but i n Damotte's 

species the f r o n t a l scar i s d i v i d e d . 0. donzei i s s i m i l a r ' t o 

0. s o a r e s i C o l i n from the Cenomanian of Mamarrosa, P o r t u g a l , but 

that species i s wider i n d o r s a l view and has a d i f f e r e n t p a t t e r n of 

r e t i c u l a t i o n . I n 0. s o a r e s i the A and B rows of fossae are combined 

and i n the V row the fossae are very l a r g e . O e r t l i e l l a sp.A. Donze 

1972, from the Cenomanian of the Alpes M a r i t i m e s , France, appears to 

be i d e n t i c a l to 0. donzei and i s t h e r e f o r e i n c l u d e d i n the synonomy. 

Occurrence: This species i s common above the mid-Cenomanian 

non-sequence but i t can a l s o be found i n the Lower Cenomanian i n some 

areas. 



Genus PLANILEBERIS Deroo, 1966 

Type species: Cythere l e p i d a Bosquet, 1854. 

P l a n i l e b e r i s chathamensis n.sp. 

( P l a t e 23, f i g s . 9-11, 13) 

Dérivation of name: A f t e r the town of Chatham, Kent, which i s 10 

kilomètres from the Blue B e l l H i l l quarry. 

1849 Cythere ( C y t h e r e i s ) cornuta (Roemer); Jones: 21, p l . 5 , 

f i g s . 1 3 c , d (non p l . 5 , f i g s . 1 3 a , b , e ) . 

1890 Cythereis ornâtissima v a r . nuda Jones and Hinde: 23, p l . 2 , 

f i g s . 1 2 , 1 3 , (non p l . l , f i g . 7 6 ; p l . 2 , 

f i g s , 9,14; p l . 4 , f i g . l 4 ) . 

D iagnosis: A species of P l a n i l e b e r i s w i t h a r e l i c t f i r s t 

order r e t i c u l a t i o n on the latéral surface i n which the fossàe bear 

groups of round p i t s . Dorsal r i b weak w i t h a l a r g e p o s t e r i o r process. 

Holotype; A female r i g h t v a l v e , OS 9865. Sample PBH3 12m, 2m. 

below the Tottemhoe Stone, P i t s t o n e , H e r t s . 

Paratypes; 3 v a l v e s and carapaces, OS 9866 t o OS 9868 from the 

same h o r i z o n and l o c a l i t y . 

Other M a t e r i a l : 170 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Holotype, female r i g h t v a l v e OS 9865 0.681 0.363 0.132 

Paratype, female carapace. OS 9867 0.714 0.395 0.253 

Paratype, miale l e f t v a l v e . OS 9866 0.725 0.330 0.130 

D e s c r i p t i o n : Valves elongate, s u b - t r i a n g u l a r w i t h the s t r a i g h t 

d o r s a l and v e n t r a l margins converging towards the p o s t e r i o r . The 

hinge ear i s small and t r i a n g u l a r w i t h a pointed top. Behind t h i s a 

short oblique r i d g e stands Up from the d o r s a l margin,at the a n t e r i o r 

of which i s a f a i r l y l a r g e eye t u b e r c l e . This r i d g e i s a l s o présent 

i n the r i g h t v a l v e . The p o s t e r i o r i s t r i a n g u l a r , i t s margin i s s t r e n g t h -

ened by a r i b which bears an o b l i q u e l y d i r e c t e d p e r f o r a t e spine on i t s upper 
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and lower margins and 6 spines along the lower margin. The a n t e r i o r 

margin i s broadly.rounded and strengthened by a marginal r i b which 

bears 9 low spines ( p e r f o r a t e ? ) along i t s latéral edge and 11 a n t e r i o r l y 

d i r e c t e d spines along i t s a n t e r i o r edge. At the top of the a n t e r i o r 

margin between the two rows of spines i s a t h i n r i d g e . This runs 

from the eye t u b e r c l e to near the upper spine i n the a n t e r i o r row. 

A short v e r t i c a l r i b runs down from the eye t u b e r c l e . The d o r s a l r i b 

i s i n d i s t i n c t , beginning w i t h a p e r f o r a t e spine v e r t i c a l l y above the 

muscle node. Behind t h i s i s a l a r g e r p e r f o r a t e spine followed by a 

small spine. Thèse spines are l i n k e d by a weak r i d g e which ends at the 

p o s t e r i o r end i n a l a r g e r e c t a n g u l a r b l o c k which stands w e l l out from 

the v a l v e s u r f a c e and bears two weak v e r t i c a l r i d g e s . I n f r o n t of 

t h i s b l o c k i s another p e r f o r a t e spine. The middle r i b i s reduced to 

a s i n g l e s m a l l spine w i t h a p e r f o r a t e spine beneath and behind i t . 

The muscle node i s smooth, rounded and f a i r l y prominent. Behind and 

beneath i t i s a p e r f o r a t e spine. The v e n t r a l r i b begins beneath the 

muscle node, i t c o n s i s t s of three elongate spines j o i n e d on a weakly 

i n f l a t e d r i b . At the p o s t e r i o r i t ends i n a t r i a n g u l a r process which 

protrudes below the v e n t r a l margin. The v e n t r a l surface of each 

val v e bears 3 weak l o n g i t u d i n a l r i d g e s . 

Tbe s u r f a c e of the valves bears a very weàk f i r s t order 

r e t i c u l a t i o n , the muri of vrfiich are i n d i s t i n c t and may only become 

c l e a r a f t e r c o a t i n g . The s o l a of each f o s s a bear up to 12 round 

p i t s o f t e n arranged i n rows and themselves c o n t a i n i n g ùp to 6 

p a p i l l a e . 

In d o r s a l view the carapace i s l a t e r a l l y compressed with almost 

p a r a l l e l s i d e s . The greatest width l i e s across the p o s t e r i o r end of 

the v e n t r a l r i b . 

The hinge of the r i g h t v a l v e c o n s i s t s of a weakly c r e n u l a t e 

a n t e r i o r t o o t h , deep rounded antero-median socket, smooth groove 
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and a small t r i a n g u l a r very weakly c r e n u l a t e p o s t e r i o r t o o t h . The 

l e f t v a l v e has a complementary arrangement. 

The marginal zone i s moderâtely wide without vestibules". 

There are about 20-25 marginal pore cânals at the a n t e r i o r and about 

10 at the p o s t e r i o r . They are s t r a i g b t and r a t h e r t h i n . Normal 

pores are f a i r l y common, there i s a row around the l i n e o f 

concrescence. 

The c e n t r a l muscle scars c o n s i s t of a v e r t i c a l row of 4 scars 

w i t h the second one down being r a t h e r elongate, and a 'U' shaped 

antennal scar. 

Maies can be found; they are Ignger and l e s s h i g h than femalës. 

Remarks : Two spec-imèns of t h i s species were f i g u r e d by Jones 

(1849) who included them i n Cy t h e r e i s cornuta. L a t e r Jones and 

Hinde (1890) included thèse spécimens together w i t h other u n r e l a t e d 

forms i n C. orn a t i s s i m a v a r . nuda. Kaye (1964c) er e c t e d a léctotype 

f o r C ythereis nuda and i n c l u d e d the spécimens f i g u r e d as p l . 2 , 

f i g s . 12,13 of Jones and Hinde i n C y t h e r e i s luermannae T r i e b e l . On 

examinâtion of thèse spécimens they are found to d i f f e r from 

C. luermannae i n l a c k i n g the r i d g e - l i k e d o r s a l and v e n t r a l r i b s , and 

the wedge-like hinge ear i n the l e f t v a l v e . They a l s o bave a very 

différent surface ornament. 

P l a n i l e b e r i s chathamensis can be d i s t i n g u i s h e d from 

P. pr a e t e x t a a r t a Damotte 1971 from the Cenomanian of the Dordogne, 

France, by i t s smaller s i z e and l e s s i n f l a t e d r i b s . P. r e c t a n g u l a r i s 

C o l i n 1973 from the Cenomanian of Le Fournet, S.E. France bas a much 

more rectangular o u t l i n e and i t s l o n g i t u d i n a l ' r i b s do not bear spines 

Occurrence; Lower and Middle Cenomanian up to the l e v e l of the 

mid-Cenomanian non-sequence. 
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P l a n i l e b e r i s s a n d e r s i n.sp. 

( P l a t e 23, f i g s . 6-8, 12) 

D e r i v a t i o n of name: A f t e r Mr. M.K. Sanders, G o - d i r e c t o r of 

'Engineering Geology L t d ' who s u p p l i e d the samples from P i t s t o n e 

qüarry. 

Diagnosis : A s m a l l species of P l a n i l e b e r i s w i t h a densely 

p i t t e d surface, reduced d o r s a l r i b and weakly developed smooth muscle 

node. 

Holotjrpe; A l e f t v a l v e , OS 9869. Sample PBH3 12m. 2m. below the 

Totternhoe Stone, P i t s t o n e , H e r t s . 

Paratypes; 3 v a l v e s and carapaces OS 9870 t o OS 9872 from the 

same h o r i z o n and l o c a l i t y , 

Other M a t e r i a l ; 178 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Holotype, l e f t v a l v e , OS 9869 0.571 0.319 0.110 

Paratype, r i g h t v a l v e , OS 98;tp 0.568 0.286 0.110 

D e s c r i p t i o n : Carapace very s m a l l , l a t e r a l l y s t r o n g l y 

compressed with almost p a r a l l e l s i d e s . . Dorsal and v e n t r a l margins 

s t r a i g h t and converging towards the p o s t e r i o r end. The hinge ear 

cönsists of an a n t e r i o r p o r t i o n which i s t r a n g u l a r w i t h a sharp top. 

Behind t h i s i s a lower f i a t area ,on the p o s t e r i o r of which i s a 

Sharp o b l i q u e l y backward p o i n t i n g r i d g e . This r i d g e i s a l s o present 

i n the r i g h t valve and at i t s lower a n t e r i o r end i s the f a i r l y 

prominent eye t u b e r c l e . The p o s t e r i o r i s t r i a n g u l a r w i t h a marginal 

r i b . I t s upper margin i s concave and i t bears two p e r f o r a t e s p i n e s , 

the lower one being r a t h e r s m a l l . I t s lower margin bears a row of 

5 downward directèd spines and 2 l a t e r a l l y d i r e c t e d nodes. The 

a n t e r i o r margin i s broa d l y rounded and i s strengthened by a r i b . 

This t i b bears a sharp r i d g e along i t s l a t e r a l edge and t h i s r i d g e 

bears about 10 very s m a l l p e r f o r a t e spines. P o i n t i n g forward from 
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the a n t e r i o r edge of the a n t e r i o r r i b are two rows of 8 - 1 0 spines 

each. The d o r s a l r i b i s s t r o n g l y reduced and c o n s i s t s o f a l a r g e 

t r i a n g u l a r downward d i r e c t e d b l o c k at the p o s t e r i o r . I n f r o n t of 

t h i s block at the d o r s a l margin i s a l a r g e p e r f o r a t e s p i n e . The 

r i b ends here, but v e r t i c a l l y above the muscle node, near the d o r s a l 

margin i s a p e r f o r a t e spine w i t h a f u r t h e r l a r g e r p e r f o r a t e spine 

behind i t . The middle r i b i s reduced to one small spine ( p e r f o r a t e ? ) 

which l i e s w e l l behind the muscle node. The muscle node i s low and 

on l y c l e a r l y v i s i b l e because i t i s smooth. Behind and beneath i t 

i s a l a r g e p e r f o r a t e s p i n e . The v e n t r a l r i b i s a l s o weak, i t begins 

below the muscle node and runs backwards as a weak s w e l l i n g which 

bears 2 - 3 low spines. I t ends p o s t e r i o r l y i n a v e r t i c a l b l o c k -

l i k e process which extends j u s t below the v e n t r a l margin i n latéral 

view. On the v e n t r a l surface there i s j u s t one weak l o n g i t u d i n a l 

r i d g e on each v a l v e . 

The latéral surface of each v a l v e i s covered w i t h a séries of 

rounded p i t s which ap p a r e n t l y developed as a second order r e t i c u l a t i o n . 

The f i r s t order r e t i c u l a t i o n bas almost completely disappeared 

though t r a c e s of the mûri can be seen near the a n t e r i o r end. 

In d o r s a l view the carapace i s s t r o n g l y compressed l a t e r a l l y 

w i t h n e a r l y p a r a l l e l s i d e s . The gr e a t e s t width l i e s across the 

b l o c k - l i k e process at the p o s t e r i o r end of the v e n t r a l r i b . 

The hinge i n the r i g h t v a l v e c o n s i s t s of a very weakly 

c r e n u l a t e a n t e r i o r tooth which i s about as long as wide, a rounded 

antero-median socket, smooth médian groove and s q u a r i s h v e r y weakly 

c r e n u l a t e p o s t e r i o r t o o t h . 

The marginal zone i s moderately wide without v e s t i b u l e s . There 

are about 25 t h i n , s t r a i g h t marginal pore canals at the a n t e r i o r end 

and about 10 at the p o s t e r i o r end. 

There i s a v e r t i c a l row b f 4 muscle scars w i t h the second one 
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down being more elongate and the lower two being small and d o s e 

together so t h a t i n some specimens they appear as one s c a r . The 

a n t e r i o r scar i s 'V' shaped. 

Remarks: This species i s p l a c e d i n P l a n i l e b e r i s because 

of i t s l a t e r a l l y compressed o u t l i n e i n d o r s a l view, weak muscle node, 

absent middle r i b and p i t t e d s u r f a c e . This species can be 

d i s t i n g u i s h e d from most other s p e c i e s of P l a n i l e b e r i s by i t s small 

s i z e and the r e d u c t i o n of i t s d o r s a l r i b . P. s a n d e r s i can be 

d i s t i n g u i s h e d from P. chathamensis by i t s l e s s elpngaté shape, 

s m a l l e r , smooth muscle node and the l a c k of a weak r e t i c u l a t i o n . 

Occurrence: Lower and Middle Cenomaniàn. 

Genus PLATYCYTHEREIS T r i e b e l . 1940. 
Type sp e c i e s : C y t b e r e i s excavata Chapman and Sherbom, 1893 

P l a t y c y t h e r e i s c f . chapmani Kaye, 1964c. 
( P i a t e 25, f i g s . 3-6) 

1964c P l a t y c y t h e r e i s chapmani Kaye: 69, p i . 6 , figs.16,18,20. 

D i a g n o s i s : A species of the genus P l a t y c y t h e r e i s w i t h long 

d o r s a l and v e n t r a l r i b s and a weak a n t e r i o r r i b . 
M a t e r i a l : 57 valves and carapaces 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 9873 0.670 0.35= 0.132 

R i g h t v a l v e , OS 9874 0.648 0.350 132 

D e s c r i p t i o n : Valves sub-rectangular, l a t e r a l l y compressed, 

d o r s a l and v e n t r a l margins s t r a i g h t and weakly converging towards 

the p o s t e r i o r . P o s t e r i o r margin s t r a i g h t and v e r t i c a l w i t h up to 

4 s m a l l spines which are o f t e n broken. The a n t e r i o r margin i s g e n t l y 

rounded w i t h about 5 stout s p i n e s . There i s a s l i g h t l y thickened 

area on the l a t e r a l surface at the base of these spines which may 

represent the base of a broken a n t e r i o r r i b . There i s a f a i r l y s m a l l 

eye t u b e r c l e . The d o r s a l r i d g e - l i k e r i b begins beneath the eye 

t u b e r c l e and runs to the p o s t e r o - d o r s a l angle. The v e n t r a l r i b i s 
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a l s o t h i n and r i d g e - l i k e , i t runs the length of the v e n t r a l margin. 

The muscle node i s i n d i s t i n c t , i t forms a small protubérance i n 

d o r s a l view. The s u r f a c e of the val v e s i s s t r o n g l y r e t i c u l a t e w i t h 

large polygonal p i t s and broad muri. In v e n t r a l view the v e n t r a l 

surface i s f i a t and r e t i c u l a t e . The carapace i s s t r o n g l y compressed 

l a t e r a l l y w i t h almost p a r a l l e l s i d e s . The g r e a t e s t width l i e s 

across the muscle node. 

The hinge of the r i g h t v a l v e c o n s i s t s o f a sm a l l p e g - l i k e 

a n t e r i o r t o o t h , rounded anterp-median socket, smooth median groove 

and a small elongate, t r i a n g u l a r , weakly c r e n u l a t e p o s t e r i o r tooth. 

The l e f t v a l v e has a complementary arrangement. The marginal zone 

i s narrow, without v e s t i b u l e s , Other i n t e r n a i détails could not be 

seen. 

Remarks: A l i the specimens of t h i s species from the Cenomaniàn 

appear to bave t h e i r f r a g i l e , f r i l l - l i k e r i b s broken and henee i t i s 

d i f f i c u l t to a s s i g n them to a sp e c i e s . The shape of the v a l v e s and 

d i s t r i b u t i o n of the weak rid g e s ( r i b bases?) which remain suggest 

that the specimens belong to P, chapmani. 

Occurrence : This species i s only found i n the lowest few 

metres of the Cenomaniàn from Southern England, 

P l a t y c y t h e r e i s c f . P. g a u l t i n a Jones, 1849. 

( P i a t e 25, f i g s . 7-10) 

? 1849 Cythere ( C y t h e r e i s ) g a u l t i n a Jones: 17, p i . 2 , f i g s . 7 a - c . 

Diagnosis : A species very c l o s e to P. g a u l t i n a but of smaller 

s i z e w i t h d i s t i n c t v e n t r a l r i b l e t s . 

M a t e r i a l : 133 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 9877 0,483 0.264 0.100 

Right v a l v e , OS 9878 0.472 0.253 0.100 
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D e s c r i p t i o n : Carapace s m a l l , s t r o n g l y calciîEied, sub-rectangular 

with s t r a i g h t d o r s a l and v e n t r a l margins which convergé towards the 

p o s t e r i o r . The p o s t e r i o r margin i s s t r a i g h t and v e r t i c a l w i t h two 

long spines and 3 - 4 s m a l l spines but these are o f t e n broken. The 

a n t e r i o r margin i s complex, there i s a r i d g e - l i k e a n t e r i o r marginal 

r i b which\does not reach the v e n t r a l margin. A n t e r i o r t o t h i s at 

the top there are three s t o u t spines which are a i l j o i n e d on a f r i l l -

l i k e f lange. T h i s f l a n g e i s not présent lower down but there are 

3 more, s t o u t , r i d g e - l i k e spines. The lower one of these continues 

as a t h i n r i d g e which forms the v e n t r a l margin to j u s t p o s t e r i o r of 

mid-length. Another t h i n r i d g e begins above i t s p o s t e r i o r end and 

forms the v e n t r a l margin up to the p o s t e r i o r . D o r s a l and middle r i b s 

are absent, but there i s a s l i g h t l y i n f l a t e d area near the postero-

d o r s a l c a r d i n a l angle. The muscle node i s sm a l l and hooked backwards 

i n d o r s a l view. In v e n t r a l view there i s a t h i n l o n g i t u d i n a l r i d g e 

which i s obscured i n latéral view by the v e n t r a l r i d g e s . The 

surface of the v a l v e s i s s t r o n g l y r e t i c u l a t e w i t h deep, o f t e n 

rectangular-shaped fossae. 

The hinge of the r i g h t v a l v e c o n s i s t s of an i n d i s t i n c t 

(rounded?) a n t e r i o r t o o t h , very weak antero-mediàn socket artd a smooth 

postero-median bar. The p o s t e r i o r tooth i s c r e n u l a t e . The l e f t 

v a l v e bas a complementary arrangement. The inner l a m e l l a i s 

moderately wide, without v e s t i b u l e s . Other i n t e r n a i détails could 

not be seen. 

Remarks : The species P. g a u l t i n a i s w e l l known and bas been 

adequately d e s c r i b e d . The specimens from the Cenomanian are s i m i l a r 

to P. g a u l t i n a but are s m a l l e r , l e s s i n f l a t e d and bave v e n t r a l r i b s 

which are more d i s t i n c t than i n P. g a u l t i n a . The fossae i n the 

r e t i c u l a t i o n are a l s o s m a l l e r and more elongate. 

Occurrence : P . c f . P . g a u l t i n a i s présent only i n the lowest 

few metres of the Cenomanian i n Southern England. 
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Genus TRACHYLEBERIS Brady, 1898. 

Type Speeles: Cythere seabrocuneata Brady, 1880. 

T r a c h y l e b e r i s medwayensis n.sp. 

( P l a t e 25, f i g s . 11-14) 

D e r i v a t i o n o f name: A f t e r the Medway. v a l l e y on the north 

side of which i s the Blue B e l l H i l l quarry. 

Diagnosis : A Speeles ..of the genus T r a e h y l e b e r i s without a 

d i s t i n e t musele node. L a t e r a l surfaee smooth w i t h spines r e s t r i e t e d 

to the margins. _ _ _ 

Holotype; A l e f t v a l v e , OS 9881. Sample BB4, 25.5m. below 

the base b f the Plenus M a r l s , Blue B e l l H i l l , Kent. 

Paratypes: A t i g h t v a l v e , OS 9882 from the same h o r i z o n and îocality. 

./ Hypotypes ; a carapace, OS 9883 from sample S21, Mi d d l e Cenamanian, 

Southerham, Sussex. 

Other M a t e r i a l ; 12 v a l v e s . 

Measurements (mm) Length Height Width 

Holotype, l e f t v a l v e OS 9881 0.681 0.330 0.130 

Paratype, r i g h t v a l v e , OS 9882 0.670 0.319 0.130 

D e s c r i p t i o n : Valves t h i n l y c a l c i f i e d , e l o n g a t e , t r i a n g u l a r 

i n o u t l i n e . D o r s a l and v e n t r a l margins s t r a i g h t and s t r o n g l y 

converging i p o s t e r i o r l y . The p o s t e r i o r i s t r i a n g u l a r and 

acutély pointed w i t h a weak marginai r i b . T h i s r i b bears three 

spines on i t s lower margin and three p o s t e r i o r l y d i r e c t e d spines at the 

p o s t e r i o r e x t r e m i t y . In the l e f t v a l v e only there i s a la r g e spine 

over the p o s t e r i o r c a r d i n a l angle. The a n t e r i o r margin i s broadly 

rounded w i t h a weak marginai r i b which bears 6-7 i n d i s t i n c t nodes 

on i t s l a t e r a l edge, the upper one of these forms a long spine. 

There i s a row of 12 stout spines around the a n t e r i o r margin, and 

some of these bifúrcate at t h e i r d i s t a i ends. The eye tuberele i s 

small but d i s t i n c t . In the l e f t v a l v e ònly, two spines p r o j e c t from 
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the d o r s a l margin one i n f r o n t and one behind tbe eye t u b e r c l e , a t h i n 

h i g h r i d g e connects the a n t e r i o r spine w i t h the a n t e r i o r r i b . There 

are two stout spines at 2/5 l e n g t h near the d o r s a l margin and a f u r t h e r 

l a r g e spine near the d o r s a l margin at 3/5 length w i t h a pore cone 

beneath and behind i t . Along the v e n t r a l margin there are two groups 

of s p i n e s . I n the a n t e r i o r group there are 4 stout s p i n e s , an 

a n t e r i o r one and a v e r t i c a l row of 3 behind t h i s w i t h the lower two 

being j o i n e d at t h e i r bases. The p o s t e r i o r group c o n s i s t s of a 

broad base from which a r i s e two sto u t s p i n e s , one beneath and behind 

the other. These spines may bifúrcate d i s t a l l y but they are o f t e n 

broken. There i s a f u r t h e r small spine on the v e n t r a l s u r f a c e 

beneath t h i s group. The l a t e r a l surface of the v a l v e s i s completely 

smooth without a muscle node or middle r i b . 

The hinge of the r i g h t v a l v e c o n s i s t s of a r a t h e r s h o r t , broad 

c r e n u l a t e a n t e r i o r t o o t h , w i t h a lower a n t e r i o r p o r t i o n , small rounded 

antero-median socket, weakly c r e n u l a t e median groove and a small 

t r i a n g u l a r , weakly c r e n u l a t e p o s t e r i o r t o o t h . 

The i n n e r l a m e l l a i s very broad, p a r t i c u l a r l y a n t e r o - v e n t r a l l y , 

and i s without v e s t i b u l e s . 

Other i n t e r n a l detäils cou l d not be seen. 

Remarks: This species has fewer spines than most other 

Speeles of T r a c h y l e b e r i s , but the long, sometimes b i f i d , spines 

around the margins, the o v e r a l l shape and the hinge suggast that i t 

belongs i n t h i s genus. The absence of spines over most of the 

l a t e r a l surface and the absence of a muscle node make t h i s species 

q u i t e d i s t i n c t from other species of the genus. T. medwayensis i s most 

c l o s e l y comparable to T. pennyi Neale 1975, from the Santonian of 

Gingi n , W . A u s t r a l i a , but that s p e c i e s has, a muscle node w i t h a l a r g e 

s p i n e on i t and more spines on the l a t e r a l s u r f a ce. 

Occurrence: This species i s very r a r e i n the B r i t i s h 
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Cenomanian. A l l the spécimens t h a t have been found have corne from 

the Middle Cenomanian above the mid-Cenomanian non-sequence. 

Family CYTHERURIDAE G.W. Müller, 1894. 

Subfamily CYTHERURINAE G.W. Müller, 1894 

Genus CYTHERURA Sars, 1866. 

Type s p e c i e s : Cythere gibba O.F. Müller. 

Cytherura s t r i a t o i d e s Bonneraa, 1941. 

(P l a t e 34, f i g s . 5, 6) 

1941 Cytherura s t r i a t o i d e s Boiinema: 10, p l . 5 , f i g s . 24-28. 

1966 Cytherura s t r i a t o i d e s Bonnema; H e r r i g : 864, pl.28, f i g s . 1 8 - 2 1 . 

D i a g n o s i s : An elongate species of Cytherura w i t h s t r a i g h t d o r s a l 

and v e n t r a l margins which converge towards the p o s t e r i o r . L a t e r a l 

s u r f a c e bears about nine l o n g i t u d i n a l r i b s . 

M a t e r i a l : 44 valves 

Measurements (mm) , Length Height Width 

L e f t v a l v e , OS 9883 0.363 0.165 0.066 

R i g h t v a l v e , OS 9884 0.341 0.155 0.066 

D e s c r i p t i o n : Valves elongate, t h i n l y c a l c i f i e d . The d o r s a l 

margin i s long and s t r a i g h t and converges p o s t e r i o r l y w i t h the 

v e n t r a l margin which i s s t r a i g h t to weakly convex. The p o s t e r i o r 

margin i s weakly rounded to almost triangulär. The a n t e r i o r margin 

i s o b l i q u e l y rounded. There are about 9 low l o n g i t u d i n a l r i b s 

which are e q u a l l y spaced across the v a l v e s u r f a c e , thèse converge 

somewhat at the p o s t e r i o r and a n t e r i o r ends of the carapace. The 

va l v e s are moderately w e l l i n f l a t e d and i n d o r s a l view the o u t l i n e 

i s g e n t l y convex w i t h the g r e a t e s t w i d t h j u s t i n f r o n t of mid-length. 

I n t e r n a l l y the marginal zone i s broad w i t h a large c r e s c e n t i c 

v e s t i b u l e at the a n t e r i o r and a narrow p o s t e r i o r v e s t i b u l e . The 

hinge c o n s i s t s of small elongate t e r m i n a l t e e t h i n the l e f t v a l v e , 
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iseparated by a s t r a i g h t , smooth groove. Tbe r i g h t v a l v e i s 

complementary. Other i n t e r n a l d e t a i l s could not be seen. 

• Remarks: This species appears t o be q u i t e w e l l d e f i n e d and 

i t s shape and. ornamentation make i t u n l i k e l y to be confused w i t h 

other species of Cytherura. 

Occurrence: This species can be found throughout the Cenomanian 

but i t i s never common. 

Genus EÜCYTHERURA G.W. Müller, 1894 
Subgenus EUCYTHERURA G.W. Müller, 1894 

Type s p e c i e s : Cythere complexa Brady, 1867. 
Eucytherura (Eucytherura?) chathamensis n. sp. , 
-•• ( P l a t e 27, f i g s . 5; P l a t e 34, f i g s . 1,2) 

D e r i v a t i o n of name: A f t e r the town of Chatham, Kent, which 

i s 10km. f r o m t h e Blue B e l l H i l l quarry. 

Diagnosis : A species of Eucytherura w i t h long s t r a i g h t d o r s a l 

and v e n t r a l margina, an i n f l a t e d carapace w i t h d i s t i n c t s w e l l i n g s and 

a r e t i c u l a t e s u r f a c e . 

Holotype: A r i g h t v a l v e , OS 9885. Sample BB8. 13.5m. below 

the base o f the Plenus M a r l s , Upper Cenomanian, Blue B e l l H i l l , Kent. 

Paratypes: A l e f t v a l v e , OS 9886 and a carapace OS 9887 from 

the same h o r i z o n and l o c a l i t y . 

Other m a t e r i a l ; 61 v a l v a s 

Measurements (mm) Length Height Width 

Holotype, r i g h t v a l v e , OS 9885 0.395 0.187 0.105 

Paratype, l e f t v a l v e , OS 9886 0.384 0.200 0.110 

D e s c r i p t i o n : Valves e l o n g a t e , sub-rectangular. V e n t r a l margin 

s t r a i g h t , s u b - p a r a l l e l to the long, s t r a i g h t d o r s a l margin, the two 

converging s l i g h t l y p o s t e r i o r l y . A n t e r i o r margin broadly rounded. 

( 

21 3 



p o s t e r i o r margin rounded but s t r a i g b t p o s t e r o - d o r s a l l y . C a r d i n a l 

angles are q u i t e w e l l developed. The v a l v e s are i n f l a t e d and bear 

a s e r i e s of rounded s w e l l i n g s . There i s a pronounced elongate 

v e n t r a l s w e l l i n g running from j u s t i n f r o n t of mid-length to % 

len g t h , t h i s s w e l l i n g r i s e s gentíy but ends r a t h e r a b r u p t l y at the 

p o s t e r i o r . At 1/3 l e n g t h there i s a rounded s w e l l i n g over the 

musale scar area. A s e r i e s of lower s w e l l i n g s occur along the 

d o r s a l margin, the most prominent of whicb i s the a n t e r o - d o r s a l , 

but low s w e l l i n g s a l s o occur at k and % l e n g t h . Around the a n t e r i o r 

end runs a narrow f l a t t e n e d area and there i s a wider f l a t t e n e d airea 

at the p o s t e r i o r . The surface i s covered by a s e r i e s o f low r i d g e s 

forming a r e t i c u l a t e meshwork. This mesh crpsses the s w e l l i n g s but 

i s l e s s prominent behind the muscle node and i s absent on the 

f l a t t e n e d p o s t e r i o r end. In d o r s a l view the v e n t r a l s w e l l i n g 

and muscle node form the o u t l i n e w i t h tapered a n t e r i o r and p o s t e r i o r 

ends. The v a l v e s are almost equal i n s i z e w i t h the l e f t valve 

overlapping the r i g h t at the a n t e r i o r and p o s t e r i o r ends of the hinge. 

The g r e a t e s t h e i g ht l i e s a n t e r i o r l y , the gr e a t e s t width l i e s 

across the v e n t r a l s w e l l i n g . 

I n t e r i o r l y the marginai zone i s moderately wide w i t h a v e s t i b u l e 

s i t u a t e d p o s t e r o - v e n t r a l l y adjacent t o the depression caused by the 

p o s t e r p - v e n t r a l s w e l l i n g . There are no other v e s t i b u l e s . The hinge 

c o n s i s t s of tèrminal sq u a r i s h t e e t h i n the r i g h t v a l v e separated by 

a s t r a i g h t smooth groove,* The l e f t v a l v e has t e r m i n a l sockets, 

open beneath, separated by a long smooth bar. Other i n t e r n a i d e t a i l s 

could not be seen. 

Remarks: E. (E?) chathamensis i s s i m i l a r to E. nuda Kaye, 1964a 

but i t can be d i s t i n g u i s h e d by i t s l o n g , s t r a i g h t v e n t r a l margin, 

the presence of a muscle node and weak s w e l l i n g s along the d o r s a l 

margin. The p a t t e r n of r e t i c u l a t i o n i s a l s o strenger i n E. nuda. 
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W h i l s t E. nuda was de s c r i b e d from the Barremian of Speeton, Kaye 

a l s o described some specimens as.E. a f f . nuda from the A l b i a n of 

Kent. E. (E?) chathamensis i s c l o s e l y r e l a t e d t o these forms and i s almost 

c e r t a i n l y descended from them. E. (E?) chathamensis can be d i s t i n g u i s h e d 

from E. a f f . nuda by i t s more pronounced muscle node and a n t e r o - d o r s a l 

node and also by i t s s m a l l e r v e n t r o - l a t e r a l s w e l l i n g . A f u r t h e r 

development along t h i s l i n e a g e appears to be i n the specimens f i g u r e d 

by Bonnema (1941; p i . 5 , f i g s . 56,57). Bonnema grouped h i s specimens 

i n t o E. t u b e r c u l a t a Bonnema 1941, but i f h i s f i r s t f i g u r e s of t h i s 

species are taken as t y p i c a l ( p i . 5 , f i g s . 52-55) t h e n the specimens 

of p i . 5 , f i g s . 56 and 57 are seen to be q u i t e d i f f e r e n t . These 

f i g u r e s d i f f e r from E. (E?) chathamensis by having much more pronounced 

d o r s a l nodes and muscle node. 

The subgenus Eucytherura ( V e s t i c y t h e r u r a ) i s d e f i n e d by 

Gründel (1964) as d i f f e r i n g from E. (Eucytherura) by the development 

of broad v e s t i b u l e s at the a n t e r i o r and p o s t e r i o r ends of the v a l v e s . 

E. (E?) chathamensis appears to be somewhat t r a n s i t i o n a l i n having 

a p o s t e r o - v e n t r a l v e s t i b u l e o nly and i t i s t h e r e f o r e r e f e r r e d to the 

type sub-genus. 

Occurrence: Cenomanian but never common. 

Eucytherura (Eucytherura) g r i i n d e l i n. sp. 
( P i a t e 26, f i g s . 5-7; P i a t e 33,. f i g s . 3,4) 

D e r i v a t i o n of name: A f t e r J . Gründel who f i r s t r ecognised 

t h i s species. 

1966 Eucytherura ( V e s t i c y t h e r u r a ) ? tumida? Bonnema; Gründel: 43, 

p i . 7 , f i g s . 37,38. 

Diagnosis: A s t r o n g l y r e t i c u l a t e species of Eucytherura w i t h two 

nodes i n the r e g i o n of the muscle scars and a s e r i e s of v e n t r a l r i b l e t s . 
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Holotype; A l e f t v a l v e , OS 9888. Sample PBH3 12, 2m. below the 

Totternhoe Stone, Middle Cenomanian, P i t s t o n e , H e r t s . 

Paratypes; 9 v a l v e s , OS 9889 to OS 9897 from the same h o r i z o n 

and l o c a l i t y . 

Other m a t e r i a l ; 473 v a l v e s . 

Measurements (mm) Length Height Width 

Holotype, l e f t v a l v e , OS 9888 0.300 0.176 0.115 

Paratype, r i g h t v a l v e , OS 9892 0.290 0.176 0.110 

D e s c r i p t i o n : Valves s m a l l , sub-quadrate, i n f l a t e d and s t r o n g l y 

r e t i c u l a t e . D o r s a l margin s t r a i g h t , v e n t r a l margin s u b - p a r a l l e l , 

being weakly convex. The a n t e r i o r margin i s g e n t l y rounded and 

i n w e l l preserved specimens there are 5 short marginal p r o j e c t i o n s 

whicb pr o j e c t back as short r a i s e d r i b s . The lowest of thèse r i b s 

i s j o i n e d to a r i b running along the v e n t r a l margin. The p o s t e r i o r 

i s t r i a n g u l a r w i t h the p o s t e r i o r extremity at 2/3 h e i g h t . The eye 

t u b e r c l e i s prominent and bas a short v e r t i c a l r i b beneath i t . The 

muscle node c o n s i s t s of a small rounded a n t e r i o r node w i t h a 

crescent-shaped node behind t h i s . The v e n t r a l s u r f a c e bears two 

l o n g i t u d i n a l r i d g e s at the a n t e r i o r , the outermost of these i s longer 

and j o i n s the lowest a n t e r i o r marginal p r o j e c t i o n . ' Thèse two r i d g e s 

end at about h l e n g t h and behind them i s an o b l i q u e r i d g e which runs 

up onto the latéral s u r f a c e . There are a l s o r a i s e d areas at the 

p o s t e r i o r ends of the d o r s o - l a t e r a l and v e n t r o - l a t e r a l margins-

In d o r s a l view the s i d e s of the valves are almost s t r a i g h t and 

converge s l i g h t l y towards the a n t e r i o r end. At the a n t e r i o r and 

p o s t e r i o r ends the v a l v e margins are s t r o n g l y convergent. 

The.surface of the v a l v e s i s s t r o n g l y r e t i c u l a t e . The 

r e t i c u l a t i o n takes the form of a " t r e f o i l c e l a t i o n " w i t h the 

fossae being c o n s t r i c t e d by ingrowths from the mûri. Seve r a l 

p e r f o r a t e spines are a l s o présent. 
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The hinge of the r i g h t v a l v e c o n s i s t s of very s m a l l , smooth 

t e r m i n a l t e e t h separateci by a long s t r a i g h t groove. I n the l e f t 

v a l v e the terminal sockets are small and open beneath, the median 

bar i s very f i n e l y c r e n u l a t e . 

The marginai zone i s moderately broad and v e s t i b u l e s bave 

not bèen seen. Marginai pore canals añd muscle'scars c o u l d not be 

Seen. 

Remarks; This species was f i r s t recognised by Grundel 

(1966) but was r e f e r r e d by bim to E. tumida Bonnema 1941. 

E. ttmiida as i n t e r p r e t t e d by H e r r i g 1966 i s l a r g e r , lácks the 

miiscle nodes, has a s m a l l e r eye t u b e r c l e and weaker v e n t r a l r i b s . 

The fossee of the r e t i c u l a t i o n are a l s o l a r g e r and l e s s c e l a t e . 

Grundel placed the species i n the sub-genus E. ( V e s t i c y t h e r u r a ) , 

w h i l s t r e c o r d i n g that he could not see any v e s t i b u l e s . This species 

i s t h e r e f o r e placed i n thè sub-genus E. (Eucytherura). 

E. (E.) gründeli i s r a t h e r s i m i l a r to E. (E.) antipodum 

Neale 1975 but t h i s s p e c i e s has a postero - d o r s a l r i b and i s r a t h e r 

d i f f e r e n t i n do r s a l view. 

Occurrenee: This species i s present throughout the Cenomanian 

of Southern England. 

Eucytherura (Eucytherura) k a y e i n. sp. 

( P i a t e 27, f i g . 6,7; P i a t e 34, f i g s . 3, 4) 

D e r i v a t i o n of name: In honour of Dr. P. Kaye who f i r s t 

recognised t h i s s p e c i e s . 

Diagnosis : A spe c i e s of the genus Eucytherura w i t h f o u r 

bulbous nodes along the d o r s a l margin, two bulbous nodes s i t u a t e d 

p o s t e r o - v e n t r a l l y and a bulbous muscle node. Surface covered 

w i t h t i n y p u s t u l e s . 

Holotype; A l e f t v a l v e , OS 9898. Sample GB 44, 4.5m. above 

the base o f the Cenomanian, Lower Cenomanian, Glyndeboume, Sussex. 
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Paratypes; Two v a l v e s , OS 9901 and OS 9902 from the same h o r i z o n 

and l o c a l i t y . 

Other m a t e r i a l ; 23 v a l v e s . 

Meaisüréments (mm) Length Height Width 

Holotype, l e f t v a l v e , OS 9898 0.319 0.165 0.088 

Paratype, r i g h t v a l v e , OS 9901 0.320 0.155 0.088 

D e s c r i p t i o n : Valves elongate, sub-rectangular w i t h s t r a i g b t 

d o r s a l and v e n t r a l margins which converge towards the p o s t e r i o r end 

The a n t e r i o r margin i s broa d l y rounded and the p o s t e r i o r margin i s 

narrowly rounded w i t h a weakly concave upper margin, The gr e a t e s t 

height l i e s at the a n t e r i o r end of the d o r s a l margin. The val v e s are 

q u i t e s t r o n g l y i n f l a t e d w i t h the g r e a t e s t width l y i n g across the 

p o s t e r o - v e n t r a l región where there are twò bulbous nodes, one i n f r o n t 

of the other. Just i n f r o n t , and s l i g h t l y above,the a n t e r i o r of these 

nodes i s the bulbous muscle node. Along the d o r s a l margin i s a 

row of four bulbous nodes w i t h the p o s t e r i o r one being l e s s i n f l a t e d 

and much broader. The a n t e r i o r node l i e s beneath the a n t e r i o r c a r d i n a l 

angle and beneath t h i s i s a f u r t h e r low node. I n d o r s a l view the 

v a l v e s are st r o n g l y i n f l a t e d w i t h l a t e r a l l y compressed a n t e r i o r and 

p o s t e r i o r ends. The compressed p o s t e r i o r continúes v e n t r a l l y as a t h i n 

r i d g e along the p o s t e r o - v e n t r a l part of the valve j u n c t i o n . The 

su r f a c e of the valves i s covered w i t h a dense s e r i e s of p u s t u l e s . 

These pustules are absent on the p o s t e r i o r and v e n t r a l áreas where 

they are replaced by a weak r e t i c u l a t i o n . 

I n t e r n a l l y the s w e l l i n g s on the l a t e r a l s u r f a c e are represented 

by deep depressions. The marginai zone i s r e l a t i v e l y broad, without 

• v e s t i b u l e s . The hinge c o n s i s t s of s m a l l , square t e r m i n a l t e e t h i n 

the r i g h t v a l v e separated by a smooth, s t r a i g h t groove. In the l e f t 

v a l v e there are small t e r m i n a l sockets, open beneath and connected 

by a smooth bar. Other i n t e r n a i d e t a i l s could not be seen. 
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Remarks: This species was f i r s t noted by Kaye (1965c) i n 

b i s remarks about E. a f f nuda. He. d e s c r i b e d i t as having two rows of 

low s u r f a c e nodes, one row d o r s a l l y and a more prominent one 

v e n t r a l l y . E. (E.) kayei can be d i s t i n g u i s h e d from other r e l a t e d 

s p e c i e s such as E. nuda Kaye, E. a f f . nuda Kaye and E. (E?) chathamensis 

n.sp. by i t s two p o s t e r o - v e n t r a l nodes and bulbous d o r s a l nodes. I t 

a l s o has much of the r e t i c u l a t i o n of the other species r e p l a c e d by 

a dense s e r i e s of pustules. 

Occurrence: Cenomanian, but u s u a l l y r a r e . 

Eucytherura (Eucytherura) l o n g i s c u l p t a n. sp. 
( P l a t e 26, f i g . 1 3 ; P l a t e 35, f i g s . 3,4) 

D e r i v a t i o n of name: Long - s c u l p t a - L a t i n - r e f e r r i n g to the 

l o n g i t u d i n a l r i d g e s on the l a t e r a l s u r f a c e . 

Diagnosis : A species of Eucytherura w i t h a f l a t t e n e d a n t e r i o r 

margin and a r e t i c u l a t e surface which i s dominated by l o n g i t u d i n a l 

r i d g e s . 

Holotype: A r i g h t v a l v e , OS 9903. Sample BB12, 5.5m. below the 

base of the Plenus Maris, Upper Cenomanian, Blue B e l l H i l l , Kent. 

Paratypes; 4 valves and a carapace, OS 9904 to OS 9908 from the 

same h o r i z o n and l o c a l i t y . 

Other m a t e r i a l ; 93 v a l v e s . 

Measurements (mm) Length Height Width 

Holotype, r i g h t v a l v e , OS 9903 0.253 0.155 0.080 

Paratype, l e f t v a l v e , OS 9904 0.264 0.150 0.088 

D e s c r i p t i o n : Valves s m a l l and süb-quadrate. Do r s a l margin 

long and s t r a i g h t . V e n t r a l margin s t r a i g h t and p a r a l l e l t o the 

d o r s a l margin but often obscured by a s l i g h t t u m i d i t y of the v a l v e . 

The a n t e r i o r margin i s broadly rounded and the p o s t e r i o r margin i s 

o b l i q u e l y rounded with the p o s t e r i o r extremity at 2/3 h e i g h t . The 

a n t e r i o r and p o s t e r i o r margins are marked by broad f l a t t e n e d rims. 
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d i s t a l l y thèse are smooth but the r e t i c u l a t i o n of the l a t e r a l s u r f a c e 

crosses onto them p r o x i m a l l y . A s m a l l eye t u b e r c l e i s présent. 

The l a t e r a l surface bears a s e r i e s b f l o n g i t u d i n a l r i b l e t s , between 

which are numerous c r o s s - r i b s , forming a r e t i c u l a t e p a t t e r n . There 

i s a weak median sulcus which extends from the d o r s a l margin to 

. about h h e i g h t . In d o r s a l view the jgreatest width l i e s across the 

p o s t e r o - v e n t r a l région where there i s a s l i g h t s w e l l i n g . 

The hinge of the r i g h t v a l v e c o n s i s t s of a very small s q u a r i s h 

a n t e r i o r t o o t h , a shallow (smooth?) median groove and an elongate 

p o s t e r i o r t o o t h . 

The marginal zone i s moderately wide, without v e s t i b u l e s . 

Other i n t e r n a i détails could not be seen. 

Remarks : This species can be d i s t i n g u i s h e d from most other s p e c i e s 

of Eucytherura by i t s ornament of l o n g i t u d i n a l r i b s w i t h short c r o s s 

r i b s . I t d i f f e r s from E. c f . t u b e r c u l a t a Bonnema 1941, from the Upper 

Cretaceous of Holland and E.gründeIi n.sp. i n l a c k i n g a muscle node 

and having f l a t t e n e d a n t e r i o r and p o s t e r i o r rims. 

Occurrence : This species i s found i n Middle and Upper 

Cenomanian samples from Southern England. 

Eucytherura (Eucytherura) c f . - E . ( E . ) t u b e r c u l a t a Bonnema, 1941 

( P l a t e 26, f i g s . 1-4; P l a t e 33, f i g s . 1,2) 

? 1941 Eucytherura t u b e r c u l a t a Bonnema: 21, p l . 5 , figs.52-55 

(non f i g s . 56,57) 

non 1966 Eucytherura t u b e r c u l a t a Bonnema; H e r r i g : 878, p l . 2 9 , f i g s . l 3 a - d . 

Diagnosis : A species of Eucytherura w i t h a large complex muscle 

node and a r i d g e along the a n t e r i o r h a l f of the v e n t r a l margin. Eye 

t u b e r c l e set on a r a i s e d area of the r e t i c u l a t i o n . 

M a t e r i a l : 384 valves and carapaces 
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Measurements (mm) Length Height Width 

Left v a l v e , OS 9909 0.280 0.155 0.088 

Right v a l v e , OS 9910 0.286 . 0.165 0.088 

D e s c r i p t i o n : Valves s m a l l , sub-quadrate, s t r o n g l y r e t i c u l a t e . 

Dorsal margin s t r a i g h t , p a r a l l e l to the v e n t r a l margin which i s weakly 

convex. A n t e r i o r margin g e n t l y rounded to almost s t r a i g h t i n the 

upper p a r t , w i t h 5 small spines along the lower % of the margin. 

P o s t e r i o r area f a i r l y s m a l l w i t h the p o s t e r i o r e x t r e m i t y at I h e i g h t . 

The eye t u b e r c l e i s f a i r l y l a r g e and i s set i n a r a i s e d area of the 

r e t i c u l a t i o n such that i t i s e n c i r c l e d by a murus. I n the r i g h t v a l v e 

there i s a sh o r t r i b on the d o r s a l édge behind the èye t u b e r c l e . 

A d o r s a l r i b begins at a pe r f o r a t e spine at % length and i s formed 

by a row of r a i s e d muri. A r a i s e d ridge-likë r i b begins at h height 

near the a n t e r i o r margin and curves round a n t e r o - v e n t r a l l y to run 

along the v e n t r a l margin to j u s t behind h l e n g t h where i t 

terminâtes. At the p o s t e r o - v e n t r a l angle there i s a l a r g e r a i s e d area 

which does not form a tru e r i b . The muscle node i s l a r g e and complex 

and i s best s t u d i e d by référence to P l . 33, f i g . l . I n d o r s a l view 

the carapace i s e q u a l l y as wide across the muscle node and postero^ 

v e n t r a l process, there i s a d i s t i n c t notch between the two. The 

whole of the sur f a c e of the valves i s s t r o n g l y r e t i c u l a t e . The 

muri are r a t h e r strong and bear small c o n i c a l spines which p r o j e c t 

i n t o the fossae. P e r f o r a t e spines are numerous. 

The hinge o f the r i g h t v a l v e c o n s i s t s of a s m a l l , squarish 

a n t e r i o r t o o t h , weakly c r e n u l a t e median groove and a low, s l i g h t l y 

elongate p o s t e r i o r tooth. The l e f t v a l v e bas a complementary 

arrangement. 

The marginal zone i s moderately wide; without v e s t i b u l e s . 

Other i n t e r n a i détails could not be seen. 

Remarks : These forms are very s i m i l a r to Eucytherura 

t u b e r c u l a t a as f i g u r e d by Bonnema (1941, p l . 5 , f i g s . 52-55) from 



the Upper Cretaceous o f Holland. However Bonnema's f i g u r e s are r a t h e r 

poor and the Cenomanian spécimens.are qu'ite différent to E. t u b e r c u l a t a 

as f i g u r e d by H e r r i g (1966), from the Campanian of Rügen. 

. Occurrence; This species canbè found throughout the 

Cenomanian o f Southern England. 

Subgenus VESTICYTHERURA Grandel, 1964. 

Type s p e c i e s : Eucytherura neocomiana Kaye, 1964a 

Eucytherura ( V e s t i c y t h e r u r a ) m u l t i t u b e r c u l a t a 

Gründe1, 1964 

(P l a t e 26, f i g s . 14-17) 

1964a Eucytherura ansata Weingeist; Kaye: 97, p l . 4 , f i g s . 1 - 4 

1964 Eucytherura ( V e s t i c y t h e r u r a ) m u l t i t u b e r c u l a t a Gründe1: 748, 

p l . 2 , f i g s . 12,13. 

1966 Eucytherura ( V e s t i c y t h e r u r a ) m u l t i t u b e r c u l a t a Gründel; 

Gründel: 42, p l . 7 , f i g s . 28,29. 

D i a g n o s i s : A species of the subgenus Eucytherura ( V e s t i c y t h e r u r a ) 

w i t h a l a t e r a l l y compressed carapace w i t h a smooth surface and three 

l a r g e nodes along the d o r s a l margin. 

M a t e r i a l : " 298 val v e s and carapaces. 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 9913 0.319 0.170 0.060 , 

Right v a l v e , OS 9914 0.308 0.155 0.060 

D e s c r i p t i o n : Carapace s m a l l , sub-rectângular and s t r o n g l y 

l a t e r a l l y compressed. Dorsal and v e n t r a l margins s t r a i g h t and weakly 

converging towards the p o s t e r i o r . P o s t e r i o r area triangulär w i t h a 

steep upper margin and a v e r t i c a l row of 3 very s m a l l spines on i t s 

l a t e r a l s u r f a c e . A n t e r i o r margin bro a d l y rounded w i t h a marginal 

r i b which i s most prominent from the a n t e r i o r c a r d i n a l angle to 

2/3 h e i g h t . There are 4 - 5 small spines along the lower h of the 

a n t e r i o r margin. The a n t e r i o r r i b j o i n s the l a r g e eye t u b e r c l e at the 
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top. Behind the eye t u b e r c l e , e q u a l l y spaced along the d o r s a l margin 

are 3 l a r g e nodes. The a n t e r i o r r i b j o i n s the v e n t r a l r i b which i s 

most prominent at % length and at the p o s t e r i o r where i t ends i n a -

f a i r l y l a r g e process. Small pore cônes may be seen beneath and 

behind the éye t u b e r c l e and anotber two may be présent j u s t above 

the v e n t r a l r i b a t and j u s t behind mid-length r e s p e c t i v e l y . 

I n d o r s a l view the carapace bas almost p a r a l l e l s i d e s w i t h 

the g r e a t e s t w i d t h at mid-length across the v e n t r a l r i b . 

The hinge of the r i g h t valve c o n s i s t s of two t e r m i n a l small . 

teeth separated by a smooth groove. The l e f t v a l v e i s complementary. 

The m a r g i n a l zone i s broad w i t h a sm a l l a n t e r i o r v e s t i b u l e . 

Marginal pore canäls cannot be seen. 

The c e n t r a l muscle scars c o n s i s t of a v e r t i c a l row of 4 

oval scars w i t h an i n d i s t i n c t a n t e r i o r scar or s c a r s . 

Remarks : This species i s very s i m i l a r to E. ansata Weingeist 

but Gründel bas shown that E. ansata bas a double p o s t e r o - v e n t r a l 

node and l a c k s the l a t e r a l , r a i s e d pore cônes. E. (V.) m u l t i t u b e r c u l a t a 

d i f f e r s from E. dors o t u b e r c u l a t a Veen, from the M a a s t r i c h t i a n of 

Limburg, by having e q u a l l y spaced d o r s a l nodes. I n E. do r s o t u b e r c u l a t a 

the p o s t e r i o r node i s f u r t h e r removed from the other nodes. 

Occurrence : This species can be found throughout the Cenomanian 

of Southern England. 

Genus HEMICYTHERURA E l o f s o n , 1941. 
Type s p e c i e s : Cythere c e l l u l o s a Norman, 1865. 

Hemicytherura euglyphea Kaye, 1965 
( P l a t e 27, f i g s . 1-3) 

1965c Hemicytherura euglyphea Kaye: 231, p l . 8 , f i g s . 1-4. 

1966 Metacytheropteron ? euglyphea Kaye ?; Gründel: 47, p l . 8 , 

f i g s . 9-12. 

Diagno s i s : A spe c i e s qf Hemicytherura w i t h an ornament of 

l o n g i t u d i n a l r i d g e s w i t h short cross r i d g e s between them. 
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Material ; 600 valves and carapaces. 

Measurements (jsm) • ' Length Height Width 

Left valve, OS 9917 0.341 0.176 Ö.066 

Right valve, OS 9918 0.308 0.165 0.066 

D e s c r i p t i o n : Valves elongate, l a t e r a l l y compressed. Dorsal 

margin arched, p a r t i c u l a r l y i n the r i g h t v a l v e . P o s t e r i o r drawn 

out i n t o a caudal process j u s t above mid-beigbt, below t b i s the 

p o s t e r i o r margin i s concave, becoming almost v e r t i c a l . The v e n t r a l 

margin i s s t r a i g h t and the a n t e r i o r margin roünded. The l a t e r a l 

surface i s v e n t r a l l y tumid and almost forms an a l a i n some spécimens, 

thus producing a near f l a t v e n t r a l s u r f a c e . There i s an i n d i s t i n c t 
t u b e r c l e near the d o r s a l margin. The r e s t of the v a l v e surface 

i s s t r o n g l y ornamented w i t h a séries o f l o n g i t u d i n a l r i d g e s j o i n e d 

by weaker c r o s s r i d g e s . In d o r s a l view the o u t l i n e i s o v a l w i t h 

pointed ends and great e s t width a t mid-length. 

The marginal zone i s broad, without v e s t i b u l e s . The hinge of 

the r i g h t v a l v e c o n s i s t s of two elongate t e r m i n a l b a r - l i k e t e e t h . 

Above the t e e t h and extending the l e n g t h of the hinge l i n e i s a 

smooth groove above which i s a strong bar. In the l e f t v a l v e there 

i s a curved bar which f i t s i n t o the groove of the r i g h t v a l v e . 

Other i n t e r n a i détails could not be seen. 

Remarks : This species was i n c l u d e d i n - thé genus 

Hemicytherura by Kaye (1965c) but Gründel (1966) t e n t a t i v e l y r e f e r r e d 

i t t o Metacytheropteron O e r t l i , 1957. The shape however more c l o s e l y 

resembles Hemicytherura since i t bas a caudal process. Species of 

Metacytheropteron bave rounded p o s t e r i o r margins. This species i s 

th e r e f o r e r e t a i n e d i n Hemicytherura. 

Occurrence: This s p e c i e s . i s common throughout the Cenomanian 

of Southern England. 
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Genus PARANOTACYTHERE B a s s i o u n i , 1974 

Subgenus PARANOTACYTHERE E a s s i o u n i , 1974 

Type s p e c i e s : Orthonotacythere d i g l y p t a T r i e b e l , 1941. 

Paranotacythere (Paranotacythere) b a s s i o u n i n.sp. 

(Pla t e 27, f i g s . 12,13; P l a t e 35, f i g . 5) 

D e r i v a t i o n of name: A f t e r M.. e l A.A. B a s s i o u n i i n honour of 

h i s work on t h i s group of Ostracoda. 

Diagnosis: A s t r o n g l y r e t i c u l a t e species of the subgenus 

P. (Paranotacythere) w i t h a v e r t i c a l r i d g e i n f r o n t of the eye t u b e r c l e , 

a f r i l l - l i k e r i b along the p o s t e r i o r h a l f of the d o r s a l margin and a 

v e r i t r o - l a t e r a l spine. 

Holotype; A r i g h t v a l v e , OS 9920. Sample BB8, 13.5m. below the 

base of the Plenus M a r l s , Upper Cenomanian, Blue B e l l H i l l , Kent. 

Paratypes: 5 v a l v e s , OS 9921 t o OS 9925 from the same h o r i z o n and 

l o c a l i t y . 

Other m a t e r i a l : 140 v a l v e s . 

Measurements (mm) Length Height Width 

Holotype, r i g h t v a l v e , OS 9920 0.374 0.200 0.100 

Paratype, l e f t v a l v e , OS 9921 0.341 0.200 0.088 

D e s c r i p t i o n : Valves s m a l l , ornate with a s t r a i g h t d o r s a l margin. 

V e n t r a l margin g e n t l y convex, a n t e r i o r margin o b l i q u e l y rounded w i t h a 

f l a t t e n e d margin. P o s t e r i o r small and l a t e r a l l y compressed w i t h the 

p o s t e r i o r extremity a t i ; h e i g h t . The l a t e r a l s u r f a c e i s i n f l a t e d , 

but d i v i d e d by a broad v e r t i c a l median sulcus j u s t i n f r o n t of h a l f 

l e n g t h . The whole of the sur f a c e i s s t r o n g l y r e t i c u l a t e . W h e r e r i d g e s 

are developed they are produced by exaggeration o f the muri of the 

r e t i c u l a t i o n . There i s a r a i s e d r i d g e along the p o s t e r i o r h a l f of 

the d o r s a l margin and a h i g h , v e r t i c a l r i d g e i n f r o n t of the low eye 

t u b e r c l e . This r i b has h o r i z o n t a l extensions at both ends, the upper 

one forming the d o r s a l margin i n f r o n t of the s u l c u s . The boundary 
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between the v e n t r a l and latéral areas i s marked by a r i d g e which 

extends n e a r l y the whole l e n g t h of the v a l v e s and obscures the 

v e n t r a l margin i n latéral view. Above t h i s r i b at the a n t e r i o r end i s 

a short r i b above which i s a f u r t h e r p a r a l l e l r i b which extends back 

to the v e n t r a l terminâtion of the s u l c u s . Behind.the sulcus i s a 

short r i d g e and behind t h i s i s a strong v e n t r o - l a t e r a l spine which 

i s o f t e n broken. There i s u s u a l l y a low v e r t i c a l r i d g e on the 

p o s t e r i o r h a l f of the v a l v e s . I n v e n t r a l view there i s a s i n g l e 

l o n g i t u d i n a l r i b on each v a l v e . 

Thé hinge i n the r i g h t v a l v e c o n s i s t s of t e r m i n a l , c r e n u l a t e , 

•elongate t e e t h separated by a c r e n u l a t e groove. The l e f t v a l v e bas 

a complementary arrangement. 

The marginal zone i s r a t h e r narrow without v e s t i b u l e s . Other 

i n t e r n a i détails cannot be seen. 

Remarks : This species i s s i m i l a r to sev e r a l of the species 

described by Bassiouni (1974). The combination of a sm a l l eye 

t u b e r c l e , conçletely r e t i c u l a t e surface and a v e n t r o - l a t e r a l spine 

d i s t i n g u i s h e s t h i s species from P.(P.) f o r d e n s i s tKaye), from the 

A l b i a n of England. P.(P.) l u e t t i g i B a s s i o u n i from the A p t i a n of W. 

Europe bas a very l a r g e eye t u b e r c l e and a p o s t e r o - d o r s a l node. 

P.(P.) damottae B a s s i o u n i , from the Barremian of France has a somewhat 

différent shape w i t h a l e s s r e t i c u l a t e s u r f a c e . P.(P.) o e r t l i i B a s s i o u n i 

from the A p t i a n of France has a s i i n i l a r . shape to P. (P.) b a s s i o u n i 

but the r e t i c u l a t i o n i s not so pronounced, the eye t u b e r c l e i s l a r g e r 

and the v e r t i c a l r i b i n f r o n t o f the eye t u b e r c l e i s absent. 

Occurrence: Tbis species i s r a r e i n the Cenomanian of 

Southern England but spécimens bave been found throughout the stage. 
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Genus PSEUDOBYTHOCYTHERE Mertens, 1956 
Type species: Pseudobythocythere g o e r l i c h i Mertens, 1956. 

Pseudobytbocythere c o l i n i nw sp. 
( P l a t e 28, f i g s . 1-4) 

Dérivation of name: A f t e r Dr. J.P. C o l i n who f i r s t 

recognised t h i s species. 

1973 Annosacythere sp.2 C o l i n : 22, p l . 4 , f i g . l 2 . 

D i a g n o s i s : A species of the genus Pseudobythocythere w i t h a 

reduced médian sulcus and muscle node and a strong médian r i b . 

Holotype: A female l e f t v a l v e , OS 9925. Sample B B l l , 7.5m. 

below.the base of the Plenus M a r i s , Upper Cenomanian, Blue B e l l H i l l , 

Kent. 

Parâtypes^: 6 va l v e s OS 9926 t o OS 9931 from the same h o r i z o n and 

l o c a l i t y . 
Other matérial: 168 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Holotype, female l e f t v a l v e . OS 9925 0.351 0.200 0.100 

Paratype, female r i g h t v a l v e OS 9926 0.341 0.209 0.100 

Paratype, male l e f t v a l v e . OS 9928 0.407 0.203 0.100 
D e s c r i p t i o n : Valves s m a l l , sub-rectangular w i t h s t r a i g h t and 

p a r a l l e l d o r s a l and v e n t r a l margins. The d o r s a l and v e n t r a l margins 

curve together at the p o s t e r i o r end to form a rounded.posterior 

ex t r e m i t y j u s t above % h e i g h t . The a n t e r i o r end i s b r o a d l y rounded 

and i s strengthened by a marginal r i b . There i s a d i s t i n c t eye spot 

i n the région of the a n t e r i o r c a r d i n a l angle. There i s à v e r t i c a l 

r i b beneath the eye t u b e r c l e which runs to the région of the muscle 
area where i t meets a s t r o n g , sinuous médian r i b which runs to the 

p o s t e r i o r end, Behind the v e r t i c a l r i b i s a weak sulcus and behind t h i s 

i s a f u r t h e r short v e r t i c a l r i b . There i s a prominent, s l i g h t l y arched 

v e n t r o - l a t e r a l r i b which begins near the a n t e r i o r margin and ends near 

the p o s t e r i o r margin. A f u r t h e r r i b runs p a r a l l e l to and beneath t h i s 
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r i b from tbe a n t e r i o r to j u s t a f t e r % length. In d o r s a l view the ends 

p f the carapace bave t r i a n g u l a r o u t l i n e s and are separated by the 

s t r a i g h t p a r a l l e l middle p o r t i o n s o f the v a l v e s . 

The hinge of the r i g h t v a l v e c o n s i s t s of two s m a l l c r e n u l a t e 

t e r m i n a l t e e t h separated by a f i n e l y c r e n u l a t e median groove. The 

l e f t v a l v e hinge i s complementary. 

The marginal zone i s moderately wide. Other i n t e r n a l d e t a i l s 

c ould not be seen. . 

Males are longer than females. 

Remarks: This species appears to be i d e n t i c a l w i t h Annosacythere 

sp.2 C o l i n , 1973. It,appears however to have more c h a r a c t e r i s t i c s of the 

genus Pseudobythocythere Mertens. Annosacythere has i n f a c t been taken 

to be synonomous with P l e u r o c y t h e r e by Howe ( i n Moore and P i t r a t 1961). 

Speeles of Pleurocythere are u s u a l l y much l a r g e r and more h e a v i l y 

c a l c i f i e d . 

P. c o l i n i i s s i m i l a r to P. o r n a t a Kaye 1965,from the Lower 

Barremian p f Speeton, but P. ornata has a more complex p a t t e r n of r i b s 

and i s l a r g e r . P. g o e r l e r c h i Mertens 1956, from the A l b i a n of Germany 

has a s t r o n g l y develloped v e n t r o - l a t e r a l r i b and a deeper median 

sulcus,. but l a c k s . t h e s t r o n g median r i b of P . c o l i n i . 

Occurrence; U s u a l l y r e s t r i c t e d to the Upper Cenomanian but 

specimens may a l s o be found i n the Middle Cenomanian. 

Subfamily CYTHEROPTERINAE Hanai, 1957. 

Genus CYTHEROPTERON Sars, 1866 

Type s p e c i e s : Cythere l a t i s s i m a Norman, 1865. 

Cytheropteron (Cytheropteron) nanissimum 

Damotte and G r o s d i d i e r , 1963. 

( P l a t e 27, f i g s . 8, 11; P l a t e 36^ f i g s . 1,2) 
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1963 Cytheropteron nanissimum Damotte and G r o s d i d i e r : 56, p l . l . 

f i g s . 2a-f. 

1965c Cytheropteron (Cytheropteron) nanissimum nanissimum Damotte and 

G r o s d i d i e r ; Kaye: 234, p l . 7 , f i g s . 1 3 , 1 5 . 

1966 Cytheropteron (Cytheropteron) nanissimum Damotte and G r o s d i d i e r ; 

Gründel: 46, p l . 8 , figs.27,28. 

1971b Cytheropteron nanissimum Damotte and G r o s d i d i e r ; Damotte: 

117, p l . 8 , f i g . l 7 . 

D i a g n o s i s : A species of the subgenus Cytheropteron (Cytheropteron) 

w i t h a s h o r t r i b j u s t beneath the d o r s a l margin froin which a v e r t i c a l r i b 

extends downwards to the v e n t r o - l a t e r a l a l a . 
M a t e r i a l ; 619 valves 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 9932 0.308 0.200 0.100 

R i g h t v a l v e , OS 9933 0.308 0.165 0.100 

D e s c r i p t i o n : Valves s m a l l , t h i n l y c a l c i f i e d . D o r s a l margin 

convex i n the l e f t v a l v e s , but s t r a i g h t w i t h weak c a r d i n a l angles 

i n the r i g h t v a l v e . P o s t e r i o r margin rounded i n the l e f t v a l v e s to 

p o i n t e d i n the r i g h t . A n t e r i o r margin rounded w i t h an o b l i q u e , 

s t r a i g h t a n t e r o - d o r s a l margin i n the l e f t v a l v e . V e n t r a l margin 

s t r a i g h t but obscured by the v e n t r o - l a t e r a l a l a i n l a t e r a l view. 

A narrow l a t e r a l l y compressed r i m runs around t h e a n t e r i o r margin 

and a l s o along the d o r s a l border i n the l e f t v a l v e . There i s a 

strong v e n t r o - l a t e r a l a l a which begins i n d i s t i n c t l y behind the 

a n t e r i o r r i m and curves down to obscure the v e n t r a l margin i n l a t e r a l 

view. Near the d o r s a l margin aboye the a l a i s a s h o r t , r i b or node. 

Between t h i s r i b and the a l a i s a broad depressed área, down the 

middle of which runs a v e r t i c a l r i b . The r e s t of the v a l v e surface 

i s smooth, but there may be one or two f aint r i d g e s on the v e n t r a l 

margin. 
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the hinge of the r i g h t v a l v e c o n s i s t s b f a very s m a l l a n t e r i o r 

t o o t h , f i n e l y c r e nulate median groove and a s m a l l , s q u a r i s h p o s t e r i o r 

t o o t h . The l e f t valve i s complementary w i t h a broad marginal s h e l f 

The marginal zone i s moderately broad w i t h a narrow a n t e r i o r 

v e s t i b u l e . Other i n t e r n a l d e t a i l s c o u l d not be seen. 

Remarks: This species has been w e l l described i n the past. The . 

B r i t i s h Cenomanian specimens o f t e n have a l e s s e r r e l i e f t o the 

d o r s a l and v e r t i c a l r i b s but otherwise tbey are i d e n t i c a l to the 

type m a t e r i a l . \. 

Occurrence; This species i s common throughout the Cenomanian. 

Cytheropteron (Cytheropteron) p i t s t o n e n s i s n. sp. 

(Pla.te 27, f i g s . 9,10; Píate íigs. 3, 4) 

D e r i v a t i o n of ñame: A f t e r the v i l l a g e of P i t s t o n e (Herts.) the 

type l o c a l i t y f o r t h i s s p e c i e s . 

D i a g n o s i s : A species of the subgenus Cytheropteron (Cytheropteron) 

w i t h a very short v e r t i c a l r i b above the v e n t r o - l a t e r a l a l a and a 

p i t t e d l a t e r a l surface. 

Holotype; A l e f t v a l v e , OS 9936. San^jle PBH3 12, 2m. below the 

Totternhoe Stone, Middle Cenomanian, P i t s t o n e , Herts. 

Paratypes; 9 valves OS 9937 t o OS 9945 from the same h o r i z o n 

and l o c a l i t y . 

Other m a t e r i a l ; 565 v a l v e s . 

Measurements (mm) Length Height Width 

Holotype, l e f t v a l v e , OS 9936 0.300 0.176 0.088 

Paratype, r i g h t v a l v e , OS 9937 0.300 0.165 0.088 

D e s c r i p t i o n : Valves s m a l l , elongate, f a i r l y t h i n s h e l l e d . 

D o r s a l margin arched i n the r i g h t v a l v e but s t r a i g h t w i t h weak 

c a r d i n a l angles i n the l e f t v a l v e . P o s t e r i o r t r i a n g u l a r i n the 

r i g h t v a l v e but more rounded i n the l e f t v a l v e . V e n t r a l margin 

s t r a i g h t , c u r v i n g up at the p o s t e r i o r but p a r t l y obscured i n l a t e r a l 



view by the v e n t r o - l a t e r a l a l a . A n t e r i o r margin rounded but w i t h 

a s t r a i g h t o b l i q u e antero-dorsal margin i n the r i g h t v a l v e . Above 

the v e n t r o - l a t e r a l a l a i s a short v e r t i c a l r i b w i t h a deep v e r t i c a l 

s ulcus oh e a c h s i d e of i t . The l a t e r a l surface above t h i s bears 

numerous large p i t s but the r e s t of the l a t e r a l surface i s smooth. 

In v e n t r a l view there are two weak l o n g i t u d i n a l ridges oñ the a l a . 

The hinge of the r i g h t v a l v e c o n s i s t s of a small a n t e r i o r tóoth, 

f i n e l y c r e n u l a t e median groove and a squarish p o s t e r i o r t o o t h . 

The l e f t v a l v e i s complementary w i t h a narrow marginal s h e l f . /' 

The marginal zone i s moderately broad w i t h a small a n t e r i o r 

y e s t i b u l e . Other i n t e r n a l d e t a i l s c o u l d not be seen. 

Remarks: This species i s s i m i l a r to C. (C.) nanissimum 

• Damotte atid G r o s d i d i e r , 1963 i n shape and s i z e but l a c k s the d o r s a l 

r i b and has a much shorter v e r t i c a l r i b . I t a l s o has a p i t t e d l a t e r a l 

s u r f a c e . C. ÇC.)milbourni Kaye 1965, from the A l b i a n of England has 

a s i m i l a r omament but l a c k s the s h o r t v e r t i c a l r i b and has a much 

stron g e r v e n t r o - l a t e r a l a l a . 

Occurrence: This species can be found throughout the Cenomanian 

. of Southern England. 

Genus HEMIPARACYTHERIDEA H e r r i g , 1963 

Type sp e c i e s : Paracytheridea (Hémiparacytheridea) o c c u l t a H e r r i g , 1963 

Hemiparacytheridea c f . H ^ l o n g i c a u d a (Bonnema, 1941) 

( P l a t e 26, f i g s . 8, 9; P l a t e 33, f i g s . 5, 6) 

? 1941 Eucytherura longicauda Bonnema: 24, p l . 5 , figs.95-103. 

Diagnosis : A species of Hémiparacytheridea with a weak d o r s a l 

r i b and a weak muscle node. Valves i n f l a t e d , e s p e c i a l l y p o s t e r o -

v e n t r a l l y . Surface s t r o n g l y r e t i c u l a t e . 

M a t e r i a l ; 94 v a l v e s . 

Measurements (mm) Length Height Width 

. L e f t v a l v e , OS 9946 0,286 0.160 0.100 

R i g h t v a l v e , OS 9947 0.286 0.160 0.110 



D e s c r i p t i o n : Valves s m a l l , f a i r l y s t r o n g l y b u i l t . The d o r s a l 

margin i s long and s t r a i g h t and converges s l i g h t l y w i t h the s t r a i g h t 

v e n t r a l margin towards the p o s t e r i o r . The p o s t e r i o r i s somewhat 

drawn out, w i t h the p o s t e r i o r e x t r e m i t y at the end of the hinge margin. 

The lower margin of the p o s t e r i o r area i s s t r a i g h t . The a n t e r i o r margin 

i s o b l i q u e l y rounded with the a n t e r i o r extremity at 1/3 h e i g h t . The 

v a l v e s are s t r o n g l y i n f l a t e d , e s p e c i a l l y v e n t r a l l y , and p a r t i c u l a r l y 

p o s t e r o - v e n t r a l l y . A broad sh a l l o w médian sulcus i s présent i n the 

c e n t r a l p a r t of the v a l v e s . There i s a l a r g e eye t u b e r c l e behind 

which.runs.a weak do r s a l r i b . At the p o s t e r i o r end t h i s r i b forms 

a hode. The v a l v e s are s t r o n g l y r e t i c u l a t e and many of the mûri 

bear ingrowing spines. Over the muscle scar area there i s a 

v e r t i c a l row of elongate fossae. This area i s s l i g h t l y t h i c kened. 

I n d o r s a l view the p o s i t i o n of g r e a t e s t width l i e s at 2/3 l e n g t h 

across the p o s t e r o - v e n t r a l i n f l a t i o n . The a n t e r i o r and p o s t e r i o r ends 

are l a t e r a l l y compressed. In v e n t r a l view there are three weak 

l o n g i t u d i n a l r i d g e s on each v a l v e . 

The marginal zone i s broad and without v e s t i b u l e s . The 

i n t e r n a i eye p i t i s prominent. The hinge of the l e f t v a l v e c o n s i s t s 

of a s m a l l a n t e r i o r socket, above t h i s begins a long s t r a i g h t bar. 

This bar i s smooth but becomes c r e n u l a t e at the p o s t e r i o r end. 

Above the bar i s a narrow s h e l f . I n the r i g h t v a l v e there i s a s m a l l 

a n t e r i o r t o o t h above which begins a long s t r a i g h t smooth groove 

which becomes c r e n u l a t e at the p o s t e r i o r . This groove i s open 

beneath but i s bounded above by a t h i n bar. Above t h i s bar i s a 

narrow s h e l f . Other i n t e r n a i d e t a i l s côuld not be seen. 

Remarks : This species appears to be s i m i l a r to H. longicauda 

(Bonnema 1941). However, Bonnema's f i g u r e s are r a t h e r poor and b i s 

specimens are not a v a i l a b l e f o r study. As i n t e r p r e t e d by H e r r i g 

(1966), Bonneiaaa's species i s v e r y s i m i l a r to forms from tbe B r i t i s h 
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Cenomanian. Some of Herrig's specimens, however, show a.well 

developed muscle node which i s not so w e l l d e f i n e d i n the 

Cenomanian specimens. The hinge d e s c r i b e d by H e r r i g i s a l s o 

d i f f e r e n t t o that i n the Cenomanian forms. 

H. longicauda was placed i n . the genus Par a c y t h e r i d e a 

( P a r a c y t h e r i d e a ) by H e r r i g , 1966 but Neale, 1975 has shown that i t 

belongs i n Hémiparacytheridea. 

Occurrence; Middle and Upper Cenomanian. 

Hémiparacytheridea mi n u t i s s i m a (Kaye, 1965) 

( P l a t e 26, f i g s . 10-12; P l a t e 35, f i g s . 1,2) 

1965c Orthonotacythere minutissima Kaye: .239, p l . 8 , f i g s . 5 - 1 1 . 

1973 P a r a c y t h e r i d e a a f f . gr. o c c u l t a H e r r i g ; C o l i n : 29, p i . 6 , f i g . 8 . 

D i a g n o s i s : Á species of Hémiparacytheridea wi t h a v e n t r o ­

l a t e r a l r i b which becomes a l a t e at the p o s t e r i o r , small hinge ears 

i n the l e f t and r i g h t valves and a d o r s o - l a t e r a l node at 2/3 l e n g t h . 
M a t e r i a l : 138 valves 

Measurements (wm) Length Height Width 

L e f t v a l v e , OS 9950 0.300 0.155 0.091 

Right v a l v e , OS 9951 0.286 0.155 0.093 

D e s c r i p t i o n : Valves s m a l l , s t r o n g l y b u i l t . The d o r s a l margin i s 

long and s t r a i g h t but there i s a small t r i a n g u l a r hinge ear i n each 

v a l v e . The v e n t r a l margin i s s t r a i g h t and converges w i t h the d o r s a l 

margin towards the p o s t e r i o r but i t i s obscured by the v e n t r o - l a t e r a l 

i n f l a t i o n i n l a t e r a l view. The p o s t e r i o r i s s t r o n g l y drawn out w i t h 

the p o s t e r i o r extremity at the end of the d o r s a l margin. The lower 

margin of the p o s t e r i o r area i s weakly concave. The a n t e r i o r margin i s 

b r o a d l y rounded. The valves are s t r o n g l y i n f l a t e d , p a r t i c u l a r l y 

p o s t e r o - v e n t r a l l y where there i s a broad a l a - l i k e extension. This i s 

prolonged forwards by a r i b which reaches almost to the a n t e r i o r 

margin. A broad, v o r t i c a l , median sulcus extends down from the 
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d o r s a l margin and notches the v e n t r o - l a t e r a l r i b . There i s a l a r g e , 

prominent eye t u b e r c l e which has a s h o r t , v e r t i c a l r i d g e extending 

above i t , to form the hinge ear i n each v a l v e . A large node i s 

présent d o r s o - l a t e r a l l y at 2/3 l e n g t h . The l a t e r a l s u r f a c e of the 

v a l v e s i s r e t i c u l a t e but the muri are r a t h e r t b i c k and the fossae 

appear more as p i t s . The p o s t e r i o r and v e n t r a l áreas are smooth but 

there i s a t h i n l o n g i t u d i n a l r i d g e on the v e n t r a l surface of each a l a . 

I n d o r s a l view the a n t e r i o r and p o s t e r i o r áreas are l a t e r a l l y 

compressed and the greatest w i d t h l i e s across the v e n t r o - l a t e r a l 

a l a near the p o s t e r i o r , There i s a fíat d o r s a l surface. 

The marginal zone i s moderately broad without v e s t i b u l e s . 

The hinge of the r i g h t v a l v e c o n s i s t s of a small squarish a n t e r i o r tooth 

behind which i s a long c r e n u l a t e median groove. Towards the p o s t e r i o r 

t h i s median groove becomes sha l l o w e r and the p o s t e r i o r p a r t may i n f a c t 

become a d e n t i c u l a t e bar. The l e f t v a l v e has a corresponding arrangement 

Other i n t e r n a l d e t a i l s could not be seen. 

Remarks: This species was placed i n the genus Orthonotacythere 

Alexander by Kaye but he d i d remark t h a t i t was not t y p i c a l of the 

genus. The shape, ornament and hinge a l l place t h i s s p e c i e s i n t o the 

genus Hémiparacytheridea as i n t e r p r e t t e d by Neale (1975). 

The specimens f i g u r e d as P. a f f gr. o c c u l t a by C o l i n 1973 from the 

üpper Cenomanian of the Dordogne appear to belong to t h i s s p e c i e s . 

Occurrence: This species i s f a i r l y common i n the Lower Cenomanian 

of Southern England. 

Genus PEDICYTHERE Eager, 1965. 

Type s p e c i e s : Pedicythere tessae Eagar, 1965. 

Pedicythere p i t s t o n e n s i s n.sp. 

( P l a t e 27, f i g . 4; P l a t e 36, f i g s . 5, 6) 

D e r i v a t i o n of ñame: A f t e r the v i l l a g e of P i t s t o n e (Herts.) the type 

l o c a l i t y . 
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Diagnosis : A species of P e d i c y t h e r e w i t h a long, upturned 

caudal process and a convex d o r s a l margin i n the l e f t v a l v e . 

Holotype: A r i g h t v a l v e , 03 9954. Sample PBH3 12, 2m. below 

the Totternhoe Stone, Middle Cenomanian, P i t s t o n e , Herts. 

Paratypes: 2 v a l v e s , OS 9955 and OS 9956 from the same h o r i z o n 

and l o c a l i t y . 

Other m a t e r i a l : 339 v a l v e s . 

Measurements (mm) Length Height Width 

Holotype, r i g h t v a l v e , OS 9954 0.330 0.143 0.165 -

Paratype, l e f t v a l v e , OS 9955 0.330 0.165 0.155 

D e s c r i p t i o n ; A s m a l l , r a t h e r f r a g i l e species w i t h a s t r o n g 

v e n t r o - l a t e r a l a l a . Dorsal margin of the r i g h t v a l v e s t r a i g h t w i t h a 

s t r o n g l y upturned caudal process. In the l e f t v a l v e the d o r s a l 

margin i s convex but the part of the v a l v e above the hinge l i n e i s 

o f t e n broken g i v i n g the appearance of a s t r a i g h t d o r s a l margin. 

The caudal process i n both v a l v e s i s s t r o n g l y developed w i t h thé 

p o s t e r i o r e x t r e m i t y l y i n g above the hinge margin. The a n t e r i o r 

margin i s asymmetrically rounded. There i s a very strong v e n t r o ­

l a t e r a l a l a which i n l a t e r a l view extends below the v e n t r a l margin 

at i t s d i s t a l end. This a l a has a f a i r l y broad base and tapers almost 

to a p o i n t , along i t s l e a d i n g and t r a i l i n g edges are sharp f r i l l s 
I 

which may be broken. From the v e n t r a l margin behind the a l a extend two 

more f r i l l - l i k e extensions. The s u r f a c e of the valves i s smooth. 

The hinge of the r i g h t v a l v e c o n s i s t s of a s m a l l , s q u a r i s h 

a n t e r i o r t o o t h , rounded antero-median socket, crenulate median groove 

and p o o r l y developed elongate p o s t e r i o r .tooth. 

The marginal zone i s moderately wide without v e s t i b u l e s . 

Other i n t e r n a l d e t a i l s cannot be seen. 

Remarks : Most species i n t h i s genus appear to be r a t h e r 

s i m i l a r to each other. P. p i t s t o n e n s i s d i f f e r s from P. t r i g o n d a 
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(Grundel, 1966), from the A l b i a n o f E. Germany by l a c k i n g the d o r s a l 

r i b o f th a t s p e c i e s . P.trigonda a l s o has a s t r a i g h t d o r s a l margin i n 

both v a l v e s . P. f l u t i a n s (Bonnema), from the Upper Cretacepus of 

Holland,.as r e f i g u r e d by H e r r i g (1966) a l s o has a s t r a i g h t d o r s a l margin 

i n both v a l v e s and has a much l e s s upturned caudal process. P . a u s t r a i i s 

Neale 1975, from the Santonian of W. A u s t r a l i a again has s t r a i g h t d o r s a l 

margins and i t a l s o has a l e s s upturned and l e s s drawn out caudal p r o c e s s . 

Occurrence: This species appears t o be present throughout 

the B r i t i s h Cenomanian. I t i s sometimes q u i t e common but i s r a r e l y 

foünd i n samples which are d i f f i c u l t to process. 

Family LOXOCONCHIDAE Sars, 1925. 

Genus LOXOCONCHA Sars, 1866. 

Type s p e c i e s : Cythere impressa B a i r d , 1850 

Loxoconcha ? b l u e b e l l e n s i s n.sp. 

( P l a t e 30, f i g s . 1-16; P l a t e 31, f i g s . 1, 2) 

D e r i v a t i o n of name: A f t e r Blue B e l l H i l l , near Chatham, Kent, 

- the type l o c a l i t y . 

D i agnosis : A species r e f e r r e d to the genus Loxoconcha with. numerous 

p i t s on the s u r f a c e . These afe arranged i n c o n c e n t r i c rows towards the 

margins of the v a l v e s . Hinge lophodont. 

Holotype: A female l e f t v a l v e , OS 9957. Sample BB8, 13.5m. 

below the base of the Plenus M a r l s , Upper Cenomanian, Blue B e l l H i l l , 

Kent. 

Paratypes: 10 va l v e s and carapaces OS 9956 t o OS 9967 from the 

same h o r i z o n and l o c a l i t y . 
Othér m a t e r i a l : Several hundred valveS and carapaces. 

Measurements (mm) Length Height Width 

Holotype, female l e f t v a l v e , OS 9957 0.440 0.286 0.155 

Paratype, female r i g h t v a l v e . OS 9958 0.448 0.275 0.155 

Paratype, male r i g h t v a l v e , OS 9959 0.516 0.264 0.132 
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D e s c r i p t i o n ; Valves o v a l i n o u t l i n e , s t r o n g l y i n f l a t e d . The 

do r s a l margin i n both v a l v e s i s cónvex but i n the r i g h t v a l v e s i t i s 

only weakly so. The v e n t r a l margin i s short and weakly concave but 

i t i s obscured t)y the I n f l a t i o n of the val v e s i n l a t e r a l view. At 

the p o s t e r i o r i t curves up to the p o s t e r i o r e x t r e m i t y which l i e s at 

3/5 h e i g h t . The p o s t e r i o r margin i s rounded w i t h i t s upper margin 

r i s i n g above the d o r s a l margin i n the l e f t v a l v e s . The a n t e r i o r 

margin i s o b l i q u e l y rounded w i t h the a n t e r i o r e x t r e m i t y at 2/5 h e i g h t . 

There are narrov; smooth f l a t t e n e d areas around the a n t e r i o r and . 

p o s t e r i o r margins. Over the r e s t o f the surface o f the val v e s are 

a s e r i e s o f p i t s . These p i t s are arranged i n c o n c e n t r i c rows, but 

towards the ce n t r e of the valves t h i s arrangement i s l o s t . The l e f t 

valve overlaps the r i g h t around the e n t i r e f r e e margin. I n d o r s a l 

view the carapace i s rounded with f l a t t e n e d a n t e r i o r and p o s t e r i o r 

ends. 

The inner l a m e l l a i s moderately broad, without v e s t i b u l e s . 

The hinge of the r i g h t v a l v e c o n s i s t s of very s m a l l , elongate, smooth 

a n t e r i o r and p o s t e r i o r t e e t h separated by a smooth groove. In the 

l e f t v a l v e there i s a smooth median bar w i t h a small open socket at 

each end. 

Othet i n t e r n a i d e t a i l s could not be seen. 

Males are much longer than females and have s t r a i g h t d o r s a l 

margins i n both v a l v e s . 

Remarks: E x t e r n a l l y t h i s species i s very s i m i l a r to species of 

Loxoconcha but i n t e r n a l l y i t l a c k s v e s t i b u l e s and has a simple 

lophodont hinge. The genus Camptocythere T r i e b e l 1950 has a s i m i l a r 

hinge t o L. ? b l u e b e l l e n s i s but: i n t h i s genus the t i g h t valve s t r o n g l y 

overlaps the l e f t . I t seems l i k e l y that t h i s species i s a p r i m i t i v e 

member of the genus Loxoconcha. 

Occurrence : Middle and Upper Cenomanian. 
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Loxoconcha ? i c k n i e l d e n s i s n.sp. 

( P i a t e 31, f i g s . 3-12) 

D e r i v a t i o n of name: A f t e r the I c k n i e l d Way which runs d o s e to 

P i t s t o n e quarry (H e r t s . ) - the type l o c a l i t y . 

D i a g n o s i s : A species r e f e r r e d to the genus Loxoconcha w i t h 

s t r a i g h t s u b - p a r a l l e l s i d e s i n d o r s a l view. Surface ornamented w i t h 

a s e r i e s of l a r g e p i t s which form roughly c o n c e n t r i c rows towards 

the margins but bave no. regu l a r arrangement i n the centre of the 

v a l v e s . Hinge lophodont. 

Holotyg£: A female l e f t v a l v e , OS 9980. Sample PBHl 28, 8m. 

above the base of the Cenomanian, Lower Cenomanian, P i t s t o n e , H e r t s . 

Paratypes: 11 v a l v e s and carapaces, OS 9981 t o OS 9991 from the 

s a m e h o r i z o n and l o c a l i t y . 

Other m a t e r i a l ; 370 valves and carapaces. 

Measurements (ram) Length Height Width 

Holotype, female l e f t v a l v e . OS 9980 0.436 0.275 0.130 

Paratjrpe, female t i g h t v a l v e . OS 9981 0.450 0.265 0.137 

Paratype, male l e f t v a l v e . OS 9982 0.478 0.253 0.132 

D e s c r i p t i o n : Valves r a t h e r small and h e a v i l y c a l c i f i e d , sub-

r e c t a n g u l a r i n o u t l i n e . V e n t r a l margin g e n t l y convex curving upwards 

at the p o s t e r i o r to the broadly rounded p o s t e r i o r e x t r e m i t y which 

l i e s at 2/3 h e i g h t . The a n t e r i o r i s o b l i q u e l y rounded w i t h the 

a n t e r i o r e x t r e m i t y at 1/3 height. The d o r s a l margin i s s t r a i g h t but 

s l i g h t f l y upturned at the p o s t e r i o r end i n the l e f t v a l v e . There i s 

a véry narrow, f l a t t e n e d area around the a n t e r i o r margin. The v a l v e s 

are s t r o n g l y i n f l a t e d , w i t h the maximum I n f l a t i o n p o s t e r o - v e n t r a l l y . 

The v e n t r a l I n f l a t i o n p a r t i a l l y obscures the v e n t r a l margin. I n 

d o r s a l view the sides of the v a l v e s are s t r a i g h t and they converge 

s l i g h t l y towards the a n t e r i o r . The g r e a t e s t height l i e s i n the 

centre of the valves w h i l s t the g r e a t e s t width l i e s postero-

v e n t r a l l y at ì l e n g t h , 
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The s u r f a c e of the v a l v e s i s s t r o n g l y ornamented. There are 

a s e r i e s o f l a r g e deep p i t s , between which run broad, s t r o n g r i b l e t s . 

Around the a n t e r i o r , v e n t r a l and p o s t e r i o r margins the p i t s are arranged 

i n c o n c e n t r i c rows but towards the centre òf the v a l v e s there i s no 

reg u l a r arrangement. The margins of the v a l v e s are smooth. 

The i n n e r l a m e l l a i s moderately wide w i t h narrow a n t e r i o r and 

p o s t e r o - v e n t r a l v e s t i b u l e s . Tbere are about 10 s t r a i g h t marginai pore 

canals a t the a n t e r i o r end, these are w i d e l y spaced. At the p o s t e r i o r 

end there are about 4 marginai pore canals grouped a t about mid-height. 

A few ma r g i n a i pore canals can a l s o be seen along the v e n t r a l margin . 

The hinge of the r i g h t v a l v e c o n s i s t s of s m a l l , elongate t e r m i n a l 

teeth separated by a s t r a i g h t smooth groove. In the l e f t v alve there 

are s m a l l , t e r m i n a l , open sockets separated by a smooth bar. Other 

i n t e r n a i d e t a i l s could not be seen. 

Males are longer and l e s s h i g h than females. 

Remarks: This s p e c i e s , and L. ? bluebellènsis n.sp., c l o s e l y 

resemble sp e c i e s of the genus Loxoconcha. However these two species 

bave very simple hinges, and so t h e i r assignment to t h i s genus remains 

t e n t a t i v e . L. ? i c k n i e l d e n s i s can be d i s t i n g u i s h e d from L. ? bluebellènsis 

by i t s s t r a i g h t d o r s a l margin, s t r a i g h t s i des i n d o r s a l view and much 

l a r g e r p i t s on the l a t e r a l surface. The lophodont hinge serves to 

d i s t i n g u i s h these two species from other species of Loxoconcha. 

Occurrence : Lower Cenomanian. 

Family XESTOLEBERIDIDAE Sars, 1928. 

Genus XESTOLEBERIS Sars, 1866 

Type s p e c i e s : Cythere a u r a n t i a Brady and Norman, 1889 

X e s t o l e b e r i s b u r n e t t i n.sp. 

( P i a t e 28, f i g s . 10, 11) 

D e r i v a t i o n of name: A f t e r Dr. A.D. Burn e t t , Co-Director of 

2 3 9 



'Engineering Geology Lt d * who su p p l i e d samples from P i t s t o n e quarry. 

D i a g n o s i s : ,A species of X e s t o l e b e r i s with'a rounded shape. 

weakly c f e n u l a t e hinge t e e t h , 15 a n t e r i o r marginal pore canals and 

7 p o s t e r i o r ones. 

Holotype ; A carapace, OS 9998. Sample PBHl 26, I l m . above the 

base p f the Cenomanian, Lower Cenomanian, P i t s t o n e , H e r t s . 

P a r a t y p e s ; 6 v a l v e s and carapaces, OS 9999 t o OS 10004 from the 

same h o r i z o n and l o c a l i t y . 

Other m a t e r i a l : 84 valves and carapaces. 

Measurements (mm) Length Height Width 

Holotype, carapaces, OS 9998 0.407 0.242 0.238 

Paratype, carapace, OS 9999 0.418 0.242 0.242 

D e s c r i p t i o n : Valves r a t h e r s m a l l , f a i r l y t h i n l y c a l c i f i e d . 

A n t e r i o r margin narrowly rounded, w i t h the a n t e r i o r e x t r e m i t y at 1/3 

height. There i s a long i n c l i n e d a n t e r o - d o r s a l margin whicb meets 

tbe hinge margin i n a rounded c a r d i n a l angle. The hinge margin i s 

s l i g h t l y convex and i s i n c l i n e d down towards the p o s t e r i o r . The 

p o s t e r i o r margin i s broadly rounded. The v e n t r a l margin i s weakly 

concave but i n l a t e r a l view i t i s obscured by the I n f l a t i o n of the 

va l v e s . The g r e a t e s t height l i e s at % l e n g t h . The v a l v e s are 

s t r o n g l y i n f l a t e d and i n d o r s a l view the o u t l i n e i s o v a l w i t h a rounded. 

p o s t e r i o r end and tbe gr e a t e s t width j u s t i n f r o n t of 2/3 len g t h . 

From tbe p o s i t i o n of great e s t width to k l e n g t h tbe v a l v e sides 

are s t r a i g h t , converging s l i g h t l y towards tbe a n t e r i o r . In f r o n t of 

t h i s the v a l v e s i d e s converge s t r o n g l y . 

The marginal zone i s rather narrow w i t h a small crescendic 

Vestibüle at the a n t e r i o r end. A n t e r i o r l y there are about 15 s t r a i g h t 

marginal pore c a n a l s , and at tbe p o s t e r i o r there are about 7. The 

hinge o f the r i g h t v a l v e c o n s i s t s of t h i n , elongate, t e r m i n a l t e e t h 

which are v e r y weakly c r e n u l a t e , The t e e t h are separated by a short 

smooth groove. In tbe l e f t v alve there are elongate t e r m i n a l sockets 
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which are separated by a smooth bar. The c e n t r a l muscle scars 

c o n s i s t o f a v e r t i c a l row of 4 elongate-oval scars w i t h an i n d i s t i n c t 

f r o n t a l s c a r . 

Remarks ; The shape and i n t e r n a l - d e t a i l s of t h i s species p l a c e i t i n 

the genus X e s t o l e b e r i s though a true ' X e s t o l e b e r i s spot' has not been 

seen. The c r e n u l a t i o n s of the t e r m i n a l t e e t h i n the r i g h t valve are 

also p o o r l y developed. X. planus can be d i s t i n g u i s h e d from X. b u r n e t t i 

by i t s f l a t v e n t r a l surface and v e n t r o - l a t e r a l r i b . X. b u r n e t t i i s 

s i m i l a r to X. n o r t h e n s i s Deroo, 1966, but i s r e l a t i v e l y longer and 

has more marginal pore canals at the a n t e r i o r endi 

Occurrence: Lower Cenomanian w i t h o c c a s i o n a l specimens from 

the Middle Cenomanian, 

X e s t o l e b e r i s planus n.sp. 

( P l a t e 28, f i g s . 5-9) 

D e r i v a t i o n of name: P l a n u s - L a t i n - r e f e r r i n g to the f l a t 

v e n t r a l s u r f a c e of the v a l v e s . 

Diagnosis : A species of X e s t o l e b e r i s w i t h a r i d g e along the 

part of the j u n c t i o n between the f l a t v e n t r a l surface and the l a t e r a l 

surface of each v a l v e . 

Holotype: A l e f t v a l v e , OS 10005. Sample BB2, 29.5m. below the 

base o f the Plenus M a r l s , Upper Cenomanian, Blue B e l l H i l l , Kent. 

Paratypes: 6 va l v e s and carapaces OS 10007 t o OS 10012 from the 

same h o r i z o n and l o c a l i t y . 

Other m a t e r i a l : 116 val v e s and carapaces. 
Measurements (mm) -Length Height Width 

Holotype, l e f t v a l v e . OS 10005 0.429 0.253 0.132 

Paratype, r i g h t v a l v e . OS 10007 0.418 0.230 0.132 

D e s c r i p t i o n : Valves r a t h e r s m a l l . s t r o n g l y i n f l a t e d . D o r s a l 

margin almost symmetrically arched from the a n t e r i o r to p o s t e r i o r ends. 
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V e n t r a l margin s t r a i g h t . A n t e r i o r margin s h a r p l y rounded w i t h the 

a n t e r i o r e x t r e m i t y a t 1/3 h e i g h t . At the p o s t e r i o r , t h e d o r s a l 

margin curves down s h a r p l y and may become almost v e r t i c a l i n the 

l e f t v a l v e . The p o s t e r i o r extremity l i e s j u s t above the v e n t r a l 

margin. The v a l v e s are s t r o n g l y i n f l a t e d w i t h an o v a l o u t l i n e i n 

dor s a l view. In d o r s a l view tbe v a l v e s i d e s converge towards the 

a n t e r i o r end but the p o s t e r i o r end i s trúncate. The v e n t r a l surface 

i s broad and f l a t t e n e d , i t bears about 4 very weak r i d g e s which may 

be seen i n l a t e r a l view near the a n t e r i o r end wheré they j u s t cross 

onto the l a t e r a l s u r f a c e . The uppermost p f these r i d g e s becomes 

more pronounced behind h length and forms a r i d g e - l i k e f l a nge along 

the j u n c t i o n between the v e n t r a l and l a t e r a l s u r f a c e s . 

The marginai zone i s narrow w i t h a cresc e n d i c v e s t i b u l e at the 

a n t e r i o r end. The hinge óf the r i g h t v a l v e c o n s i s t s of a low 

crenulate p o s t e r i o r tooth w i t h a g e n t l y curved smooth groove i n f r o n t 

but there i s no v i s i b l e a n t e r i o r t o o t h . In the l e f t v a l v e there i s a 

gently curved smooth bar w i t h a groove above i t and beneath the d o r s a l 

margin. At the ends t h i s groove i s deepened to accept the selvage of 

the r i g h t v a l v e . A cresc e n d i c scar can be seen a n t e r o - d o r s a l l y on 

the i n s i d e of the v a l v e s . 

. Remarks; This species has a l l the c h a r a c t e r i s t i c s Of the 

genus X e s t o l e b e r i s except that i t s hinge i s somewhat d i f f e r e n t . 

The hinge i n f a c t i s much more s i m i l a r to that i n U r o l e b e r i s T r i e b e l , 

i n that i t has a groove above the hinge bar i n the l e f t v a l v e and the 

hinge bar i s not c r e n u l a t e . I t does however bave very p o o r l y 

developed t e r m i n a l t e e t h i n the r i g h t v a l v e . The absence of a 

caudal process however suggests that i t does not belong i n U r o l e b e r i s . 

The d i s t i n c t i v e hinge and v e n t r o - l a t e r a l r i d g e d i s t i n g u i s h 

t h i s s p e c i e s from other r e p r e s e n t a t i v e s of X e s t o l e b e r i s . 

Occurrence: This species i s present throughout the Cenomanian 

of Southern England but i t i s never common. 
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Family SCHIZOCYTHERIDAE Mandelstam, 1960 

Genus AMPHICYTHERURA B u t l e r and Jones, 1957 

Type sp e c i e s : Cytherura ? dubia. I s r a e l s k y , 1929. 

Amphicytberura c f . A. f a l l o t i Donze, 1972 

( P i a t e 28, f i g s . 12,13; P i a t e 29, f i g . l ) 

c f . 1972 Amphicytberura f a l l o t i Donze; i n Donze and Thomel: 384, p i . 2 , 

f i g s . 13 - 20. 

Diagnosis : A spe c i e s of Amphicytberura w i t h sharp median and 

v e n t r a l r i b s which converge towards the a n t e r i o r . The eye t u b e r c l e has 

a sharp, o b l i q u e r i d g e beneath i t , and p a r a l l e l to the a n t e r i o r margin. 

• M a t e r i a l ; 157 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 10013 0.384 0.230 0.132 

Right v a l v e , OS 10014 0.384 0.220 0.110 

D e s c r i p t i o n : Valves sub-quadrate, h e a v i l y c a l c i f i e d . Tbe 

d o r s a l margin i s s t r a i g h t w i t h a small hinge ear i n the l e f t v a l v e . 

The v e n t r a l margin i s s t r a i g h t to weakly convex and i s p a r a l l e l to 

the d o r s a l margin. The a n t e r i o r margin i s o b l i q u e l y rounded w i t h 
the a n t e r i o r e x t r e m i t y at 2/5 height and an almost s t r a i g h t , 

i n c l i n e d upper margin. Along the lower h a l f of the a n t e r i o r 

margin are 4 short s p i n e s . The p o s t e r i o r margin i s t r i a n g u l a r w i t h 

a s t r a i g h t lower margin and a d i s t i n c t l y concave upper margin. The 

p o s t e r i o r e x t r e m i t y i s pointed and l i e s at 3/5 h e i g h t . There i s a 

s t r a i g h t d o r s a l r i b which extends n e a r l y to the p o s t e r i o r end of the 

hinge l i n e and obscures the d o r s a l margin i n l a t e r a l view. A t the 

a n t e r i o r end the d o r s a l r i b j o i n s the eye t u b e r c l e . There i s a short 

oblique r i b extending down from the eye t u b e r c l e p a r a l l e l to the 

do r s a l margin. A st r o n g median r i b i s present. In the middle part 

of the valve t h i s i s broad and i n c l i n e d up towards the p o s t e r i o r . 

At the a n t e r i o r t h i s r i b i s r i d g e - l i k e and meets the a n t e r i o r margin at 
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2/5 h e i g h t . Towards the p o s t e r i o r the middle r i b i s weak but runs to 

meet the upper p a r t of the p o s t e r i o r margin. The v e n t r a l r i b i s a l s o 

w e l l developed, a t the a n t e r i o r end i t cûrves up onto the latéral 

surface and runs t o meet thè a n t e r i o r margin j u s t below the middle r i b . 

On the v e n t r a l s u r f a c e of each va l v e there are three weak l o n g i t u d i n a l 

r i b s . The a n t e r i o r end of the outer one of these i s v i s i b l e i n latéral 

view. Along the s i d e s of the latéral r i b s are weak c r o s s - r i b s . The 

r e s t of the v a l v e surfaces are weakly r e t i c u l a t e . I n d o r s a l view the 

sides of the v a l v e s are s t r a i g h t and p a r a l l e l w i t h the g r e a t e s t breadth 

across the middle r i b . The a n t e r i o r and p o s t e r i o r ends are l a t e r a l l y 

compressed. 

The i n n e r l a m e l l a i s moderately wide, without v e s t i b u l e s . 

The hinge of the r i g h t y a l v e c o n s i s t s of an a n t e r i o r tooth which bas 

a low a n t e r i o r p o r t i o n and a h i g h , b i f i d p o s t e r i o r p o r t i o n . The 

médian bar i s f i n e l y c r enulate and iis deepened i n t o a rounded socket 

at the a n t e r i o r end. The p o s t e r i o r t o o t h i s l a r g e and squ a r i s h w i t h 

three s t r o n g c r e n u l a t i o n s . The hinge of the l e f t v a l v e c o n s i s t s of 

a deep a n t e r i o r s o c k e t , rounded àntero-median t o o t h , f i n e l y d e n t i c u l a t e 

médian bar and a c r e n u l a t e p o s t e r i o r socket. Other i n t e r n a i d e t a i l s 

could not be seen. 

Remarks : These spécimens are v e r y . s i m i l a r to A. f a l l o t i Donze 

from the Upper Cenomanian of S. France, but the latéral l o n g i t u d i n a l 

r i b s are more rounded i n A. f a l l o t i and the r i b beneath the eye t u b e r c l e 

i s l e s s pronounced. A. f a l l o t i a l s o bas a more convex v e n t r a l margin. 

These différences a r e , however a i l r e l a t i v e and a séparation i s 

not thought p o s s i b l e a t present. 

Occurrence : Th i s species occurs i n the upper p a r t of the Upper 

Cenomanian. 
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Family UNCERTAIN 

Genus KRAUSELLA U l r i c h , 1894 

Type species: K r a u s e I l a i n e q u a l i s U l r i c h , 1894. 

K r a u s e l l a ? minuta Van Veen, 1936 

( P l a t e 29, f i g s . 7-11) 
1936 K r a u s e l l a minuta Van. Veen: 176, p i . 1 0 , f i g s . 7-15. 

1940 K r a u s e l l a minuta T r i e b e l ; Bonnema: 115, p i . 3 , f i g s . 32-34. 

1958 K r a u s e l l a ? sp. 301 O e r t l i : 1563, p i . 2 , f i g s . 39-41. -

1966 S i g i l l i u m ? minuta Van Veen;Gründe1: 49, p i . 8 , f i g s . 40-41 

Diagnosis: A species r e f e r r e d to the genus K r a u s e l l a showing 

marked sexual dimorphism, an irregulär s a g i t t a l plane and a f l a t t e n e d 

p o s t e r i o r d o r s o t l a t e r a l area. 

M a t e r i a l ; 479 v a l v e s and carapaces. 

Measurements (mm) Length Height Width 

Female, l e f t v a l v e , OS 10016 0.434 0.264 0.165 

Male, l e f t v a l v e , OS 10019 0.472 0.253 0.165 

D e s c r i p t i o n : Valves s m a l l , s t r o n g l y c a l c i f i e d , sub-ovai i n 

l a t e r a l view. The d o r s a l margin has a convex a n t e r i o r h a l f w i t h a 

s t r a i g h t e r p o s t e r i o r h a l f . The p o s i t i o n of g r e a t e s t height l i e s at 

about mid-length i n the l e f t v a l v e but j u s t behind 1/3 le n g t h i n the 

r i g h t v a l v e . The v e n t r a l margin i s g e n t l y convex i n the l e f t v a l v e , 

but s t r a i g h t to weakly concave i n the r i g h t v a l v e w i t h a short 

oblique p o s t e r o - v e n t r a l margin. The p o s t e r i o r margin forms a r i g h t 

angled point at % he i g h t i n the r i g h t v a l v e , but has a rounded margin 

w i t h the p o s t e r i o r e x t r e m i t y at % height i n the l e f t v a l v e . The a n t e r i o r 

margin i s rounded. The l e f t . v a l v e overlaps the r i g h t around the e n t i r e 

margin except a t the p o s t e r i o r end of the r i g h t v a l v e where there i s no 

ov e f l a p . The l a t e r a l surface i s smooth and s t r o n g l y i n f l a t e d w i t h 

the greatest w i d t h at mid-length. The l a t e r a l s u r f a c e beneath the 

s t r a i g h t part of the d o r s a l margin i s somewhat f l a t t e n e d partiéularly 
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i n males. The s a g i t t a l plane i s not f i a t s i n c e the l e f t v a l v e extends 

p o s t e r o - d o r s a l l y and i n the m i d - v e n t r a l r e g i o n . The r i g h t v a l v e i s 

i n c i s e d along the d o r s a l margin. 

The hinge of the r i g h t v a l v e c o n s i s t s of a low, elongate, 

c f e n i i l a t e a n t e r i o r t o o t h , a smooth median groove and a p o s t e r i o r 

c r e n u l a t e tooth which continues as a r i d g e around the p o s t e r i o r end 

of the v a l v e . This r i d g e f i t s i n t o a corresponding s h e l f i n the 

l e f t v a l v e . 

The marginal zone i s r a t h e r narrow, without v e s t i b u l e s . Other 

i n t e r n a l d e t a i l s could not be seen. 

Males are more elongate and l e s s h i g h than females and have a 

more draxm out p o s t e r i o r part o f the v a l v e s . 

Remarks: This species appears to bave been erected by Van Veen 

(1936) but i t has f r e q u e n t l y been c r e d i t e d to T r i e b e l 1936. Gründel 

(1966) r e f e r r e d i t to the genus S i g i l l i u m Kusnetsova but t h i s i s such 

an i m p e r f e c t i y known genus that i t seems b e t t e r to r e t a i n i t i n 

K r a u s e l l a f o r the present. 

Occurrence: T h i s species can be found throughout the Cenomanian. 

Genus SAIDA Hornibrook, 1952 

Type species: Saida t r u n c a t a Hornibrook, 1952 

Saida c f . S. nettgauensis Grundel, 1967 

( P l a t e 29, f i g s . 5,6; P l a t e 35, f i g . 6) 

? 1966 Saida nettgauensis Gründel: 49, p l . 8 , f i g s . 36,37. 

Diagnosis: A species of the genus Saida w i t h a short d o r s a l 

r i b , concave v e n t r a l margin and a pointed v e n t r o - l a t e r a l a l a . 

M a t e r i a l : 255 v a l v e s 

Measurements (mm) Length Height Width 

L e f t v a l v e , OS 10021 0.330 0.200 0.100 

Right v a l v e , OS 10022 0.319 0.187 0.100 



D e s c r i p t i o n : Valves s m a l l , r e c t a n g u l a r , w i t h a compressed o u t l i n e 

i n d o r s a l view. Dor s a l margin s t r a i g h t , v e n t r a l margin concave i n 

the middle but otherwise p a r a l l e l to the d o r s a l margin. P o s t e r i o r 

margin o b l i q u e l y rounded w i t h the p o s t e r i o r e x t r e m i t y at 2/3 h e i g h t . 

A n t e r i o r margin s e m i c i r c u l a r i n the l e f t valve but o b l i q u e l y rounded 

i n the r i g h t v a l v e . There i s a very weak a n t e r i o r m a r g i n a l r i b 

which i s set j u s t i n from the a n t e r i o r margin and j o i n e d to the l a t t e r 

by ä s e r i e s of small cross r i b s . A Short d o r s a l r i b i s developed 

j u s t beneath the p o s t e r i o r end of the d o r s a l margin. V e r t i c a l l y 

beneath t h i s i s the v e n t r o - l a t e r a l process which does not obscure the 

v e n t r a l margin i n l a t e r a l view. There i s a narrow f l a t t e n e d marginal 

r i m around the v a l v e s , t h i s i s smooth, but the r e s t of the val v e 

surface bears l a r g e rounded p i t s . In d o r s a l view the carapace i s 

triangulär with the g r e a t e s t width across the v e n t r o - l a t e r a l process 

at 2/3 len g t h , the p o s t e r i o r i s l a t e r a l l y compressed, 

The hinge of the r i g h t valve c o n s i s t s of two very small 

t e r m i n a l teeth separated by a smooth median groove. The hinge 

of the l e f t valve i s complementary. 

The marginal zone i s moderately wide, without v e s t i b u l e s , 

Other i n t e r n a l d e t a i l s c o u l d not be seen. 

Remarks: This s p e c i e s s t r o n g l y resembles S. n e t t g a u e n s i s 

Gründel 1966, from the A l b i a n of Geirmany, but d i f f e r s by being 

s m a l l e r , r e l a t i v e l y more elongate and having a concave v e n t r a l margin. 

Several t r a n s i t i o n a l forms can be found, however, i n the B r i t i s h A l b i a n 

and u n t i l f u r t h e r m a t e r i a l has been s t u d i e d i t i s unwisei to e r e c t a 

new sp e c i e s . 

Occurrence; This s p e c i e s can be found throughout the Cenomanian • 

of Southern England. 
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Order MYODOCOPIDA Sars, 1866 

Sars,' 1866 • ' 

:'4;v^Ki-Family POLYCOPIDAE Sars, 1866 

Genus POLYCOPE Sars, 1866 

Type species: Polycope o r b i c u l a r i s Sars, 1866 

Polycope b l u e b e l l e n s i s n.sp. 

( P l a t e 29, f i g . 2; P l a t e 37, f i g . 2) 

D e r i v a t i o n of name: A f t e r Blue B e l l H i l l (Kent) - the type 

l o c a l i t y . 

Diagnosis : A species of Polycope w i t h two a n t e r i o r marginal 

s p i n e s , one p o s t e r i o r marginal spine, and a row of fou r spines on 

the d o r s o - l a t e r a l s u r f a c e . There i s a l s o a weak a n t e r i o r marginal 

r i b . 

Hólotype: A r i g h t v a l v e , OS 10024. Sample BB8, 13.5m. below the 

base o f the Plenus M a r l s , Upper Cenomanian, Blue B e l l H i l l , Kent. 

Paratypes: 2 v a l v e s , OS 10025 and OS 10026 from the same h o r i z o n 

and l o c a l i t y . 

Other matérial; 12 v a l v e s . 

Measurements (pmj) Length Height Width 

Holotype, r i g h t v a l v e , OS 10024 0.450 0.340 0.135 

Paratype, l e f t v a l v e , OS 10025 0.400 0.340 0.135 

D e s c r i p t i o n : Valves almost round i n l a t e r a l view w i t h a short 

s t r a i g h t hinge margin. The l a t e r a l surface i s i n f l a t e d , p a r t i c u l a r l y 

d o r s a l l y . The g r e a t e s t width l i e s above the middle o f the v a l v e s . 

The a n t e r i o r and p o s t e r i o r e x t r e m i t i e s of the v a l v e s bear t r i a n g u l a r 

s p ines, and a f u r t h e r marginal spine i s found a n t e r o - d o r s a l l y . On 

the l a t e r a l s u rface j u s t beneath the hinge margin are two c o n i c a l 

spines, another spine occurs p o s t e r i o r to these and a f u r t h e r spine 
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Ì8 found on the l a t e r a l surface j u s t above the p o s t e r i o r spine. A 

very weak r i b begins beneath the ant e r o - d o r s a l spine and runs p a r a l l e l 

to the margin. I t becomes stronger beneath the a n t e r i o r spine and 

i t s s i d e s become f l u t e d . This r i b ends a n t e r o ' v e n t r a l l y . The r e s t 

of the valve surface i s smooth. 

Thé hinge c o n s i s t s of a short bar i n the r i g h t v a l v e and 

an i n d i s t i n c t groove i n the l e f t v a l v e . Other i n t e r n a i d e t a i l s 

c ould not be seen. 

Remarks: The présence and d i s t r i b u t i o n of the spines i n t h i s 

species make i t e a s i l y r e c o g n i s a b l e . P. l u x u r i p s a H e r r i g 1964 

has s e v e r a l spines but bas an omamented l a t e r a l s u r f a c e . The 

présence of two a n t e r i o r and ohe p o s t e r i o r marginai spines suggests 

that the species might belong to the genus Thaumatocypris MGeller, but 

i n that genus the spines are much longer. The c e n t r a i muscle scars 

might place the species w i t h c e r t a i n t y but u n f o r t u n a t e l y they cannot 

be seen and so the species i s placed i n the genus Polycope on the 

bas i s o f i t s small s i z e and general form. 

Occurrence: This species bas been found i n Middle and Upper 

Cenomanian samples o f s o f t e a s i l y processable c h a l k . As w i t h other 

Polycope species i t i s e a s i l y broken and i s t h e r e f o r e not found i n 

barder samples. . 

Polycope d e l i c a t a n.sp. 

( P i a t e 29, f i g . 3; P i a t e 37, f i g . 1) 

D e r i v a t i o n of name: R e f e r r i n g to the d e l i c a t e nature of the 

Ornament i n t h i s s p e c i e s . 

Diagnosis; A species of Polycope w i t h a marginai f r i l l extending 

a l i around the v a l v e s except f o r a short distance along the d o r s a l 

margin. Surface s t r o n g l y r e t i c u l a t e w i t h some of the i n t e r v e n i n g 

r i b l e t s r a i s e d i n t o h i g h r i d g e s . 
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Holotype ; A l e f t v a l v e , OS 10027. Saiiq>le BB8, 13.5m. below the 

base o f the Planus M a r l s , Upper Cenomanian, Blue B e l l H i l l , Kent. 

Paratypes; 9 valves OS 10028 t o OS 10036 from the same h o r i z o n 

and l o c a l i t y . 

Other m a t e r i a l : 83 v a l v e s . 

Measurements (mm) Length Height Width 

Holotype, l e f t v a l v e , OS 10027 0.308 0.253 0.105 

Paratype, t i g h t v a l v e , OS 10028 0.330 0.280 0.105 

D e s c r i p t i o n : Valves aliaost round i n l a t e r a l view w i t h s l i g h t l y 

f l a t t e n e d d o r s a l margin. At 1/3 l e n g t h along the d o r s a l margin a 

t h i n marginai f r i l l begins. This continues around tbe a n t e r i o r , 

v e n t r a l and p o s t e r i o r margins and ends a f t e r t u r n i n g i n onto the 

l a t e r a l s u r f a c e ^ j u s t below tbe d o r s a l margin at the p o s t e r i o r . 

The s u r f a c e of the valves i s s t r o n g l y r e t i c u l a t e , a d j o i n i n g the 

marginai f r i l l are two co n c e n t r i c rows of fossae. In the c e n t r a i 

area the muri of some of the fossae are r a i s e d i n t o high r i d g e s . 

Four or f i v e such r i d g e s u s u a l l y run p a r a l l e l t o , and beneath, the 

p o s t e r i o r t e r m i n a t i o n of the marginai f r i l l . Towards the d o r s a l 

margin the muri form spines r a t h e r than r i d g e s . 

The hinge i s simple. Tbe d o r s a l margin of both v a l v e s i s 

s t r a i g h t and f l a t t e n e d to form a bar. There appears to be a very 

weak groove along tbe lower edge of the bar i n the l e f t v a l v e which 

suggests that tbe bar i n the r i g h t v a l v e f i t s beneath i t . 

. The marginai zone i s very narrow. Marginai pores cannot he seen. 

Therè i s a shallow p i t on the i n t e r n a i surface which presumably houses 

the muscle s c a r s , but no scars could be seen. 

Remarks: P. oweni Kaye, 1965 i s l a r g e r than P. d e l i c a t a 

and l a c k s the marginai f r i l l and the r a i s e d r i d g e s i n the r e t i c u l a t i o n , 

but i t does have the same type of hinge. P. luxuriösa H e r r i g , 1964 from 
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the M a a s t r i c h t i a n o£ Rügen, has a marginai r i b but t h i s i s not r a i s e d 

i n t o a f r i l l . I t s surface i s dominated by r i d g e s and i t has a reduced 

r e t i c u l a t i o n \^en coiiq>ared t o P . d e l i c a t a . P. l u x u r i o s a a l s o has long 

marginai s p i n e s . 

Occurrence: P. d e l i c a t a occurs i n the Middle and upper Cenomanian 

I t appears t o be f a i r l y common, but i t s appearance i n samples i s 

govemed by the hardness of the ch a l k . I t i s most common i n re s i d u e s 

from s o f t e a s i l y processed chalk, ahy d i f f i c u l t y i n processing r e s u l t s 

i n i t s d e s t r u c t i o n . 

Polycope nuda Kaye, 1965 

( P i a t e 37, f i g . 3) 

1965c Polycope nuda Kaye: 221, 222, pi.A,' f i g s . 1-3. 

Di a g n o s i s : A species of Polycope w i t h a sub-round o u t l i n e , and. 

a smooth, to weakly ornamented s u r f a c e . 

M a t e r i a l ; 18 v a l v e s . 

Measuréments (mm) Length Height Width 

Right v a l v e , OS 10037 0.395 0.341 0.143 

D e s c r i p t i o n : O u t l i n e sub-round, w i t h a f l a t t e n i n g along the 

hinge margin. Some specimens d i v e r g e from the roUnded o u t l i n e by 

being l e s s convex along the p o s t e r o - v e n t r a l margin. Valves 

moderately i n f l a t e d . The l a t e r a l s u r f a c e may be smooth but i n most 

specimens there are weak, c o n c e n t r i c r i b s around the margins of the 

v a l v e s . These r i b s are u s u a l l y more obvious around the a n t e r i o r 

margin. 

The hinge c o n s i s t s of a bar i n the l e f t v a l v e which f i t s i n t o 

a groove i n the r i g h t v a l v e . 

Rèmarks: This species was f i r s t d e scribed by Kaye 1965c. 

The Cenomanian specimens are s i m i l a r to Kaye's m a t e r i a l but they 

are c o n s i d e r a b l y s m a l l e r . 

Occurrence : Rarei but can be found throughout the Cenomanian. 
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Polycope oweni Kaye, 1965 

( P l a t e 29, f i g . 4; P l a t e 37, f i g . 4) 

1965c Polycope oweni Kaye: 222j 223; p l . 4 , . f i g s . 11-15. 

D i a g n o s i s : A species of Polycope w i t h weak c o n c e n t r i c r i b s 

on the l a t e r a l surface and numerous s m a l l spines which are more 

s t r o n g l y developed along the v e n t r a l margin. 

Hátéríal; 23 v a l v e s . 

MeáSüréménts (um) Length Height Width 

L e f t v a l v e , OS 10039 0.352 0.209 0.083 

Right v a l v e , OS 10038 0.363 0.313 0.086 

D e s c r i p t i o n : O u t l i n e sub-round, w i t h a s l i g h t f l a t t e n i n g 

along the binge margin. Valves moderately i n f l a t e d . The l a t e r a l 

s u r face bears a s e r i e s of weak c o n c e n t r i c r i b s which e n d o s e a 

weakly r e t i c u l a t e area i n tbe c e n t r e . Spines may be present along 

the r i b s but between tbe r i b s there are numerous very small 

protuberanees. Small spines are present arouhd most of tbe margin 

but they beeome l a r g e r and t b i e k e r along tbe v e n t r a l margin. 

The hinge c o n s i s t s of sbort bars i n each v a l v e whieb overlap 

each o t h e r . In tbe r i g h t valve there i s a groove beneath the hinge 

bar. The r i g h t v a l v e possesses a contact groove around i t s e n t i r e 

inner margin which accepts tbe edge of the l e f t v a l v e . Other 

i n t e r n a l d e t a i l s cannot be seen. 

Remarks: Kaye (1965c) d e s c r i b e s t h i s s p e c i e s as having a 

r a t h e r v a r i a b l e ornament with some specimens being r e t i c u l a t e and 

some being spinose. The Cenomanian r e p r e s e n t a t i v e s appear more likè 

the spinose v a r i a n t s ( p l . 4 , f i g . 1 1 ) of Kaye, but they also bave 

small marginai spines. 

Occurrence: Cenomanian, but o n l y from e a s i l y processed samples 
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CHAPTER 6 

STATIGRAPHY 

Marked changes i n the ostracod fauna occurred d u r i n g the 

Cenomanian p e r i o d i n Southern England. Changes were not only at 

the species l e v e l but many genera a l s o disappeared, eg. D o l o c y t h e r i d e a , 

Homocythere, P l a t y c y t h e r e i s , Protocythere and Schule.ridea. I t must 

be noted t h a t some of these genera e.g. P l a t y c y t h e r e i s can be found i n 

post-Cenomanian de p o s i t s from other areas but i n Southern England 

t h e i r disappearance i s abrupt and occurs at tbe same l e v e l i n a l l 

the areas s t u d i e d . Several new genera appear during the Cenomanian 

e.g. Amphicytherura, C u r f s i n a ? , I d i o c y t h e r e , Imhotepia, Limbufgina?, 

Loxoconcha?, O e r t l i e l l a , T r a c h y l e b e r i s and X e s t o l e b e r i s . These 

genera bave a l l been recorded from Upper Cretaceous d e p o s i t s . 

O e r t l i e l l a , T r a c h y l e b e r i s and X e s t o l e b e r i s a l s o bave recent 

r e p r e s e n t a t i v e s . The main changes i n tbe Ostracoda occurred near 

the base of the Stage, at the l e v e l o f the mid-Cenomanian non-

sequence and i n the middle of the Plenus Marls ( j u n c t i o n between 

beds 3 and 4 ) . However, other changes occur between these three 

l e w l s , and a u s e f u l s t r a t i g r a p h y based on Ostracoda can be drawn 

up ( F i g . 6 :T0) . As i n most Cretaceous sequences the T r a c h y l e b e r i d i d a e 

are the most important group since they are common, they evolved 

r a p i d l y and are strong enough to be preserved, and to withstand 

processing. The f o l l o w i n g account i s r e s t r i c t e d to those species 

which are regarded as being s t r a t i g r a p h i c a l l y u s e f u l , and tbe zones 

r e f e r r e d to are those defined by C a r t e r and Hart (1977) as benthonic 

f o r a m i n i f e r a l zones ( F i g s . 2 :1 and 6 : 1 ) . 

Comparatiyely few changes occur at the Albian/Cenomanian 

boundary. A few metres below the top of tbe A l b i a n I s o c y t h e r e i s 
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f i - s s i c o s t i s T r i e b e l , I . f o r t i n o d i s T r i e b e l , Eucythere s o l i t a r i a T r i e b e l 

and E. t r i g o n a l i s (Jones and Hinde) disappear, (Mertens, 1956), w h i l s t 

at the boundary i t s e l f C y t h e r e l l o i d e a knaptonensis Kaye, Nebcythere (P.) 

t e n u i s , N. (P.) l i n g e n e n s i s Mertens and Homocythere l a p p a r e n t i (Damotte 

and G r o s d i d i e r ) disappear from the B r i t i s h s u c c e s s i o n . Species such 

as C y t h e r e l l o i d e a s t r i c t a . Schulerideà j o n e s i a n a , D o l o c y t h e r i d e a (P.) 

bosquetiana, P l a t y c y t h e r e i s c f . ? . g a u l t i n a , P.. cf.chapmani, C y t h e r e i s 

thoerenensis, C. h i r s u t a , C. l a r i v o u r e n s i s , C. h i n d e i h i n d e i , 

C. luermannae s.1., Homocythere h. h a r r i s i a n a , Neocythere (N.) 

vanveeni, N. (P.) semiconcentrica and N. (P.) steg h a u s i are present i n 

both the Âlbian and Cenomanian of Southern England. Of these species, 

D. (P.) bosquetiana, P . c f . P . g a u l t i n a , P.cf.P.chapmani and N. (P.) 

steghausi are o n l y present i n the lowest few metres of tbe Cenomanian 

bût at t h i s l e v e l they are u s u a l l y very common and are t h e r e f o r e 

u s e f u l s t r a t i g r a p h i c a l l y . 

There are s e v e r a l new appearances at the base of the Cenomanian. 

although f u r t h e r work may r e v e a l that some o f the species extend i n t o 

the A l b i a n . Some of the more important appearances are of C y t h e r e l l a 

medwayi, C y t h e r e l l o i d e a globosa, Loxoconcha ? i c k n i e l d e n s i s , 

Monoceratina bonnemai and M. h e r r i g i . Of these, C. globosa and 

M. bonnemai bave v e r y l i m i t e d s t r a t i g r a p h i c ranges, being found only 

i n the G l a u c o n i t i c M a r i and succeeding few metres o f the Cenomanian. 

L. ? i c k n i e l d e n s i s i s a very u s e f u l species because i t occurs i n la r g e 

numbers throughout the lower part of the Lower Cenomanian ( i t 

disappears j u s t aboyé the base of Zone 9). O e r t l i e l l a donzei appears 

near the base o f the Cenomanian a t Culver C l i f f (top of Zone 8) but 

f u r t h e r n o r t h , towards P i t s t o n e and B a r r i n g t o n , i t s f i r s t appearance 

becomes p r o g r e s s i v e l y l a t e r so that at B a r r i n g t o n i t f i r s t appears 

above the mid-Cenomanian non-sequence. Loxoconcha ? b l u e b e l l e n s i s 

important s p e c i e s because i t i s common throughout the Middle and 
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Upper Cenomanian. I t g e n e r a l l y makes i t s f i r s t appearahce at the 

base of the Mi d d l e Cenomanian but at Glyndeboume and Blue B e l l H i l l , 

i t can be found lower than t h i s , i n Zone 10. 

Important changes occur near the l e v e l of the mid-Cehomanian 

non-sequence. Many species disappear at t h i s l e v e l , or become much 

l e s s abundant and disappear a few me t r e s above the non-sequence, e.g. 

Cythereis h i n d e i h i n d e i , C.liiermannae s . l . , C.thòerenensis, 

Homocythere h a r r i s i a n a , Neocythere (N.) vanveeni, N.(P.) semiconcentrica, 

P l a n i l e b e r i s chathamensis, P. s a n d e r s i , P rotocythere l i n e a t a s t r i a t a 

and Schuleridea j o n e s i a n a . In the southern s e c t i o n s , namely Culver 

C l i f f , Southerham and Blue B e l l H i l l H.Kharrisianai disappears somewhat 

e a r l i e r (at the top of Zone 10), w h i i s t N. (N.) vanveeni a l s o 

disappears at t h i s l e v e l i n the Southerham and Cu l v e r C l i f f s e c t i o n s , 

I t i s i n t e r e s t i n g to note that Veenia i n f e r a n g u l a t a always appears 

at the same l e v e l at which H.hharrislana d i e s out. V. i n f e r a n g u l a t a 

i s often. very abundant, but i t s range i n Southern England i s r a t h e r 

s h o r t . I t extends up t o the base of the Upper Cenomanian, or 

o c c a s i o n a l l y j u s t i n t o the Upper Cenomanian, V. i n f e r a n g u l a t a i s 

u s u a l l y found i n a s s o c i a t i o n w i t h V, c f . b a l l o n e n s i s , but t h i s 

l a t t e r species i s not so abundant and i s not always present. 

Monoceratina b l u e b e l l e n s i s and B a i r d i a southerhamensis may a l s o be 

found throughout the Middle Cenomanian and M. b l u e b e l l e n s i s extends up 

to the top of the Cenomanian. However, these two species are not 

always present i n samples from these l e v e l s and hence t h e i r value i s 

l i m i t e d . Two s p e c i e s , Limburgina ? a l a t a and Pontocyprélla robusta, make 

t h e i r f i r s t appearance j u s t above the mid-Cenomahi-an non-sequence. 

P. robusta i s o f t e n common and i s a u s e f u l i n d i c a t o r of post mid-

Cenomanian non-sequence s t r a t a . Monoceratina sp.A,-may a l s o appear 

at t h i s l e v e l but i t s d i s t r i b u t i o n i s r a t h e r s p o r a d i c , Córhicytbereis 

l a r i v o u r e n s i s i s a very u s e f u l species because i t i s common throughout 
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the Lower and Middle Cenomanian and i t dies out at the base of the 

Upper Cenomanian. 

Several species make t h e i r f i r s t appearance d u r i n g the 

Upper Cenomanian. I s o c y t h e r e i s c f X.grossouvrensis appears towards' 

the top of the Middle Cenomanian but i n the Culver C l i f f s u c cession 

a few specimens bave a l s o been found at the base o f the Middle 

Cenomanian. I d i o c y t h e r e donzei and C u r f s i n a ? d e r o o i both appear at 

the base of the Upper Cenomanian w h i i s t Amphicytberura c f . f a l l o t i , 

Imhotepia euglyphea and Neocythere (P.) k a y e i f i r s t appear somewhat 

above the base of t h i s sub-stage. Pseudobythocythere c o l i n i o f t e n 

becomes q u i t e common through the Upper Cenomanian but t h i s species 

can be found as low as the top of the Lower Cenomanian . S i m i l a r l y 

C y t h e r e l l o i d e a bonnemai i s o f t e n common i n the Upper Cenomanian but 

occ a s i o n a i specimens can he found from the lower Middle Cenomanian. 

Most of the s p e c i e s which are present i n Zone 13 can a l s o be 

found in-the lower p a r t of the Plenus Marls (Beds 1 - 3 ) . 

Brachycythere c f . B . l a t i c r i s t a t a a l s o occurs at t h i s l e v e l and may a l s o 

be found at the top of Zone 13. Eucythere c o l i n i appears to be 

r e s t r i c t e d to Bed 1 of the Plenus Marls and bere i t i s o f t e n extremely 

common. It has not been found beneath or above t h i s h o r i z o n i n 

Southern England. At the top of Bed 3 (= the sub Bed 4 e r o s i o n 

surface) a marked change occurs i n the ostracod fauna. Most species 

disappear at t h i s l e v e l and only species of the C y t h e r e l l i d a e , 

I s o c y t h e r e i s cf. I.grossouvrensis and Monoceratina h e r r i g i can be 

found above t h i s l e v e l i n the Plenus Marls. C y t h e r e l l o i d e a h i n d e i 

becomes common above Bed 3 but specimens of t h i s s p e c i e s may a l s o 

be found i n Beds 1 - 3 of the Plenus Marls and o c c a s i o n a l l y i n the 

Middle Cenomanian. Occasionai specimens of C y t h e r e i s sp.A. a l s o 

occur above Bed 3 of the Plenus M a r l s . 
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Samples from above the Planus Marls are g e n e r a l l y too hard to 

be processed. Howeyer, one sample from Buckland Newton revèaled 

a s i m i l a r r e d u c e d fauna t o t h a t from the top p f thé Plenus M a r l s . 

I t contäined s p c c i e s of C y t h e r e l l a , Monoceratina c f . M . umbohata, M. 

h e r r i g i and numerous spécimens of C y t h e r e l l o i d e a h i n d e i . 

Species of C y t h e r e l l a are not very u s e f u l s t r a t i g r a p h i c a l l y 

s i n c e most of them can be found throughout the Cenómanian. Some 

v a r i a t i o n i n r e l a t i v e abundance may be observed, howevér, w i t h 

C. c f .C.truncata and C. medwayensis being more abundant below t h e m i d -

Cenomanian non-sequence, w h i l s t C. can t a b r i g e n s i s . a n d C . a f f . C . c o n t r a c t a 

become more common above the mid-Cenomanian non-sequence. 

C e f .C.truncata, i n f a c t , bas not been found i n the upper p a r t of 

Zone 13 nor i n the Plenus M a r l s . C y t b e r e l l o i d e a s t r i c t a and 

C y t h e r e l l o i d e a k a y e i are both présent throughout the Cenómanian but 

C. s t r i c t a i s more common beneath the mid-Cenomanian non-sequence 

w h i l s t C. kaye i i s more common above tbe non-sequence. 

Species of the Cytheruridae are g e n e r a l l y long ranging and 

hence t h e i r s t r a t i g r a p h i e value i s l i m i t e d . However, 

Hemiparaeytberidea minut i s s ima i s only common i n the Lower Cenómanian 

and bas not been found above the base of the Upper Cenómanian. 

Conversely Eucytherura (E.) l o n g i s c u l p t a has only been found i n the 

Middle and Upper Cenómanian. 

The above s t r a t i g r a p h i e d i s t r i b u t i o n s are summarised i n 

F i g . 6 : 1 . With référence to t h i s diagram the s t r a t i g r a p h y of each 

s e c t i o n studied may now be analysed. 

Buckland Newton 

The base of t h i s s e c t i o n i s known to l i e some way above the ; 

mid-Cenómanian non-sequence (Kennedy 1970, C a r t e r and Hart, 1977). 

The Ostracoda agrée eompletely w i t h t h i s o b s e r v a t i o n , but species 

2 58 



«o. 
en 
ro 

MIDDLE^ UPPER R M. TUR. 
12 13 U 

's' 1 > 1 , ï 1 1 

Ì U - J ; 1 1 1 

« 

r-f 

¿0." 
1 

re 
sa 

CD 

n 

0 
1 
a) m 

C h. hindei 

C. larivourensis 

C? derooi 

L.?QlQtQ 

L.?bluebellensis 

I.cf.I.grossouvrensis 

0. donzei 

P. robus1-a 

V inferangulato 

C. bonnemai 

M.bluebellensis 

B. southerhamensis 

I. donzei 

l^onoceratina sp. A 

I. euglyphea 

A.cf.A. falloN 

N.(R) kayei-

B. cf.B.laticrist-Qt-Q 

E. colini 

C. hindei 



such as Cythereis h i n d e i h i n d e i , C o r n i c y t h e r e i s l a r i v o u r e n s i s and 

Veenia i n f e r a n g u l a t a can be found i n the lower p a r t of the s e c t i o n , 

thus i n d i c a t i n g a Middle Cenómanian âge f o r the lowest few mètres. 

I^.cf .I.grossouvrensis and C. ? der o o i can be found throughout the 

s e c t i o n but I . donzei and C. bonnemai f i r s t appear about 8 m. above 

the base. Thus, t b i s s e c t i o n c o n s i s t s mainly of Upper Cenómanian 

ch a l k . Towards the top of the s e c t i o n the Plenus Maris can be seen. 

Bed 1 was sampled and contained numerous spécimens of Eucythere c o l i n i . 

Above tbe sub Bed 4 érosion surface Ostracoda are r a r e . Apart from 

species of C y t h e r e l l a the o n l y species found were 0. d o n z e i , 

I . c f . I . g r o s s o u v r e n s i s , M. umboriatoides and C. h i n d e i . A s i n g l e sample 

from a mari seam i n the succeeding Turonian chalk r e v e a l e d a s i m i l a r 

reduced fauna w i t h niomerous spécimens of C y t h e r e l l a spp.& Monoceratina spp.& 

a l s o s e v e r a l spécimens of C. h i n d e i . The d i s t r i b u t i o n o f the t o t a l » 

Ostracoda fauna from t h i s s e c t i o n i s shown i n Enclosure 1, Fig , 6 : 2 

shows a com'parison of the s t r a t i g r a p h y based on Ostracoda and 

F o r a m i n i f e r i d a . 

S h i l l i n g s t o n e 

Samples were obtained from i n d i v i d u a i beds o f the Plenus Maris 

and from the top of the Grey Chalk j u s t beneath the Plenus M a r i s . 

From j u s t beneath the Plenus Maris spécimens of Neocythere (P.. ) k a y e i 

and C y t h e r e l l o i d e a h i n d e i i n d i c a t e a p o s i t i o n near the top of the 

Upper Cenómanian. Beds 1 and 2 show s i m i l a r faunas w i t h numerous 

spécimens of Brachycythere c f . B . l a t i c r i s t a t a . No spécimens of 

Eucythere c o l i n i have been found from t h i s l o c a l i t y . S e v e r a l species 

disappear at the top of bed 2, most noteable being the disappearance 

of I d i o c y t h e r e donzei, P o n t o c y p r e l l a robusta and Brachycythere c f . B. 

l a t i c r i s t a t a . Above bed 2 tbe fauna i s very reduced and i s made up 

of C y t h e r e l l a s , I s o c y t h e r e i s cf .I.grossouvrensis and C y t h e r e l l o i d e a 

h i n d e i . A few spécimens of C y t h e r e i s sp. A. bave a l s o been found 
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from Bed 6. Thus the Plenus Maris from S h i l l i n g s t o n e d i s p l a y a t y p i c a l 

o s t r a c o d fauna f o r t h i s l e v e l (Fig.6:3) w i t h a d i s t i n c t d i v i s i o n between 

the lower and upper beds. 

Culver C l i f f 

Samples c o l l e c t e d from Culver C l i f f proved to be very 

d i f f i c u l t to process and hehce o n l y 7 samples from above the mid-

Cenpmanian non-sequence could be examined. The lower l e v e l s however 

were more marly and Ostracoda were obtained from most of thèse samples. 

C y t h e r e l l o i d e a globosa, Monoceratina bonnemai, Neocythere (P.) 

stegh a u s i and Loxoconcha?icknieldensis are a i l confined to the 

lowest 3 mètres.of,the s e c t i o n which i s represented by thé G l a u c o n i t i c 

M a r i , w h i l s t P l a t y c y t h e r e i s c f . P . g a u l t i n a , P.cf.P.chapiaani and 

(P.)bosquetiana bave not been recorded at a i l . T his suggests t h a t the 

ba s a i beds of the Cenómanian are e i t h e r condehsed o r , more l i k e l y , 

absent from t h i s s e c t i o n ( F i g . 6:4). This agrées w i t h the 

f o r a m i n i f e r a l zonation of t h i s s e c t i o n g i v e n i n C a r t e r and Hart (1977). 

O e r t l i e l l a donzei can be found a i l the way through t h i s s e c t i o n and 

hence i t s f i r s t appearance i s somewhat e a r l i e r than i n other areas. 

Homocythere h a r r i s i a n a and Neocythere (N.) vanveeni d i e out r a t h e r 

e a r l y i n t h i s séquence (at the top of Zone 10) and they are repl a c e d 

at t h i s l e v e l by Veenia cf..V.ballonensis and V. i n f e r a n g u l a t a . 

At the top of the 0. m a n t e l l i a n a band, C y t h e r e i s h i n d e i h i n d e i 

d i e s out, w h i l s t Limburgina ? a l a t a and Pontocypîrella robusta make t h e i r 

f i r s t appearance. This l e v e l i s c o r r e l a t e d w i t h the mid-Cenomanian 

non-sequence ( C a r t e r and Hart, 1977). S c h u l e r i d e a j o n e s i a n a , 

C y t h e r e i s thorenensis and P l a n i l e b e r i s s a n d e r s i however, can be found 

a few mètres above t h i s l e v e l . The d i s t r i b u t i o n of Ostracoda i n the 

few samples from above thè mid-Cenomariian non-sequence compare w e l l 

w i t h the other s e c t i o n s (Figs.6:2-6:9). Only two samples from the 
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Plenus Marls could.be processed. The sample from Bed 1 contained 

a normal Upper Cenomanian fauna w i t h I d i o c y t h e r e d o n z e i , Neocythere 

(P) k a y e i and numerous specimens of Eucythere c o l i n i . The followxng 

sample from Bed 2 revealed a s i m i l a r fauna but w i t h numerous specimens 

of Brachycythere c f . B . l a t i c r i s t a t a and no specimens o f E. c o l i n i . 

P i t s t o n e 

This s e c t i o n g i v e s a complete sequence through the Cenomanian 

with the Plenus Marls and the Melbourn Rock at the top. 

Un f o r t u n a t e l y the Upper Cenomanian samples were d i f f i c u l t to process 

and consequently they show reduced faunas. F o r a m i n i f e r a l zones 

were drawn up by M.B. Hart using the same samples used i n t h i s study. 

At the base of the s e c t i o n q u i t e long ränges are sbown by 

Doloc y t b e r i d e a bosqüetiana, Neocythere (P.) s t e g h a u s i , P l a t y c y t h e r e i s 

cf .P. g a u l t i n a and P. c f .P. chapmani ( F i g . 6:5). This suggests that the 

lower p a r t of t h i s sequence i s q u i t e a l o t t h i c k e r than at Culver 

C l i f f . Loxoconcha ? i c k n i e l d e n s i s a l s o has a c o n s i d e r a b l y lònger ränge 

i n the P i t s t o n e s e c t i o n . Thus Zone 8 i s r a t h e r t h i c k i n t h i s s e c t i o n 

and t h i s i s corroborated by the f o r a m i n i f e r a l evidence (Hart, pers. 

comm.). O e r t l i e l l a donzei f i r s t appears i n P i t s t o n e a t the top of 

Zone 9 w h i l s t Loxoconcha ? b l u e b e l l e n s i s appears j u s t above the base of the 

Middle Cenomanian. At the base of the to t t e r n h o e Stone C y t h e r e i s 

thoerenensis, C. h i n d e i h i n d e i , C. h i r s u t a and Homocythere h. h a r r i s i a n a 

die out, w h i l s t Veenia i n f e r a n g u l a t a and V.cf .V. b a l l o n e n s i s make 

t h e i r f i r s t appearance. J u s t above the Totternhoe Stone Neocythere 

(N.) vanveeni, N.(P.) semiconcentrica, Protocythere l i n e a t a s t r i a t a , 

P l a n i l e b e r i s s a n d e r s i and Schuleridea jonesiana d i e out w h i l s t 

P o n t o c y p r e l l a robusta and Limburgina ? a l a t a make t h e i r f i r s t 

appearances. The top of the Totternhoe Stone i s marked by the mid-

Cenomanian npn-sequence and thus t h i s l e v e l i s extremely important 

i n t h i s s e c t i o n . 
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C hindei 



Aböut 8 m. above tbe mid-Cenomanian non-sequence C o r n i c y t h e r e i s 

l a r i v o u r e n s i s and Veenia i n f e r a n g u l a t a d i e out. This l e v e l may be 

c o r r e l a t e d w i t h the top of the Middle Cenomanian or t h i s may be a 

few metres h i g h e r (Hart pers.comm.). The ost r a c o d fauna through 

the Upper Cenomanian i s r a t h e r poor, but I s o c y t h e r e i s c f J.grossouvrens i s 

may be found from the top of the Middle Cenomanian pnwards. 

C y t h e r e l l o i d e a bonnemai, Id i o c y t h e r e d o n z e i , Neocythere (P.) kayei 

and Amphicythernra c f .Ä. f a l l o t i may a l s o be found towards the top of 

the s e c t i o n . 

The Plenus Marls were c o l l e c t e d bed by bed except f o r Bed 4 

which was absent. Bed 1 contained a fauna s i m i l a r to that i n the 

preceeding c h a l k . Bed 2 produced a l a r g e fauna w i t h the noteable 

exceptions of Imhotepia euglyphea, LoxoconchaT b l u e b e l l e n s i s and 

Neocythere (P.) k a y e i which were present beneath t h i s l e v e l . Bed 2 

a l s o contained s e v e r a l specimens of Brachycythere c f . B . l a t i c r i s t a t a 

The fauna from Beds 3 - 8 was much reduced but Cytherélloidèa-^hindei 

and C y t h e r e i s sp.A. were present i n these beds. 

Attempts were made t o process the o v e r l y i n g Melbourn Rock 

but t h i s proved to be too hard and only specimens of C y t h e r e l l a spp. 

were obtained. 

B a r r i n g t o n 

This s e c t i o n c o n s i s t s of Lower and Middle Cenomanian chalk 

and good o s t r a c o d faunas were obtained throughout (see Enclosure 4, 

and F i g . 6:6). 

At the base of the s e c t i o n Dolocytheridea (P.) bosquetiana, 

P l a t y c y t h e r e i s cf.P. g a u l t i n a , P.cf.P.chapmani and Neocythere (P.) 

steghausi were o n l y found i n the lowest one or two samples w h i l s t 

Loxoconcha ? i c k n i e l d e n s i s was only found i n the lowest 4 m. As i n 

the Culver C l i f f s e c t i o n t h i s i n d i c a t e s a reduced or absent lower p a r t 

2 6 « 



Ol 

"</> 
c= 
Ol . T3 OJ e Ol TD E C 

je u 1= 
o 

— -Q 
—1 ± Q : 

a — 
4 - • o 
= > 
O 

Q 

•.•.••-•-.•V Im I T T 

T 

1 

1 

Fig.6:6 Ostracod s t r a t i g r a p h y of tiie Barrington sect ion , Cambridgesliire. 

267 



of the Cenomanian. This agrees w i t h the f o r a m i n i f e r a l data of 

Hart (1973). Loxoconcha ? b l u e b e l l e n s i s f i r s t appears i n t h i s s e c t i o n a t 

the base of the Middle Cenomanian but O e r t l i e l l a donzei does not 

appear u n t i l above the mid-Cenomanian non-sequence. 

J u s t below the mid-Cenomanian non-sequence C y t h e r e i s h i n d e i 

h i n d e i , C. luermannae s. 1., Homocythere h. h a r r i s i a n a , P l a n i l e b e r i s 

Chathamensis, Protocythere l i n e a t a s t r i a t a and S c h u l e r i d e a jonesiana . 

a l l d i e out, w h i l s t Veenia i n f e r a n g u l a t a , V.cf.V. b a l l o n e n s i s and 

P o n t o c y p r e l l a robusta make t h e i r f i r s t appearance. Limburgina ? 

a l a t a a l s o appears a few metres above the mid-Cenomanian non-sequence, 

but the s e c t i o n does not extend high enough f o r I s o c y t h e r e i s c f . I . 

grossouvrensis to be found, nor f o r C o r n i c y t h e r e i s l a r i v o u r e n s i s 

to d i e out. Upper Cenomanian chalk i s ther e f o r e not q u i t e reached. 

Blue B e l l H i l l 

The main s e c t i o n from t h i s quarry c o n s i s t s of Middle 

and Upper Cenomanian c h a l k , but 3 samples from the Lower Cenomanian 

were a l s o c o l l e c t e d from a nearby quarry. 

The samples from the lower s e c t i o n have been dated as Zone 10 

by Hart (pers. coram.), but they do c o n t a i n Loxoconcha ? b l u e b e l l e n s i s 

B a i r d i a southerhamensis and Monoceratina b l u e b e l l e n s i s which i n d i c a t e s 

that they come from near the top of t h i s zone ( F i g . 6:7). 

The base of the main s e c t i o n d i s p l a y s tbe 0. m a n t e l l i a n a band. 

The ostracod fauna from t h i s l e v e l r e v e a l s that Homocythere h. 

h a r r i s i a n a i s absent but Veenia i n f e r a n g u l a t a and V.cf.V. b a l l o n e n s i s 

are both present. At the mid-Cenomanian non-sequence Neocythere (N.) 

vanveeni and N. (P.) semiconcentrica both disappear w h i l s t 

Limburgina ? a l a t a and Monoceratina sp. A. make t h e i r f i r s t 

appearance. C y t h e r e i s thoerenensis, C. h i n d e i h i n d e i , P l a n i l e b e r i s 

Chathamensis, P. s a n d e r s i , Protocythere l i n e a t a s t r i a t a and 
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Schuleridea jonesiana a l l d i e out j u s t above the mid-Cenomanian 

non-sequence. A l i t t l e h i g h e r up the sequence C o r n i c y t h e r e i s 

l a r i v o u r e n s i s dies out at the p o i n t where I d i o c y t h e r e donzei makes 

i t s f i r s t appearance. This p o i n t i s regarded as the top of the 

Middle Cenomanian and t h i s l e v e l i s confinhed by the F o r a m i n i f e r i d a 

(Hart, pers. conm.), ( F i g . 6 : 7 ) . J u s t below t h i s l e v e l I s o c y t h e r e i s 

c f . L g r o s s o u v r e n s i s makes i t s f i r s t appearance. In t h i s s e c t i o n 

C u r f s i n a ? derooi f i r s t appears 3 m. below the Plenus M a r l s at the. 

po i n t where Imhotepia euglyphea and Neocythere (P.) k a y e i a l s o make 

t h e i r f i r s t appearances. Bed 1 of the Plenus Marls was sampled and 

produced numerous specimens o f Eucythere c o l i n i amongst a fauna which 

was otherwise s i m i l a r to th a t from preceeding samples. 

Glyndebourne 

This i s a borehole s e c t i o n througb the Lower Cenomanian. 

The samples were easy t o process and good faunas were t h e r e f o r e 

obtained throughoüt (En c l o s u r e 6 ). 

Two samples from the u n d e r l y i n g A l b i a n were examined, and 

apart from species which can be found i n the Cenomanian these samples 

a l s o contained Homocythere Lapparenti and Eucythere t r i g o n a l i s . 

At the base of the Cenomanian P l a t y c y t h e r e i s c f . P . g a u l t i n a and 

P.cf.P.chapmani were o n l y present i n thè lowest 2 m. w h i l s t 

Dolocytheridea (P.) bosquetiana, Monoceratina bonnemai and Neocythere 

(P.) steghausi only occur i n the lowest 4 m. S i m i l a r l y LóXocòhcha? 

i c k n i e l d e n s i s d i e s out o n l y 8 m. i n t o the Cenomanian. I n 

Glyndebourne, as i n B a r r i n g t o n and C u l v e r C l i f f , t h e r e f o r e , the 

lowest beds of the Cenomanian appear to be absent when compared 

to the P i t s t o n e s e c t i o n . Again t h i s i s confirmed by the F o r a m i n i f e r a l 

evidence (Hart pers. comm.). O e r t l i e l l a donzei appears at the base 
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H. lapparenti 
E.trigonalis 
I. fortinodis 

P cf. R gaultina 

0.(R) bosquetiana 

NJR) st-eghausi 
Rl.striat-a 
C.l.bemerodensis 

C.larivourensi? 

C.h.hindei 
C.thoerenensis 

H. harrisiana 
N.(N.) vanveeni 
N.(R) semiconcentricQ 

S. jonesiana 

P cf. R chapmanj^ 
M. bonnemai 
L.? icknieldensis 

R chafhamensis 

0. donzei 
L.? bluebellensis 
B. soufherhamensis 



of Zone 9 i n t h i s s e c t i o n which i s e a r l i e r than i n P i t s t o n e or 

Ba r r i n g t b n but i t does appear a t t h i s l e v e l i n Culver C l i f f . The 

f o r a m i n i f e r a l evidence (Hart pers. comm), shows th a t the top of t h i s 

s e c t i o n i s of lower Cenomanian age, but Loxoconcha ? b l u e b e l l e n s i s 

which i s normally r e s t r i c t e d to the Middle and Upper Cenomanian can 

be found i n the top 16 m. bere ( F i g . 6:8). 

Southerham 

Th i s s e c t i o n extends from the top o f the Lower Cenomanian to / 

the base of the Plenus M a r l s . U n f o r t u n a t e l y samples from the lower 

p a r t of the Upper Cenomanian were d i f f i c u l t to process and 

consequently show reduced ostracod faunas. The lower p a r t of t h i s 

s e c t i o n contains an unusual ostracod fauna. The lowest sample i n 

p a r t i c u l a r contains s e v e r a l species which bave not been recorded 

from elsewhere, e.g. Homocythere ornata, Protocythere s i d d i q u i i . 

T h i s sample a l s o c o n t a i n s the l a s t occurrence of P l a n i l e b e r i s 

Chathamensis, Homocythere h. h a r r i s i a n a and Neocythere (N.) vanveeni, 

even though there i s at l e a s t a f u r t b e r 8 m. of c h a l k beneath the 

mid-Cenomanian non-sequence. Veenia i n f e r a n g u l a t a , V. c f . V . b a l l o n e n s i s 

O e r t l i e l l a donzei and Loxoconcha ? b l u e b e l l e n s i s are a l l present from the 

base of t h i s s e c t i o n . The o n l y change which occurs i n the Ostracoda 

at the mid-Cenomanian non-sequence i s the appearance of P o n t o c y p r e l l a 

robusta. J u s t above the non-sequence C y t h e r e i s b i n d e i h i n d e i , 

C. thoerenensis, P l a n i l e b e r i s s a n d e r s i , Neocythere (P.) semiconcentrica 

and"Veenia cf .y. b a l l o n e n s i s disappear w h i l s t Limburgina ? a l a t a and 

Monoceratina sp.A. make t h e i r f i r s t appearance. Higher up the 

succession C o r n i c y t h e r e i s l a r i v o u r e n s i s disappears a t the p o i n t 

where I s o c y t h e r e i s cf.1. grossouvrensis and C u r f s i n a ? d e r o o i f i r s t 

appear. This l e v e l i s taken t o be the top of the Middle Cenomanian 

and t h i s agrees w i t h the f o r a m i n i f e r a l zonation (Hart pers. comm.) 
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0. donzei 
L.?bluebell 
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L.? a l a t a 
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Monoceratina sp. A 

C.?.derooi 
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I. donzei 

I. euglyphea 

A. c f .A. fa l lot i 

N.(R) kayei 

E. colini 

B.cf. B. la t icr is tata 



Âbove t h i s l e v e l I d i o c y t h e r e d o n z e i , Imhotepia eug1yphea, 

Amphicytherura c f . A . f a l l o t i and Neocythere (P.) k a y e i appear i n 

successive samples ( F i g . 6:9). Tuo samples vere obtained from Bed I 

of the Plenus Maris. As u s u a l the fauna from t h i s l e v e l i s s i m i l a r 

t o t h a t from lower h o r i z o n s but Eucythere c o l i n i was- v e r y common i n 

both samples. Brachycythere c f Î B . l a t i c r i s t a t a was a l s o found i n the 

higher of thèse two samples. . 

Conclusion 

I t can be seen t h e r e f o r e that the d i s t r i b u t i o n of the Ostracoda 

o u t l i n e d a t the beginning o f t h i s chapter ( F i g . 6:1) can be used 

t o c o r r e l a t e Cenomanian s e c t i o n s across Southern England. Some of 

the species occur at s l i g h t l y différent levéis i n différent 

l o c a l i t i e s but i f s e v e r a l species are used to d e f i n e each l e v e l , 

a meaningful s t r a t i g r a p h y can be éstablished (Fig.6 : l ) . When 

used i n co n j u n c t i o n w i t h the f o r a m i h i f e r a l zonation the Ostracoda 

can be used to sub-divide some of the Zones. P l a t y c y t h e r e i s c f . P. 

g a u l t i n a , P.cf.P. chapmani, Neocythere (P.) stegbáusi and , 

Dolocytheridea (P.) bosquetiana occur o n l y i n the lower p a r t of Zone 8 

w h i l s t Amphicytherura c f A . f a l l o t i , Imhotepia euglyphea and 

Neocythere (P.) k a y e i make t h e i r f i r s t appearance towards the top of 

Zone 13. Eucythere c o l i n i i s a p a r t i c u l a r l y u s e f u l s p e c i e s since i t 

bas only been found i n Bed 1 of the Plenus Maris. 

Some of the s p e c i e s mentioned above may a l s o be u s e f u l f o r 

i n t e r n a t i o n a l corrélation. Babinot e t . a l . ( i n press) show that 

Homocythere h a r r i s i a n a bas an i d e n t i c a l range i n the Alpes Maritimes 

of Southern France t o that i n Southern England. Neocythere (N.) 

vanveeni bas an i d e n t i c a l range i n the P a r i s Basin and southern 

England, w h i l s t C o r n i c y t h e r e i s gr. bonnemai (= C. l a r i v o u r e n s i s ? ) 

has an i d e n t i c a l range i n Southern England and the Alpes maritimes 
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Fig.6:10 C o r r é l a t i o n of C e n o m a n i a n s e c t i o n s u s i n g s a l e c t e d s p e c i e s of O s t r a c o d a . 



w i t h o n l y a s l i g h t l y s h o r t e r range i n the P a r i s B a s i n . Amphicytherura 

c f . A . f a l l o t i from Southern England bas a corresponding range to A. 

f a l l o t i from the Alpes maritimes. U n f o r t u n a t e l y there i s yery 

l i t t l e récent l i t e r a t u r e on Cenomanian Ostracoda from Germany but 

Grundel (1966) bas shown t h a t N. (P.) steghausi exténds j u s t i n t o the 

Cenomanian i n the Gamin borehole from East Germany and i t s range i s 

t h e r e f o r e the same i n Germany and Southern England. 

Although no formai o s t r a c o d zonation has been s e t up Fig.6:10 

shows t h a t i t i s q u i t e p o s s i b l e t o c o r r e l a t e Cenomanian s e c t i o n s , 

across Southern England by means of s e l e c t e d s p e c i e s . The v a r i a b l e 

âge pf the base of the Cenomanian can be seen as c l e a r l y as w i t h 

F o r a m i n i f e r a (see Car t e r and Hart 1977),and many other l e v e l s 

can a l s o be i d e n t i f i e d and c o r r e l a t e d . 
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CHAPTER'7 

PALAEOECOLOGY • 

Even though a v a s t amount of l i t e r a t u r e has been p u b l i s h e d 

on the ecology and palaeoecology of Ostracoda, the study of 

palaeoecology i s s t i l l r a t h e r imprecise. K i l e n y i (1971) bas l i s t e d 

some of the problems encountered i n p a l a e o e c o l o g i c a l s t u d i e s of 

Ostracoda. Perbaps the most fundamental problem i s the récognition 

of à b i o c e n o s i s , or p a r t of a biocènosis, i n a f o s s i l p o p u l a t i o n . 

The extent of post-mòrtem t r a n s p o r t , both l a t e r a l l y due t o c u r r e n t s 

and v e r t i c a l l y due to burrowing, can r a r e l y be a s c e r t a i n e d . I n the 

Cenomanian fauna from Southern England there are numerous f r a g i l e 

s p e c i e s , such as species o f Polycope, Pedicytbere and T r a c h y l e b e r i s , 

which migbt be expected to break during any lengthy t r a n s p o r t . 

There are a l s o nxmierous j u v e n i l e forms which are f r e q u e n t l y very 

f r a g i l e . I t bas been suggested by K i l e n y i (1971) t h a t the présence 

of a large number of j u v e n i l e s i n d i c a t e s that tbe spe c i e s was 

l i v i n g i n the area where the f o s s i l a d u l t s are found. However, i t 

must be pointed out t h a t j u v e n i l e s of s e v e r a l species have nòt been 

found at a l i e.g. D o l o c y t b e r i d e a bosquetiana, P a r a c y p r i s c f . P. 

wrothamensis. I t i s p o s s i b l e t h a t these species bave been 

t r a n s p o r t e d , but s i n c e the s h e l l s of the ad u l t s show no sign s of 

abras i o n i t i s p o s s i b l e that tbe j u v e n i l e s were too weakly c a l c i f i e d 

to be preserved. This sélective préservation of a d u l t s bas been 

reported by Pokomy (1971) i n h i s s t u d i e s of Upper Cretaceous 

Ostracoda from Bobemia. I t i s suggested, t h e r e f o r e , t h a t the 

m a j o r i t y of tbe species found during the présent study were, i n 

f a c t , l i v i n g i n or near the l o c a l i t y where they were found, There 

i s i n f a c t very l i t t l e évidence of strong bottom c u r r e n t a c t i v i t y 
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during the Cenomanian. Assiuning that the present d i s t r i b u t i o n of 

Speeles compares reasonably w e l l . w i t h the d i s t r i b u t i o n o f the 

Speeles when they were a l i v e v a r i o u s aspects of t h e l r palaeoecology 

may now be diseussed. 

S a l i n i t y 

The widespread oecurrenee of braehiopods, echinoderms and 

p l a n k t o n i e F o r a m i n i f e r i d a i n the Cenomanian chalk suggests t h a t 

normal marine s a l i n i t i e s (about 35 p a r t s per thousand) p r e v a i l e d 

throughout (Haneoek, 1975). T h i s i s a l s o s u b s t a n t i a t e d by the 

l a r g e ammonite fauna from the Cenomanian (Kennedy and Cobban, 1975). 

In the Ostraeoda the eommon oecurrenee of the C y t h e r e l l i d a e , and 

the t o t a l absenee of any non marine forms Support t h i s e o n t e n t i o n . 

Temperature 

Temperature has been regarded as one of the most important 

f a c t o r s whieh influenee the d i s t r i b u t i o n of reeent marine Ostraeoda 

(Neale, 1964), and i t seems l i k e l y to bave been e q u a l l y important i n 

the past. Sohn (1964) has shown th a t the d i s t r i b u t i o n o f the genus 

Cythere1lo idea i n the Cretaeeous could be l i m i t e d by temperature 

s i n c e reeent Speeles are l i m i t e d by a 10°C minimum temperature. 

The presenee of t h i s genus i n the Cenomanian of Southern England may 

t h e r e f o r e i n d i c a t e minimum temperatures i n excess of 10°C. However as 

Kennedy and Garr i s o n (1975) have pointed o u t , B r i t a i n l a y i n the 

s u b - t r o p i c a l b e l t during the Upper Cretaeeous and thus temperatures 

were probably w e l l i n excess of 10°C. 

C a r t e r and Hart (1977) have suggested that d u r i n g the lower 

Cenomanian i n Southern England temperatures may have been below 17°C 

but assoeiated with the mid-Cenomanian non-sequence there was a 

warming of the seas so t h a t temperatures exeeeded 17°C throughout 
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the Upper Cenomanian. These suggestions are based bn the 

oecurrenee of keeled p l a n k t o n i e f o r a m i n i f e r a i n the Upper Cenomanian 

but not i n the Lower Cenomanian. In the present day oceans the 

kee l e d forms are r e s t r i c t e d to waters warmer than 17°C. This 

warming at the l e v e l o f the mid-Cenomanian non-sequence i s 

as s o e i a t e d w i t h a d i s t i n e t ehange i n the ostracod fauna but t h i s 

f a u n a l change eould be a s s o e i a t e d w i t h other f a c t o r s such as the 

deepening of the seas whieh a l s o oecurred at t h i s time. 

I t i s i n t e r e s t i n g to note that i n the P a r i s B a s i n Veenia 

b a l l o n e n s i s ean be found i n the Lower, and lower p a r t of the Middle 

Cenomanian. In B r i t a i n V . c f . V . b a l l o n e n s i s (a very c l o s e l y r e l a t e d 

form), f i r s t appears towards the top of the Lower Cenomanian 

(top of Zone 10) i n the two most s o u t h e r l y l o e a l i t i e s o f C u l v e r 

C l i f f and Southerham, w h i l s t f u r t h e r n o r t h i n P i t s t o n e and 

B a r r i n g t o n i t makes i t s f i r s t appearanee at the top of Zone I i i 

and the base of Zone l l i i r e s p e e t i v e l y . This speeies t h e r e f o r e 

spread p r o g r e s s i v e l y f u r t h e r nprthwards during the Middle Cenomanian. 

During t h i s p eriod i t a l s o entered the Touraine-Poitou area o f . 

France (Babinot e t . a l . i n p r e s s ) . I t has a l s o been reeorded from 

Northern Ireland. i n a sample reported t o be of Lower Cenomanian age 

(= top of Zone 10?). 

A s i m i l a r example ean be seen w i t h O e r t l i e l l a d o n z e i . 

Although t h i s speeies has so fär not been reeorded from the P a r i s 

B a s i n , i n the Sub-Alpine Chain of Southern France i t ean be. found 

i n the Lower and Middle Cenomanian. In Southern England i t f i r s t 

appears at the top of Zone 8 i n Culver C l i f f and only s l i g h t l y 

l a t e r i n Glyndebourne. F u r t h e r north i n P i t s t o n e i t f i r s t appears 

at the top of Zone 9 w h i l s t i n B a r r i n g t o n i t i s not found u n t i l the 

bäse of Zone l l i i i n the Middle Cenomanian. In Southern France 

• t h i s speeies i s not found i n the Upper Cenomanian but i n Southern 
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England i t i s common at t h i s l e v e l . 

I f the d i s t r i b u t i o n s of the two speeies above were govemed 

by temperature then i t i s p o s s i b l e t h a t , a t l e a s t d u r i n g the 

Lower and Middle Cenomanian, there was a temperature g r a d i e n t from 

south t o n o r t h i n Western Europe. During the Middle Cenomanian 

temperatures i n Southern England inereased and allowed speeies to 

migrate northwards. 

Depth 

There has been eo n s i d e r a b l e s p e e u l a t i o n about the depth o f 

the c h a l k sea. Howevei^ reeent estimates by Kennedy and G a r r i s o n 

(1975) suggest a ränge between 50 - 300 m., w h i l s t Haneoek (1975), 

suggests a ränge between 100 and 600 m. Kennedy and G a r r i s o n 

have suggested that the G l a u e o n i t i e Marl was deposited i n shallow 

water, p o s s i b l y e v e n i n the ph o t i e zone, w h i l s t the Chalk Marl 

a l s o represents f a i r l y s hallow water. C a r t e r and Hart (1977), bave 

suggested t h a t there was a eonsiderable deepening of the sea at the 

l e v e l of the mid-Cenomanian non-sequence. This allowed a g r e a t e r 

connection w i t h the opening A t l a n t i c by drowning a s e r i e s of b a r r i e r s 

i n Western England and B r i t t a n y . This deeper water eontinued 

through the Upper Cenomanian. 

Omhert (1970) suggested t h a t the genus P l a t y e y t h e r e i s was 

r e s t r i c t e d to shallow water. I t s disappearance j u s t a f t e r 

. d e p o s i t i o n of the G l a u e o n i t i e M a r l i n Southern England i s t h e r e f o r e 

v e r y i n t e r e s t i n g , and may c o r r e l a t e w i t h the depth inerease at t h i s 

l e v e l suggested by Kennedy and G a r r i s o n . In the south and west of 

France s e v e r a l speeies o f P l a t y e y t h e r e i s have been reeorded from the 

Middle and Upper Cenomanian (Babinot e t , a l . , i n p r e s s ) . The. 

disappearance of C y t h e r e l l o i d e a globosa, Monoeeratina bonnemai and 

Neoeythere (P.) steghausi at t h i s l e v e l may al s o be r e l a t e d to the 
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i n c r e a s i n g depth, but otber f a c t o r s such as tbe changing Sediment 

type could a l s o be important. 

The i n c r e a s i n g water depth at the mid-Cenomanian non-sequence 

c o i n c i d e s w i t b c o n s i d e r a b l e changes i n the ostracod fauna e.g. the 

disàppearance of species such as S. jone s i a n a , C. h i r s u t a , 

C.thoerenensis, N.(N.) vanveeni and H.h.harrisiana, w h i l s t s p e c i e s 

such as P o n t o c y p r e l l a r o b u s t a , Limburgina?alata and C. b a r r i n g t o n e n s i s 

make thèir f i r s t appearance i n Southern England at t h i s l e v e l . 

There are otber changes too, w i t h 0. donzei and i n p a r t i c u l a r 

C. l a r i v o u r e n s i s becoming more abundant above the mid-Cenomanian 

non-sequence. The exact cause o f these changes i n the fauna i s not 

c l e a r . Apart from the i n c r e a s e i n sea depth there was the i n c r e a s i n g 

temperature and an i n c r e a s e i n the carbonate content at t h i s l e v e l , 

(Destombes and Shepard-Thom, 1971; Sanders and Burnett pers. comm. 

1975). 

Bottom Conditions 

Two thorough reviews of bottom c o n d i t i o n s i n the Chalk seas 

bave r e c e n t l y been p u b l i s h e d by Kennedy and G a r r i s o n (1975) and 

Hancock (1975). The general c o n c l u s i o n s are that most of the . 

Sediment accumulated as a s o f t , t h i x o t r o p i c mud which had a very 

h i g h water content. The f a c t that c o c c o l i t h s and mica f l a k e s were 

a b l e to s e t t l e suggests very q u i e t c o n d i t i o n s , but there may bave 

been periods when bottom c u r r e n t s were a c t i v e . The occurrence of 

hard grounds suggests p e r i o d s o f reduced Sedimentation which enabled 

a hard Substrate to form. Düring these periods new,groups of 

organisms could move i n , s i n c e the h a b i t a t would favour attached 

..'s-

and boring species. 
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Whatley (1976) has shown th a t i n present day seas l i v e 

Ostracoda are g e n e r a l l y a s s o c i a t e d w i t h animai or p l a n t S u b s t r a t e s , 

but he has a l s o i n d i c a t e d t h a t exceptions may occür i n s t a b l e areas 

of f i n e Sediment. In the Cenomanian i t cannot be a s c e r t a i n e d whether 

the Ostracoda l i v e d on the epifauna o r on, and i n , the c h a l k ooze. 

I n the chalk seas there were probably l a r g e numbers of e p i f a u n a l 

s o f t bodied animáis althoügh animáis w i t h hard skeletons were not alway 

common s i n c e they were l i a b l e to s i n k i n t o the s o f t ooze. 

Conditions during the d e p o s i t i o n of the G l a u c o n i t i c M a r l must 

have been somewhat d i f f e r e n t . The coarser g r a i n s i z e and the 

presence of re-worked and d e r i v e d f o s s i l s and pebbles suggests much 

str o n g e r current a c t i v i t y . T his d e p o s i t would not bave been s o f t 

and t h i x o t r o p i c , and i t probably allowed a somewhat d i f f e r e n t bottom 

fauna to p r e v a l i . Kennedy (1969) has suggested that c e r t a l n 

brachlopods and sponges were l i m i t e d to t h i s f a c i e s . In the 

Ostracoda C y t h e r e l l o i d e a globosa and Monoceratina bonnemai both 

appear to be l i m i t e d to t h i s h o r i z o n and the succeeding few metres 

of Chalk M a r l . However, i t i s very d i f f i c u l t to e s t a b l i s h whether 

f a c i e s was the c h i e f C o n t r o l l i n g f a c t o r a f f e c t i n g these two s p e c i e s . 

As mentioned e a r l i e r the change from Chalk Marl w i t h about 

50 - 85% carbonate (Enclosures 3 and 4 ) to the Grey Chalk w i t h over 

90% carbonate, at about the l e v e l of the mid-Cenomanian non-sequence, 

c o i n c i d e s w i t h s i g n i f i c a n t changes i n the ostracod fauna ( F i g . 6:1 ). 

I t i s , however, very d i f f i c u l t to c o r r e l a t e these faunal changes 

d i r e c t l y w i t h the changing carbonate content, (and p o s s i b l y thereby 

w i t h a modif i e d Substrate), s i n c e there were otber f a c t o r s , such as 

i n c r e a s i n g temperature and water depth, which may bave been more 

important. With the r e t u r n to mari d e p o s i t i o n at the beginning of 

the Plenus Marls there are some changes i n the ostracod fauna. 

At t h i s l e v e l most of the species found i n the Upper Cenomanian are 
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s t i l l present but t b e i r r e l a t i v e p r o p o r t i o n s may be d i f f e r e n t 

e . g . I s o c y t h e r e i s c f . I . g r o s s o u v r e n s i s , I d i o c y t h e r e donzei and C u r f s i n a 

d e r o o i , may become r e l a t i v e l y more abundant. A l s o , i n Bed 1 of the 

Plenus M a r l s , Eucytbere c o l i n i i s very abundant but i s not found 

beneath or above t b i s h o r i z o n . Again i t i s impossible to a s c e r t a i n 

the t r u e cause of these changes^ 

Beds 4 - 8 i n the Plenus Marls c o n t a i n a very reduced 

o s t r a c o d fauna, and a l s o a reduced benthonic f o r a m i n i f e r a l fauna 

( C a r t e r and H a r t , 1977). The reasons f o r t h i s are not c l e a r , but/ 

i n Y o r k s h i r e at t h i s l e v e l (or s l i g h t l y h i g h e r ) i s the 'Black Band' 

which has been described as a deposit formed i n an oxygen-poor 

environment by Schlanger and Jenkyns (1976). I f t h i s was the case 

then areas t o the south could a l s o have s u f f e r e d reduced oxygen 

co n c e n t r a t i o n s during t h i s p e r i o d which could bave caused r e d u c t i o n s , 

i n the benthos. 

S i z e 

The s i z e of i n d i v i d u a i species and specimens of Ostracoda i n 

the Cenomanian of Southern England poses c e r t a i n problems. I n the 

Lower Cenomanian the fauna i s very s i m i l a r to that from the 

preceeding A l b i a n where there are q u i t e a number of r e l a t i v e l y 

l a r g e species e.g. C. t h o r e n e n s i s , C. h i r s u t a , C. lurmannae s.1. , 

H . h h a r r i s i a n a , S. j o n e s i a n a , P. l i n e a t a s t r i a t a . However, these 

l a r g e species a l l die out around tbe l e v e l of the mid-Cenomanian 

non-sequence and tbe new species of tbe Cytheracea which evolve 

at or above t h i s l e v e l are a l l comparatively s m a l l . Species such as 

I s o c y t h e r e i s c f .L g r o s s o u v r e n s i s , I d i o c y t h e r e donzei, Imhotepia 

euglyphea and C u r f s i n a ? d e r o o i are a l l l e s s than 0.6 mm. long and 

a l l except I . donzei are l e s s than 0.55 mm. long. No l a r g e s p e c i e s 

of C y t h e r e i s are found through tbe Upper Cenomanian, but r a t h e r 
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i n t e r e s t i n g l y i n the Plenus Marls a few specimens of C y t h e r e i s sp¿A, 

and C y t h e r e i s sp.B. with r e s p e c t i v e lengths of 0.846 ahd 0.880 mm. 

have been found. In the Upper Cenomanian of France ntraierous l a r g e 

species such as Dolocytheridea (P.) c r a s s a Damotte, C y t h e r e i s 

p a r a r e t i c u l a t a C o l i n , P l a t y c y t h e r e i s c r a s s a C o l i n , e t c . can be found. 

T h i s suggests t h a t tbe Upper Cenomanian environment i n Southern 

England d i d not favour l a r g e s p e c i e s o f the Cytheracea. Otber groups 

of Ostracoda isuch as the C y t h e r e l l i d a e , Bairdndae and Pontócyprididae 

however, were not a f f e c t e d . 

An i n t e r e s t i n g c o r o l l a r y to t h i s i s seen i n some species which 

occur i n both France and Southern England. C. h i r s u t a , 

C. l a r i v o u r e n s i s and V.cf.V. ballònensis.have a l l been deScribed 

by Damotte and G r o s d i d i e r from tbe P a r i s B a s i n . However, tbe 

specimens of these species froin England are a l l c o n s i d e r a b l y 

s m a l l e r ( F i g . 7 : 1 ) . In the case of V.cf.V. b a l l o n e n s i s tbe specimens 

co u l d p o s s i b l y be ascribed to a new sub-species, but tbe two forms are 

ne v e r t h e l e s s v e ry c l o s e l y r e l a t e d and the specimens from England are 

c o n s i d e r a b l y s m a l l e r than the French m a t e r i a l . I n I s o c y t h e r e i s c f . I . 

gr o s s o u v r e n s i s , which appears t o be c l o s e l y r e l a t e d to tbe specimens 

d e s c r i b e d by Donze from tbe south of France, tbe B r i t i s h specimens 

are again c o n s i d e r a b l y smaller (0.54 mm. long as opposed to 0.74 mm. 

i n the French specimens). No cases bave been observed where the 

B r i t i s h specimens are l a r g e r than the French forms. 

T h i s Problem of populations of a species being of d i f f e r e n t 

s i z e i n d i f f e r e n t geographical areas was discussed during the Naples 

Symposium (1964 pp. 77-81^ed. C a l i f a n o et a l . ) . Pokomy d e s c r i b e d 

a s m a l l s i z e d p o p u l a t i o n of C y t h e r e i s longaeva from Bohemia and 

s e v e r a l otber f o s s i l and Recent examples were a l s o quoted. S e v e r a l 

reasons were proposed f o r these d i f f e r e n c e s . S a l i n i t y was thought 

t o a f f e c t some populations but as Pokomy pointed out, t h i s was 
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Fjg 7:1 Compar ison of s i z e between spec ies from France and 

related forms from Southern England 
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h a r d l y the case during the Cretaceous examples, s i n c e the sea was 

o b v i p u s l y euhaiine i n the areas concemed. Decreased temperätures 

were a l s o considered as p o s s i b l e causes of l a r g e r s i z e d i n d i v i d u a l s , 

but i n the Cenomanian the l a r g e r specimens occur i n the-mores; 

Sputherly areas which were presumably warmer. POkorny suggested 

t h a t the s m a l l i n d i v i d u a l s could be caused by a low oxygen content 

of the water which c o u l d be r e l a t e d to very q u i e t Sedimentation. 

However, there i s l i t t l e evidence to suggest more t u r b u l e n t c o n d i t i o n s 

i n the middle of the P a r i s B a s i n at t h i s time. More study on recent 

faunas may r e v e a l the true cause(-s) of d i f f e r e n t s i z e d p o p u l a t i o n s 

but at the present time no f i r m c o n c l u s i o n s caa be drawn. 

Palaeogeographic D i s t r i b u t i o n s 

B r i t a i n 

Over most of Southern England the Cenomanian ostracod 

f a u n a i s v e r y s i m i l a r , small changes do occur i n the r e l a t i v e 

abundance of given species e.g. C y t h e r e i s lurmannae lurmannae has 

o n l y been found to occur commonly i n the B a r r i n g t o n s e c t i o n , but on 

the whple the s e c t i o n s show very s i m i l a r faunas. There are two 

noteable exceptions t o t h i s general r u l e . One i s the fauna from the 

b a s a l sample of the Southerham s e c t i o n . I n t h i s sample there are 

l a r g e numbers of Homocythere ornata and Protocythere s i d d i q u i i . 

These two species have not been found elsewhere i n the Cenomanian 

and C y t h e r e i s corbnata which i s a l s o common i n t h i s sample i s v e r y 

r a r e elsewhere. The reasons f o r t h i s p e c u l i a r fauna are not known 

but t h i s sample d i d c o n t a i n s e v e r a l specimens of the p l a n k t o n i c 

F o r a m i n i f e r a R o t a l i p o r a r e i c h e l i (MONOD 1949). This species has not 

p r e v i o u s l y been found i n B r i t a i n , but at Cap Blanc Nez i n Northern 

France there i s a short l i v e d i n f l u x at the top of the Lower Cenomanian 
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(F. Robaszynski, pers. comm. tO M.B. H a r t ) . These B r i t i s h specimens 

appear t o be t r a n s p o r t e d , s i n c e no j u v e n i l e s have been found and the 

d i r e c t i o n of t r a n s p o r t t h e r e f o r e seems t o be from the south-east 

XR. r e i c h e l i i s v e r y common i n Denmark, the P o l i s h trough and 

S.E. France). I t i s p o s s i b l e t h a t the Ostracoda from t h i s sample were 

a l s o t r a n s p o r t e d but so f a r they have not been recorded from any other 

area i n Western Europe. 

Secondly, the Ostracoda from the lower p a r t of the Cenomanian 

of C u l v e r C l i f f show c e r t a i n d i f f e r e n c e s to other areas. 

C o r n i c y t h e r e i s sp.A. i s common i n a sample from j u s t above the 

G l a u c o n i t i c M a r l but i t has not been recorded from elsewhere. 

F u r t h e r , specimens of Imhotepia euglyphea.and I s o c y t h e r e i s c f . I . 

grossouvrensis have been found i n a sample from the Lower Cenomanian 

of C u lver C l i f f . In a l l other areas I . c f . I . grossouvrensis f i r s t 

appears near the top of the Middle Cenomanian w h i l s t I . euglyphea 

appears i n the Upper Cenomanian. 

Of the 9 species recorded from the Lower Cenomanian of B e l f a s t 

by Keen and S i d d i q u i (1971) o n l y two cannot be found i n the Lower 

Cenomanian of Southern England. These two are Cythereis c a r r e n s i s 

Keen and S i d d i q u i and Neocythere (N?) antrimensis Keen and S i d d i q u i . 

Of these N. (N?) antrimensis i s very s i m i l a r to some specimens from 

the Cenomanian of Bomholm, Denmark. I t i s i n t e r e s t i n g to note t h a t 

the Danish specimens come from a cl a y e y Greensand of Lower Middle 

Cenomanian age, w h i l s t the I r i s h specimens come from a s h e l l bed. 

France 

The study of Cenomanian Ostracoda i n France has r e v e a l e d some 

i n t e r e s t i n g c o nclusions r e g a r d i n g the geographic d i s t r i b u t i o n of 

s p e c i e s . A paper s y n t h e s i s i n g most of the published work on French 
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Cenomanian Ostracoda has r e c e n t l y been produced by Babinot et a l . ( i n 

p r e s s ) . T h i s work r e v e a l s the e x i s t e n c e o f three d i s t i n c t o s t r a c o d , 

provinces d u r i n g the Cenomanian, namely - P a r i s B a s i n (Tourainc 

e x c l u d e d ) , Touraine - Poitou - A q u i t a i n e - Provence area and the 

southern sub-Alpine c h a i n ( F i g . 7 :2 ). A l a r g e number of species 

are l i m i t e d t o one p a r t i c u l a r p r o v i n c e , but there are a l s o numerous 

species i n common between the pro v i n c e s . The species from Southern 

England appear t o f a l l i n t o a separate province but u n f o r t u n a t e l y 

there i s v e r y l i t t l e i n f o r m a t i o n on the upper Cenomanian Ostracoda 

from the P a r i s B a s i n . In the Lower Cenomanian, w h i l s t there are 

q u i t e a few spec i e s i n common between Southern England and the P a r i s 

B a s i n there are d i s t i n c t d i f f e r e n c e s . On the evidence given i n thè 

d i s t r i b u t i o n c h a r t s by Babinot e t a l . i t can be seen t h a t 

Homocythere h a r r i s i a n a , Cythereis luermannae and the genera Oertlièlla 

and Saida have not been recorded.from the P a r i s B a s i n w h i l s t these 

were a l i present i n Southern England at t h i s time. S i m i l a r l y 

Homocythere l a p p a r e n t i , S p i n o l e b e r i s p e t r o c o r i c a and Cy t h e r e i s ' 

dorsi-spinata are present i n the P a r i s B a s i n but not i n Southern 

England, w h i l s t Veenia c f . V . b a l l o n e n s i s bas a much s h o r t e r range i n 

Southern England than i n France. The Cenomanian fauna from Southern 

England appears to be much more divèrse than from France, but i t 

i s not c e r t a i n how much of the P a r i s B a s i n fauna remains to be 

de s c r i b e d . U n f o r t u n a t e l y there i s no pub l i s h e d i n f o r m a t i o n on the 

Upper Cenomanian Ostracoda from the P a r i s B a s i n . 

There are very few s i m i l a r i t i e s between Southern England and 

the Touraine - P o i t o u - Aquitaine - Provence province. D i f f e r e n c e s 

e x i s t even at the generic l e v e l w i t h genera such as H a z e l i n a , 

M a u r i t s i n a , Dumontina, S p i n o l e b e r i s , D o r d o n i e l l a and E c h i n o c y t h e r e i s ? 

a l i o c c u r r i n g i n the French province but being e n t i r e l y absent from 

Southern England. 
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F i g . 7:2 O s t r a c o d prov inces d u r i n g tlie C e n o m a n i a n 
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There are some r a t h e r s u r p r i s i n g s i m i l a r i t i e s between 

Southern England and the southern, sub-Alpine c h a i n province. In 

the Lower Cenomanian Homocythere h a r r i s i a n a , C y t h e r e i s lurmannae, 

C.aff.C. r e t i c u l a t a , O e r t l i e l l a donzei and species of Salda are 

present i n both areas but, as p r e v i o u s l y mentioned, these species 

have, so f a r , not been recorded from the P a r i s B a s i n . In the Middle 

Cenomanian Veenia inferangùlata can be found i n both areas w h i l s t 

i n the Upper Cenomanian Amphicytherura c f . A . f a l l o t i from Southern-

England i s very s i m i l a r to the type m a t e r i a l from S.E. France. 

Furthermore, I d i o c y t h e r e donzei which i s found i n the Upper Cenomanian 

of Southern England i s recorded from the topmost Cenomanian 

(M. g e s l i n i a n u m Zone) of S.E. France and I s o c y t h e r e i s c f . I : g r o s s o u v r e n s i s 

from the Upper Cenomanian of Southern England i s very s i m i l a r to the 

type m a t e r i a l a l s o from the topmost Cenomanian of S.E. France. 

The f a c t that most of the above mentioned species have-not been 

recorded from the P a r i s Basin i s r a t h e r p u z z l i n g . However, very 

l i t t l e has been published on the Upper Cenomanian from the P a r i s 

B a s i n and n e a r l y a l l of the p u b l i s h e d faunas from the Lower and 

Middle Cenomanian are from the western and southern p a r t s of the 

b a s i n (see the maps of l o c a l i t i e s g i ven i n Damotte, 1971b). I t 

c e r t a i n l y appears t h a t there was a north-south connection between 

Southern England and the southern sub-alpine c h a i n during the 

Cenomanian and at present the most l i k e l y route seems to be up the 

e a s t e r n s i d e of the P a r i s Basin. Deroo (1956) de s c r i b e d p a r t of the 

ost r a c o d fauna from the east of the P a r i s Basin and a l l of the 

species which he l i s t s f o r the Lower and Middle Cenomanian can be 

found i n Southern England. He a l s o l i s t s Veenia b a l l o n e n s i s , 

(as C y t h e r e i s s e m i p l i c a t a Reuss)>as o c c u r r i n g o n l y i n the Middle 

Cenomanian. This c o i n c i d e s more c l o s e l y w i t h i t s range i n Southern 

England than i n the r e s t of the P a r i s B a s i n . 
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Other Areas 

Apart from the French work comparatively l i t t l e has been 

w r i t t e n on Cenomanian Ostracoda. Grekoff and Derbo (1956) and 

Bremen (1976) have described Cenomanian. Ostracoda from Spairt. 

As might be expected there are some c o r r e l a t i o n s between Spain and 

Southern France but there i s very l i t t l e c o r r e l a t i o n w i t h the 

B r i t i s h fauna. 

The o s t r a c o d fauna from tbe lowest Cenomanian of East Germany 

has been d e s c r i b e d by Gründel (1966). U n f o r t u n a t e l y he found very 

few specimens from the Cenomanian but the fauna which he does 

describe appears to be s i m i l a r to t h a t from B r i t a i n . The fauna 

described by Mertens (1956) from tbe top of the A l b i a n i n West 

Germany i s a l s o s i m i l a r to the Lower Cenomanian fauna from B r i t a i n . 

Many of the s p e c i e s described by Mertens have s l i g h t l y longer ranges 

i n B r i t a i n e.g. Neocythere (P.) s e m i c o n c e n t r i c a i s recorded w i t h a 

ränge ending i n the Upper A l b i a n whereas i n B r i t a i n i t s ränge extends 

w e l l i n t o the Cenomanian. The Cenomanian Ostracoda l i s t e d by 

Dupper (1952) are a l s o s i m i l a r to the B r i t i s h fauna. 

In comparison w i t h the fauna d e s c r i b e d from E a s t e r n Europe and 

A s i a by Ljubimova (1955 and 1965) there are few s i m i l a r i t i e s to the 

B r i t i s h fauna. 

A s c o l i (1976) described species of Ostracoda from the Cretaceous 

of the S c o t i a n s h e l f , o f f Canada. The sp e c i e s recorded from the 

Cenomanian show some a f f i n i t i e s to the sp e c i e s from Southern England, 

S c h u l e r i d e a j o n e s i a n a , " C y t h e r e i s " gr. bonnemai (= ? C o r n i c y t h e r e i s 

l a r i v o u r e n s i s ) and Neocythere vanveeni are present i n both areas, 

but the r e s t o f the species have more a f f i n i t y to the North American 

fauna. The Cenomanian Ostracoda from North Texas were described by 

Alexander (1929) but at the species l e v e l there i s no comparison w i t h 

the B r i t i s h fauna. 

2 9.1 



CHAPTER 8 

CONCLUSIONS 

The Cenomanian of southern England has t h e r e f o r e y i e l d e d 

111 species o f Ostracoda. Of these, 38 species have been p r e v i o u s l y 

d e s c r i b e d , 47 species are new and 26 species are l e f t under open 

nomenclature. One p r e v i o u s l y recorded sub-species and two new 

sub-species have a l s o been found. These species f a l l i n t o 47 

genera and subgenera. I n the Lower Cenomainian the fauna i s very 

s i m i l a r to t h a t i n the preceeding A l b i a n but new genera such as 

Loxoconcha ? and O e r t l i e l l a can be found. During the Middle and 

Upper Cenomanian new genera such as Amphicytherura, C u r f s i n a ?, 

I d i o c y t h e r e , Imhotepia, Limburgina ? and T r a c h y l e b e r i s make t h e i r 

f i r s t appearance and g i v e the fauna a more Upper Cretaceous aspect. 

With a few exceptions the fauna i s s i m i l a r throughout southern 

England but there are s i g n i f i c a n t d i f f e r e n c e s when t h i s fauna i s 

compared w i t h t h a t described from the P a r i s B a s i n . There appears t o 

be more c o r r e l a t i o n w i t h the eastern s i d e of the P a r i s B asin down t o 

the southern sub-Alpine chain r e g i o n of France, than w i t h the western 

and southern p a r t s of the P a r i s B a s i n . C o r r e l a t i o n between southern 

England and other areas of France and Northern Spain i s r a t h e r poor 

at the spe c i e s l e v e l but many of the genera are common to a l l these 

areas. Very l i t t l e has been published on German Cenomanian Ostracbda, 

but at l e a s t i n the Lower Cenomanian s e v e r a l species can be found 

which are a l s o known from Southern England. There i s a l s o some 

c o r r e l a t i o n between Southern England and the S c o t t i a n S h e l f o f f 

eastern Canada. In the Lower Cenomanian there are 3 species common 

to both these areas, but a f t e r t h i s the faunas become d i s s i m i l a r . 

At the species l e v e l no other comparisons can be made w i t h 
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Cenomanian Ostracoda from Southern England. Many of the gênera 

however were cosmopolitan at t h i s time. 

There are comparatively few changes i n the fauna a t the 

Âlbian/Cenomanian boundary but a few mètres above the base of the 

Cenomanian s e v e r a l species d i e out. Many of the species 

c h a r a c t e r i s t i c o f the Upper A l b i a n can be found up to the l e v e l 

o f the mid-Cenomaniaii non-sequence i n the Middle Cenomanian. At 

about t h i s l e v e l marked changes occur i n the ostracod fauna. Not 

o n l y do many of the species i n h e r i t e d from the A l b i a n Stage d i e out 

but above t h i s l e v e l many new species and gênera make t h e i r f i r s t 

appearance. Thus the ostracod fauna from the Lower Cenomanian i s 

q u i t e différent to that from the Upper Cenomanian. 

Th i s changing fauna bas enabled the Ostracoda to be used 

s t r a t i g r a p h i c a l l y i n the Cenomanian. The most important species 

bave been s e l e c t e d and t h e i r s t r a t i g r a p h i e ranges bave been 

compared to the macrofaunal z o n a t i o n produced by Kennedy (1969) 

and the F o r a m i n i f e r a l zonation produced by Hart and C a r t e r (1975). 

S e v e r a l of the ostracod species are very u s e f u l s t r a t i g r a p h i c a l l y 

and the 7 Cenomanian s e c t i o n s used i n t h i s work could be c o r r e l a t e d 

by Ostracoda alone. However, s i n c e the examination of 8 s e c t i o n s 

i s not thought to be s u f f i c i e n t to f u l l y t e s t a zonal scheme based 

on Ostracoda, no formai z o n a t i o n i s set up here. Insteadj the 

Ostracoda are r e l a t e d to the F o r a m i n i f e r a l z onation to produce a 

more d e t a i l e d s u b - d i v i s i o n of the Cenomanian. The f o l l o w i n g 

a d d i t i o n s to the Zonal scheme de s c r i b e d i n détail by C a r t e r and 

Hart (1977) can be made:-

1'. Zone 8 can be sub-divided on the b a s i s of the 

disappearance of s e v e r a l species of Ostracoda, 

2, The Zone l l i / l l i i boundary (mid-Cenomanian non-sequence) 

i s emphasised by major changes i n the Ostracoda. 
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3. The base of Zone 13 (= base of the Upper Cenomanian) 

can be recognised by the disappearance o f one species 

and the f i r s t appearance of o t h e r species o f Ostracoda. 

4. The r a t h e r long Zone 13 can be sub-divided on the b a s i s 

o f the f i r s t appearances of s e v e r a l species of Ostracoda. 

5. Bed 1 of the Plenus Maris can be recognised by the 

appearance, (and i n l a r g e numbers) of Eucythere c o l i n i . 

6. Beds 4 - 8 of the Plenus Maris can be recognised by a 

v e r y reduced ostracod fauna but w i t h the noteable 

occurrence of C y t b e r e l l o i d e a h i n d e i . 

7. The base of the Middle Chalk a l s o appears to bave a 

v e r y reduced ostracod fauna. 

T h i s s t r a t i g r a p h i e d i s t r i b u t i o n appears to be useable across 

Southern England but i t i s not c e r t a i n how f a r i t can be followed 

i n t o France. Some of the species appear t o bave différent .ranges i n 

the P a r i s B a s i n w b i l s t otbers bave i d e n t i c a l ranges. 

The Ostracoda i n d i c a t e t h a t normal marine s a l i n i t i e s 

(about 35 p a r t s per thousand), and a température i n excess of 10°C 

p r e v a i l e d throughout the Cenomanian p e r i o d i n Southern England. 

C e r t a i n s p e c i e s wbich appear to bave migrated i n t o B r i t a i n from 

France appear mucb e a r l i e r i n the south o f the area of study than 

they do i n the nor t h . This could i n d i c a t e a température gradient 

from south to n o r t h during the Lower and Middle Cenomanian w i t h 

the n o r t h e r n areas becoming g r a d u a l l y warmer. 

As w e l l as an i n c r e a s i n g température, other p h y s i c a l changes 

occurred d u r i n g the Cenomanian p e r i o d . The sédiment became more 

carbonate r i c h and the sea became deeper. The mid-Cenomanian non-

sequence appears to be associated w i t h thèse changes and at t h i s 

l e v e l s i g n i f i c a n t changes occur i n the ost r a c o d fauna. At t h i s 

time i t i s not p o s s i b l e to décide wbich of the environmental f a c t o r s 
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was most important i n a f f e c t i n g the Ostracoda. Présent day 

Ostracoda are more i n f l u e n c e d by changing temperature than depth 

w i t h sédiment type p l a y i n g a minor rôle ( a t l e a s t as f a r as 

carbonate content i s concernéd). The sédiment type may bave been 

more important i n t h e . G l a u c o n i t i c M a r i s i n c e two species appear to 

be r e s t r i c t e d t o t h i s faciès. The environment d u r i n g the déposition 

of beds 4 - 8 of the Plenus Maris appears t o have been i n h o s p i t a b l e 

to a i l ostracoda except the C y t h e r e l l i d a e . The reasons f o r t h i s 

are not known but a reduced oxygen c o n c e n t r a t i o n may bave been a: 

c o n t r i b u t i n g f a c t o r . 

A f a c t o r ( o r . f a c t o r s ) which i n f l u e n c e d the s i z e o f spécimens 

appears to bave been important d u r i n g the Cenomanian i n Southern 

England. The l a r g e species of the Cytheracea d i e d out during the 

Middle Cenomanian and the newly e v o l v i n g species during the Middle 

and Upper Cenomanian were mostly of s m a l l s i z e . Species wbich can 

be found i n France and Southern England are o f t e n smaller (and 

never l a r g e r ) i n Southern England. The reasons f o r t h i s are not known 

but s i m i l a r geographical v a r i a t i o n s i n s i z e bave been reported from 

the Turonian of Poland. I t has been suggested that small spécimens 

may be caused by low oxygen c o n c e n t r a t i o n s r e l a t e d to very q u i e t 

areas of déposition. This may be the cause of small spécimens i n 

the Cenomanian of Southern England. 

The study of Cenomanian Ostracoda from Southern England has 

t h e r e f o r e been immensely rewarding. Not only bave a large amount 

of new species been found but s e v e r a l known species have been 

recorded from B r i t a i n f o r the f i r s t time. I t has been p o s s i b l e 

to use Ostracoda i n s t r a t i g r a p h i c a l corrélation across Southern 

England and t h e i r study has enabled c e r t a i n suggestions to be made 

about the palaeoecology of the Cenomanian environment i n Southern 

England. This research leads to the f o r m u l a t i o n of s e v e r a l q u e stions 
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to be answered i n the f u t u r e - Hhat Ostracoda are présent i h 

the: Middle and Upper Chalk of Southern England and can Ostracoda 

be usëd i h the s t r a t i g r a p h y of the whole of the Upper Cretaceous? 

What i s the occurrence and d i s t r i b u t i o n of Ostracoda i n the 

Cenomanian s e c t i o n s throughout Western Europe wbich have not yet 

been studied? 
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PLATE 1. 
(x 68) 

C y t h e r e l l a ex. gr. C. ovata (Roemer) 
F i g , 1, Female t i g h t v a l v e , OS 9325, sample BN 1, Middle Cenomanian, 

Buckland Newton, Dorset, 
F i g . 2. Female l e f t v a l v e , OS 9324, sample Bar 18, Lower Cenomanian, 

B a r r i n g t o n , Cambs. 
F i g , 3. Female carapace, OS 9327, d o r s a l view, sample Bar 18, Lower 

Cenomanian, B a r r i n g t o n , Cambs. 
F i g . 4, Male carapace, OS 9328, d o r s a l view, saiiq>le Bar 18, Lower 

Cenomanian, B a r r i n g t o n , Cambs, 
F i g . 5. Male t i g h t v a l v e , OS 9326, sample GB 32, Lower Cenomanian, 

. Glyrideboume, Sussex. 

C y t h e t e l l a c f . C. t r u n c a t a (Bosquet) 
F i g . 6. Female t i g h t v a l v e , OS 9429, sample PBH3 12, M i d d l e 

Cenomanian, P i t s t o n e , H e r t s , 
F i g . 7. Female carapace, OS 9431, d o r s a l view, sample Bar 16, Lower 

Cenomanian, B a r r i n g t o n , Cambs. 
F i g . 8. Male carapace, OS 9432, d o r s a l view, sample GB 34, Lower 

Cenomanian, Glyndeboume, Sussex. 
F i g . 9. Female l e f t v a l v e , sample GB 32, Lower Cenomanian, Glyndeboume, 

Sussex. Specimen l o s t . 
F i g , 10. Female carapace, OS 9431, l e f t view, sample Bar 16, Lower 

Cenomanian, B a r r i n g t o n , Cambs. 
F i g , 11. Male t i g h t v a l v e , OS 9430, sample Bar 18, Lower Cenomanian, 

B a r r i n g t o n , Cambs. 
F i g . 12. Male l e f t v a l v e , OS 9433, sample Bar 18, Lower Cenomanian, 

B a r r i n g t o n , Cambs. 
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PLATE 2 
(x 68) 

- C y t h e r e l l a c a n t a b r i g e n s i s n.sp, 
F i g . 1, Female l e f t v a l v e , paratype, OS 9352, san^ile BB8, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 2. Female r i g h t v a l v e , holotype, OS 9351, san^ile BB8, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 3, Male r i g h t v a l v e , paratype, OS 9353, sample BBS, Upper 

Cenomanian, Blue B e l l H i l l , Kent, 
F i g . 4, Male carapace, paratype, OS 9354, sanqjle BB8, Upper 

Cenomanian, Blue B e l l H i l l , Kent, 
F i g . 5. Female carapace, paratype, OS 9355, d o r s a l view, sample BB8, 

Upper Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 12. J u v e n i l e r i g h t v a l v e , paratype, OS 9356, sample BB8, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 

C y t h e r e l l a medwayensis n.sp. 
F i g . 6. Female carapace, Hypotype, OS 9409, dorsal view, sample BN7, 

Uppen Cenomanian, Buckland Newton, Dorset. 
F i g . 7. Female r i g h t v a l v e , holotype, OS 9408, sample BB20, Middle 

Cenomanian, Blue B e l l H i l l , Kent, 
F i g . 8. Female l e f t v a l v e , paratype, OS 9411, sample BB20, Middle 

Cenomanian, Blue B e l l H i l l , Kent, 
F i g . 9, Female carapace, paratype, OS 9409, l e f t view, sample BN7, 

Upper Cenomanian, Buckland Newton, Dorset, 
F i g . 13. J u v e n i l e t i g h t v a l v e , OS 9410, sample PBHl ^e'Lawer 

Cenomanian, P i t s t o n e , H e r t s . 

C y t h e r e l l a ex. gr. C. ovata (Roemer) 
F i g . 10. J u v e n i l e r i g h t v a l v e , OS 9329, sample PBHl 12, Lower 

Cenomanian, P i t s t o n e , H e r t s . 

C y t h e r e l l a c f . C. truncata (Bosquet) 
F i g . 11. J u v e n i l e r i g h t v a l v e , OS 9434, sample GS 32, Lower 

Cenomanian, Glyndeboume, Sussex. 
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PLATE 3 
Cx 90) 

C y t h e r e l l a g r u n d e l i n.sp. 
F i g . 1. L e f t v a l v e , OS 9401, sample Bar 10, Middle Ceaomanian, 

B a r r i n g t o n , Cambs. 
F i g . 2. n i g h t v a l v e , OS 9399, sample Bar 10, Middle Cenomanian, 

B a r r i n g t o n , Cambs. 
F i g . 3. Carapace, OS 9400, l e f t view, sample Bar 10, Middle 

Cenomanian, B a r r i n g t o n , Cambs. 
F i g . 4. Carapace, OS9400, d o r s a l view, sanqile Bar 10, Middle 

Cenomanian, B a r r i n g t o n , Cambs. 
F i g . 5. Right v a l v e , holotype, OS 9396, sample PBH3 12, Middle 

Cenconanian, P i t s t o n e , Herts, 
F i g . 6. L e f t v a l v e , paratype, OS 9397, sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , Herts. 
F i g . 7, Carapace, paratype, OS 9398, d o r s a l view, sample PBH3 12, 

Middle Cenomanian, P i t s t o n e , H e r t s . 

C y t h e r e l l a äff. C. contraete c o n t r a c t a (Veen) 
F i g . 8. Female r i g h t v a l v e , OS 9374, sample BB 11, Upper Cenomanian, 

Blue B e l l H i l l , Kent, 
F i g . 9. Female l e f t v a l v e , OS 9373, sample BB 11, Upper Cenomanian, 

Blue B e l l H i l l , Kent, 
F i g . 10. Male r i g h t v a l v e , OS 9375, saitq>le BB 13, Upper Cenomanian, 

Blue B e l l H i l l , Kent. 
F i g . l i . J u v e n i l e r i g h t v a l v e , OS 9376, sanqile BB 11, Upper 

Cenomanian, Blue B e l l H i l l , Kent, 
F i g . 12, Haie carapace, OS 9377, d o r s a l view, sanqile BB 13, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 13, Female carapace, OS 9378, d o r s a l view, sample BB 11, Upper 

Cenomanian, Blue B e l l H i l l , Kent, 
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PIATE 4 
(x 90) 

C y t h e r e l l a damottae n.sp. 
F i g . 1, Female r i g h t v a l v e , holotype, OS 9386, sample BB 14, 

Dpper Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 2. Female l e f t v a l v e , Hypotype, OS 9387, saiq>le S 19, Middle 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g , 3, Female r i g h t v a l v e , OS 9388, i n t e r i o r view, sajsple Bar 11, 

Middle Cenomanian, B a r r i n g t o n , Cambs. 
F i g , 4. Male ? carapace, OS 9389, l e f t view, sample GB 14, Lower 

Cenomanian, Glyndeboume, Sussex. 
F i g . 5. Female carapace, OS 9390, d o r s a l view, sample PBH3 9, Middle 

Cenomanian, P i t s t o n e , H e r t s , 

C y t h e r e l l o i d e a s t r i c t a (Jones and Hinde) 
F i g , 6. Female r i g h t v alve, OS 9478, sample GB 40, Lower Cenomanian, 

Glyndeboume, Sussex. 
F i g , 7, Male carapace, OS 9479, d o r s a l view, saiiq)le GB 40, Lower 

Cenomanian, Glyndeboume, Sussex, 
F i g , 8. Female carapace, OS 9477, d o r s a l view, sample GB 40, 

Lower Cenomanian, Glyndeboume, Sussex. 
F i g . 9. Female r i g h t v a l v e , OS 9478, o b l i q u e v e n t r a l view, sample 

GB 40, Lower Cenomanian, Glyndeboume, Sussex. 

C y t h e r e l l o i d e a k a y e i n.sp. 
F i g , ID. Female r i g h t v a l v e , h o l o t y p e , OS 9464, oblique v e n t r a l view, 

sample BB 13, Upper Cenomanian, Blue B e l l H i l l , Kent. 
F i g , 11. Male carapace, hoLstype, OS 9465 , d o r s a l view, sacrile BB 6, 

Middle Cenomanian, Blue B e l l H i l l , Kent. 
F i g , 12. Female carapace, paratype, OS 9466, d o r s a l view, sample 

BB 13, Upper Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 13, Female carapace, paratype, OS 9467, l e f t view, sample BB 13, 

Upper Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 14. Female t i g h t v alve, h o l o t y p e , OS 9464, sample BB 13, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
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PLATE 5 

(x 93) 
C y t h e r e l l o i d e a h i n d e i Kaye 

F i g . 1. Penale l e f t v a l v e , OS 9461, saiqjle SH 1, Upper Cenomanian, 
S h i l l i n g s t o n e , Dorset. 

F i g , 2, Female r i g h t v a l v e , OS 9460, sample SH 1, Upper Cenomanian, 
S h i l l i n g s t o n e , Dorset. 

F i g . 3. Male r i g h t v a l v e , OS 9463, sanqjle SH 7, Lower Turonian, 
S h i l l i n g s t o n e , Dorset. 

F i g . 4. Female r i g h t v a l v e , OS 9460, oblique v e n t r a l view, sample 
SH 1, Upper Cenomanian, S h i l l i n g s t o n e , Dorset. 

F i g . 5. Male r i g h t v a l v e , OS 9463, sample SH 7, Lower Turonian, 
S h i l l i n g s t o n e , Dorset. 

F i g . 8. Female r i g h t v a l v e , OS 9462, sample SH 1, Upper 
Cenomanian, S h i l l i n g s t o n e , Dorset. 

C y t h e r e l l o i d e a bonnemai n.sp. 
F i g . 6, Female carapace, h o l o t y p e , OS 9445, sample BB 12, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 7. Female l e f t v a l v e , paratype, OS 9446, o b l i q u e v e n t r a l view, 

sample BB 12, Upper Cenomanian, Blue B e l l H i l l , Kent, 
F i g , 9, Female l e f t v a l v e , paratype, OS 9446, sample BB 12, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 10. Female carapace, h o l o t y p e , OS 9445, d o r s a l view, sample BB 12, 

Upper Cenomanian, Blue B e l l H i l l , Kent. 

P l a t e l l a sy.A. 

F i g . 11. Male l e f t v a l v e , OS 9482, sample PBH 3 23, Middle Cenomanian, 
P i t s t o n e , H e r t s . 

F i g . 12. Female carapace, OS 9481, d o r s a l view, sample PBH3 23, 
Middle Cenomanian, P i t s t o n e , Herts. 

F i g , 13, Female l e f t v a l v e , OS 9480, sample PBH3 22, Middle 
Cenomanian, P i t s t o n e , Herts. 

C y t h e r e l l o i d e a globosa Kaye 
F i g . 14. Female l e f t v a l v e , OS 9458, sample CC 3, Lower Cenomanian, 

Culver C l i f f , I.O.W. 
F i g . 15. Female r i g h t v a l v e , OS 9459, sample CC 3, Lower Cenomanian, 

Culver C l i f f , I.O.W. 
F i g . 16. Female t i g h t v a l v e , OS 9459, sample CC 3, Lower Cenomanian, 

Culver C l i f f , I.O.W. 
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PLATE 6 

( F i g . 1-7 X 54 : F i g . 8-10 x 65 : F i g . 11-13 x 42) 

Baìrdia p s e u d o s e p t e n t r i o n a l i s (Mertens) 

F i g . 1. L e f t v a l v e , OS 9483, sample PBHl 4, Lower Cenomanian, 

P i t s t o n e , H e r t s . 

F i g . 2. Right v a l v e , OS 9484, sample BN 12, Upper Cenomanian, 

Buckland Newton, Dorset. 

F i g . 5. Carapace, OS 9485, d o r s a l view, sample PBHl 13, Lower 

Cenomanian, P i t s t o n e , Herts, 

B a i r d i a southerhamensis n.sp. 

F i g . 3. L e f t v a l v e , hypotype, OS 9486, sample PBH3 13, Middle 

Cenomanian, P i t s t o n e , H e r t s , 

F i g . 4. Carapace, holotype, OS 9485, sample S 19, Middle 

Cenomanian, Southerham, Sussex. 

F i g , 6. Carapace, paratype, OS 9487, d o r s a l view, sample S 19, 

Mi d d l e Cenomanian, Southerham, Sussex. 

F i g , 7. L e f t v a l v e , hypotype, OS 9486, i n t e r n a i view, sample 

PBH3 13, Middle Cenomanian, P i t s t o n e , Herts. 

Bythocypris sp.A. 

L e f t v a l v e , OS 9491, sample BB 8, Upper Cenomanian, 

Blue B e l l H i l l , Kent. 

R i g h t v a l v e , OS 9492, sample BN 13, Upper Cenomanian, 

Buckland Newton, Dorset. 

L e f t v a l v e , OS 9493, i n t e r n a i view, sample BB 8, Upper 

Cenomanian, Blue B e l l H i l l , Kent, 

Macrocypris s i l i q u a (Jones) 

F i g . 11. Right v a l v e , OS 9498, i n t e r n a i view, sample BB 9, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 

F i g . 12. Carapace, OS 9497, d o r s a l view, sample BN 17, Upper 

Cenomanian, Buckland Newton, Dorset. 

F i g . 13. Carapace, OS 9496, l e f t view, sample BN 17, Upper 

Cenomanian, Buckland Newton, Dorset. 

F i g . 8. 

F i g . 9. 

F i g . 10. 
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PLATE 7 
Hacrocypris muensteriana Jones 4 Binde (x 50) 

F i g . 1, Carapace, OS 9494, l e f t view, saii5)le BB 4, Middle 
Cenomanian, Blue B e l l H i l l , Kent. 

F i g . 2. Carapace, OS 9495, r i g h e view, sample BB 11, Upper 
Cenomanian, Blue B e l l H i l l , Kent. 

Hacrocypris s i l i q u a (Jones) (x 42) 
F i g , 3. Right v a l v e , OS 9498, sample BB 9, Upper Cenomanian, 

Blue B e l l H i l l , Kent. 

Paracypris c f . P . wrothamensis Kaye (x 100) 
F i g , 4. Right v a l v e , OS 9500, sample Bar 16, Lower Cenomanian, 

B a r r i n g t o n , Cambs. 
F i g . 5. L e f t v a l v e , OS 9499, sample Bar 10, Middle Cenomanian, 

B a r r i n g t o n , Cambs. 
F i g . 6. Right v a l v e , OS 9500, i n t e r n a i view, sample Bar 16, 

Lower Cenomanian, B a r r i n g t o n , Cambs. 
F i g , 7, Carapace, OS 9501, d o r s a l view, sample BB 3, Middle 

Cenomanian, Blue B e l l H i l l , Kent. 

P o n t o c y p r e l l a robusta n. sp. (x 75) 
F i g . 8. L e f t v a l v e , h o l o t y p e , OS 9515, sample BB 13, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 9. Carapace, paratype, OS 9517, sample BB 13, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g , 10. Right v a l v e , paratype, OS 9516, sample BB 13, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 12. Carapace, paratype, OS 9518, d o r s a l view, sample BB 13, 

Upper Cenomanian, Blue B e l l H i l l , Kent. 

Pontocyprella^ h i n d e i n.sp, (x 75) 
F i g . 11. L e f t v a l v e , h o l o t y p e , OS 9504, sample BB 8, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 13. Male ? l e f t v a l v e , OS 9505, saii5>le BB 16, Middle 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g , 14, Right v a l v e , paratype, OS 9506, sample BB 8, Upper 

Cenomanian, Blue B e l l H i l l , Kent, 
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P o n t o c y p r e l l a h a r r i s i a n a (Jones) (x 70) 
F i g . 15. Lefc v a l v e , OS 9502, sample BB 11, Upper Cenomanian, 

Blue B e l l H i l l , Kent. 
F i g . 16. Right v a l v e , OS 9503, sample BB 9, Upper Cenomanian, 

Blue B e l l H i l l , Kent. 
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PLATE 8 
( F i g s , 1,2 X 60 : F i g . 3-6 x 140 : F i g s 7-13 x 78) 

P o n t o c y p r e l l a ? bosquetiana (Jones) 
F i g . 1. R i g h t v a l v e , OS 9532, sample Bar 5, Middle Cenomanian, 

B a r r i n g t o n , Cambs. 
F i g . 2. L e f t v a l v e , OS 9531, sample Bar 5, Middle Cenomanian, 

B a r r i n g t o n , Cambs. 

C l i t h r o cythe r i d e a äff. Haplocytheridea 
nana Triebe1 

F i g . 3. Female l e f t v a l v e , OS 9541, saoq)le S 23, Lower Cenomanian, 
Southerham, Sussex. 

F i g . 4. Female carapace, OS 9542, r i g h t view, sample S 23, 
Lower Cenomanian, Southerham, Sussex. 

F i g . 5, Male l e f t v a l v e , OS 9543, Sample S 23, Lower Cenomanian, 
Southerham, Sussex. 

F i g . 6. Female carapace, OS 9544, d o r s a l view, sample S 23, 
Lower Cenomanian, Southerham, Sussex. 

Dolocytheridea (Puracytheridea) 
bosquetiana (Jones & Hinde) 

F i g . 7. Female l e f t v a l v e , OS 9533, sample PBHl 32, Lower 
Cenomanian, P i t s t o n e , Herts. 

F i g . 8. Male r i g h t v a l v e , OS 9535, sample PBHl 32, Lower Cenomanian, 
P i t s t o n e , H e r t s . 

F i g . 9. Female r i g h t v a l v e , OS 9534, sample PBHl 30, Lower 
Cenomanian, P i t s t o n e , Herts. 

F i g . 10. Female carapace, OS 9536, d o r s a l view, sample PBHl 27, 
Lower Cenomanian, P i t s t o n e , H e r t s . 

Dolocytheridea (Puracytheridea) 
c f . p. (P.) crassa Damotte 

F i g . 11, Female l e f t v a l v e , OS 9540, d o r s a l view, sample S 23, 
Lower Cenomanian, Southerham, Sussex. 

F i g . 12. Female l e f t v a l v e , OS 9537, sample S 23, Lower Cenomanian, 
Southerham, Sussex. 

F i g . 13. Male r i g h t v a l v e , OS 9539, sample S 23, Lower Cenomanian, 
Southerham, Sussex. 
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PLATE 9 
Do l o c y t h e r i d e a (Puracytheridea) 
c f . D. (P.) c r a s s a Damotte (x 78) 

F i g , 1. Female r i g h t v a l v e , OS 9538, sample S 23, Lower Cenomanian, 
Southerham, Sussex. 

S c h u l e r i d e a jonesiana (Bosquet) 
( F i g . 2 X 75 : F i g . 3 x 66) 

F i g . 2. Female r i g h t v a l v e , Lower Cenomanian, P i t s t o n e , H e r t s , 
specimen l o s t . 

F i g . 3. Male l e f t v a l v e , OS 9545, sample PBH3 18, Middle 
Cenomanian, P i t s t o n e , Herts. 

S c h u l e r i d e a medwayensis n.sp (x 100) 
F i g . 4. Female l e f t v a l v e , holotype, OS 9547, sample Bar 4, 

Middle Cenomanian, B a r r i n g t o n , Cambs. 
F i g . 5. Female l e f t v a l v e , paratype, OS 9549, d o r s a l view, 

sample Bar 4, Middle Cenomanian, B a r r i n g t o n , Cambs. 
F i g . 6. Female r i g h t v a l v e , paratype, OS 9548, sample Bar 4, 

Middle Cenomanian, B a r r i n g t o n , Cambs, 

Habrocythere f r a g i l i s T r i e b e l (x 136) 
F i g . 7, L e f t v a l v e , OS 9566, sample BB 9, Upper Cenomanian, Blue 

B e l l H i l l , Kent. 
F i g . 8. L e f t v a l v e , OS 9568, i n t e r n a i view, sanqile BB 9, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g , 9. Right v a l v e , OS 9567, sample BB 11, Upper Cenomanian, 

Blue B e l l H i l l , Kent. 

Eucythere c o l i n i n. sp. (x 110) 
F i g , 10. L e f t v a l v e , hypotype, OS 9570, sample BN 12, Plenus Marls 

Bed 1, Buckland Newton, Dorset. 
F i g , 11. L e f t v a l v e , hypotype, OS 9572, i n t e r n a i view, sample 

BN 12, Plenus Marls Bed 1, Buckland Newton, Dorset. 
F i g . 12. Carapace, h o l o t y p e , OS 9569, r i g h t view, sample S 1, 

Plenus Marls Bed 1, Southerham, Sussex, 
F i g . 13. Carapace, OS 9571, d o r s a l view, sanale BB 15, Plenus 

Marls Bed 1, Blue B e l l H i l l , Kent. 
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PLATE 10 
Cx 100) 

Monoceratina umbonata (Williamson) 
Fig. 1. L e f t v a l v e , OS 9615, sanale Bar 10, Middle Cenomanian, 

B a r r i n g t o n , Cambs. 
Fig, 2, n i g h t v a l v e , OS 9616, sample Bar 10, Middle Cenomanian, 

B a r r i n g t o n , Cambs. 
Fig. 3, L e f t v a l v e , OS 9618, i n t e r n a i view, sanqsle PBH3 12, 

Middle Cenomanian, P i t s t o n e , Herts. 
F i g . 4. L e f t v a l v e (smooth t y p e ) , OS 9619, sample PBHl 28, 

Lower Cenomanian, P i t s t o n e , H e r t s . 
F i g . 5. L e f t v a l v e , OS 9617, d o r s a l view, salibile Bar 10, Middle 

Cenomanian, B a r r i n g t o n , Cambs. 
F i g , 6. J u v e n i l e l e f t v a l v e , OS 9620, sample BB 8, upper 

Cenomanian, Blue B e l l H i l l , Kent. 

B y t h o c e r a t i n a umbonatoides 
umbonatoides Kaye 

F i g . 7. L e f t v a l v e , OS 9627, saii?)le Bar 10, Middle Cenomanian, 
Bar r i n g t o n , Canibs, 

F i g . 8. Right v a l v e , OS 9628, sample BB 8, Upper Cenomanian, 
Blue B e l l H i l l , Kent. 

F i g . 9. Right v a l v e , OS 9630, d o r s a l view, sample Bar 10, Middle 
Cenomanian, B a r r i n g t o n , Cambs. 

F i g . 10. J u v e n i l e r i g h t v a l v e , OS 9629, salibile BB 8, Upper 
Cenomanian, Blue B e l l H i l l , Kent. 

Monoceratina bonnemai Kaye 
F i g . 11. l e f t v a l v e , OS 9590, sample PBHl 33, Lower Cenomanian, 

P i t s t o n e , H e r t s . 

Monoceratina h e r r i g i n.sp 
F i g . 12. L e f t v a l v e , paratype, OS 9592, sample BB 8, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 13. Right v a l v e , h o l o t y p e , OS 9591, sample BB 8, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g , 14. J u v e n i l e l e f t v a l v e , paratype, OS 9593, sample BB 8, 

Upper Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 15. L e f t v a l v e , paratype, d o r s a l view, Upper Cenomanian, 

Blue B e l l H i l l , Kent, specimen l o s t . 
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PLATE 11 
(x 100) 

Monoceratina marRinata n.sp. 
F i g . 1. L e f t v a l v e , h o l o t y p e , OS 9607, sanq>le BB 4, Middle 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 2. n i g h t v a l v e , paratype, OS 9608, sample BB 4, Middle 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 3. L e f t v a l v e , hypotype, OS 9610, d o r s a l view, sample Bar 10, 

Middle Cenomanian, B a r r i n g t o n , Cambs. 

Monoceratina l o n g i s p i n a (Bosquer) 
F i g . 4, L e f t v a l v e , OS 9605, sample BB 14, Upper Cenomanian, 

Blue B e l l H i l l , Kent. 
F i g . 5. ßight v a l v e , OS 9606, sample BB 14, Upper Cenomanian, 

Blue B e l l H i l l , Kent. 

Monoceratina b l u e b e l l e n s i s n.sp, 
F i g . 6, L e f t v a l v e , h o l o t y p e , OS 9585, sample BB 16, Lower 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 7, Right v a l v e , paratype, OS 9586, d o r s a l view, sandle BB 16, 

Lower Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 8. Right v a l v e , paratype, OS 9586, sample BB 16, Lower 

Cenomanian, Blue B e l l H i l l , Kent. 

Monoceratina sp. B 
F i g . 9. Right valve (Bröken), OS 9622, sandle BB 20, Middle 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 10. L e f t valve (broken), OS 9621, d o r s a l view, sample BB 20, 

Middle Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 11, L e f t valve (broken), OS 9623, sample BB 20, Middle 

Cenomanian, Blue B e l l H i l l , Kent, 

Monoceratina sp. A 
F i g , 12. Right v a l v e , OS 9625, saiiq)le BB 12, Upper Cenomanian, 

Blue B e l l H i l l , Kent. 
F i g , 13. Right v a l v e , OS 9626, d o r s a l view, sample BB 13, Upper 

Cenomanian, Blue B e l l H i l l , Kent, 
F i g . 14. L e f t v a l v e , OS 9624, sample BB 8, Upper Cenomanian, 

Blue B e l l H i l l , Kent, 
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Monoceratina p s e u d o u t i l a z e a n.sp, 

F i g . 15. Right v a l v e , hypotype, OS 9612, sample Bar 10, Middle 

Cenomanian, Ba r r i n g t o n , Cambs. 

J i g . 16, L e f t v a l v e , holotype, OS 0611, sample BB 19, Middle 

Cenonnanianj Blue B e l l H i l l , Kent. 

.Sgnoceratina t r i c u s p i d a t a (Jones and Hinde) 

3Ìg. 17. -fiight v a l v e , OS 9632, o b l i q u e d o r s a l view,-salibile PBHl 22, 

.Inner Cenomanian, P i t s t o n e , fierts. 

18, L e f t v a l v e , OS 9631, sample PBHl 20, Xower Cemananian, 

S t a t o n e , H e r t s , 
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PL&IE 12 
Cx 110 except F i g . 7 x 175) 

Neocythere (Neocythere) vanveeni Mertens 
F i g . 1. Female l e f c v a l v e , OS 9633, sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , H e r t s . 
F i g . 2. Female r i g h t v a l v e , OS 9634, Sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , H e r t s . 
F i g . 3. Female carapace, OS 9365, d o r s a l view, sample PBH3 12, 

Middle Cenomanian, P i t s t o n e , H e r t s . 
F i g . 7. Female r i g h t v a l v e h i n g e , sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , H e r t s , specimen l o s t , 

Neocythere (centrocythere) 
p o s t e r o s p i n o s a n.sp. 

F i g . 4. Female carapace, h o l o t y p e , OS 9647, d o r s a l view, saiiq>le 
GB 42, Lower Cenomanian, Glyndeboume, Sussex. 

F i g . 5. Female l e f t v a l v e , hypotype, OS 9649, sample PBHl 14, 
Lower Cenomanian, P i t s t o n e , H e r t s . 

F i g . 6. Female t i g h t v a l v e , paratype, OS 9648, sample GB 42, 
Lower Cenomanian, Glyndebourne, Sussex. 

F i g , 8. Female l e f t v a l v e , hypotype, OS 9650, sample PBHl 14, 
Lower Cenomanian, P i t s t o n e , H e r t s . 

Neocythere (Physocythere) k a y e i n.sp. 
F i g . 9, Female l e f t v a l v e , h o l o t y p e , OS 9636, sample BB 13, Upper 

Cenomanian, Blue B e l l H i l l , Kent, 
F i g , 10. Female r i g h t v a l v e , paratype, OS 9637, sample BB 13, 

Upper Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 11. Female l e f t v a l v e , h o l o t y p e , OS 9636, sample BB 13, 

Upper Cenomanian, Blue B e l l H i l l , Kent. 
F i g , 12, Female r i g h t v a l v e , paratype, OS 9637, sample BB 13, 

Upper Cenomanian, Blue B e l l H i l l , Kent. 
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PLATE 13 
(x 100 except F i g . 9 x 115) 

Neocythere (Physocythere 1) sp.A 
F i g . 1, L e f t v a l v e , OS 96A5, saiiq>le PBHl 26, Lower Cenomanian, 

P i t s t o n e , Herts. 
F i g , 2, Carapace, OS 9647, d o r s a l view, sandle PBHl 26, Lower 

Cenomanian, P i t s t o n e , H e r t s . 
F i g . 3. Carapace, OS 9646, r i g h t view, sample PBHl 26, Lower 

Cenomanian, P i t s t o n e , H e r t s . 

Neocythere (Physocythere) steghausi Mertens 
F i g . 4. Female l e f t v a l v e , OS 9643, sample PBHl 28, Lower 

Cenomanian, P i t s t o n e , H e r t s . 
F i g . 5. Female carapace, OS 9645, d o r s a l view, sample PBHl 28, 

Lower Cenomanian, P i t s t o n e , Herts. 
F i g . 6. Female r i g h t v a l v e , OS 9644, sample PBHl 26, Lower 

Cenomanian, P i t s t o n e , H e r t s . 

Neocythere (Physocythere) 
semiconcentrica Mertens 

F i g , 7. Carapace, OS 9642, d o r s a l view, sample S 19, Middle 
Cenomanian, Southerham, Sussex. 

F i g . 8, L e f t v a l v e , OS 9641, sample PBH3 12, Middle Cenomanian, 
P i t s t o n e , H e r t s . 

P r o t o c y t h e r e speetonensis Kaye 
F i g . 9. L e f t v a l v e , OS 9667, sample GB 40, Lower Cenomanian, 

Glyndebourne, Sussex. 
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P L A I E 14 

( F i g s . 1,2 X 90 : F i g . 3-12 x 70) 
Protocythere speetonensis Kaye 

F i g . 1. Right v a l v e , OS 9668, sample GB 40, Lower Cenomanian, 
Glyndeboume, Sussex. 

F i g . 2. Carapace, OS 9669, d o r s a l view, sample GB 40, Lower 
Cenomaaian, Glyndeboume, Sussex. 

Protocythere l i n e a t a s t r i a t a Gründe1 
F i g . 3. Carapace, OS 9651, l e f t view, sample Bar 16, Lower 

Cenomanian, B a r r i n g t o n , Cambs. 
F i g . 4. Right v a l v e , OS 9652, saiiq)le Bar 28, Lower Cenomanian, 

B a r r i n g t o n , Cambs. 
F i g . 7. Carapace, OS 9651, d o r s a l view, sample Bar 16, Lower 

Cenomanian, B a r r i n g t o n , Cambs. 

Protocythere s j d d i q u i i n.sp. 
F i g . 5, Female l e f t v a l v e , holotype, OS 9653, sample S 23, Lower 

Cenomani an, So ut he rham, Sus s ex. 
F i g . 6. Female carapace, paratype, OS 9656, d o r s a l view, sample S 23, 

Lower Cenomanian, Southerham, Sussex, 
F i g . 8, Male l e f t v a l v e , paratype, OS 9655, sample S 23, Lower 

Cenomanian, Southerham, Sussex. 
F i g . 9. Female carapace, paratype, OS 9654, sample S 23, Lower 

Cenomanian, Southerham, Sussex. 

Veenia p s e u d o s t r i a t a n.sp. 
F i g . 10. Male l e f t v a l v e , holotype, OS 9695, sample PBHl 22, Lower 

Cenomanian, P i t s t o n e , H e r t s , 
F i g . 11. Female l e f t v a l v e , paratype, OS 9697, d o r s a l view, 

sample PBHl 22, Lower Cenomanian, P i t s t o n e , H e r t s . 
F i g . 12. Female r i g h t v a l v e , paratype, OS 9696, sample PBHl 22, 

Lower Cenomanian, P i t s t o n e , H e r t s . 
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PLAIE 15 

(x 90) 

Veenìa i n f e r a n g u l a t a Donze 

F i g , 1, Female l e f t v a l v e , OS 9693, sample S 23, Lower Cenomanian, 

Southerham, Sussex. 

F i g , 2. Male l e f t v a l v e , OS 9692, sample S 23, Lower Cenomanian, 

Southerham, Sussex. 

F i g , 3. Female r i g h t v a l v e , OS 9691, i n t e r n a i view, sample S 23, 

Lower Cenomanian, Southerham, Sussex, 

F i g , 4. Female carapace, OS 9690, r i g h t view, sample S 23, Lower 

Cenomanian, Southerham, Sussex, 

F i g , 5, J u v e n i l e l e f t v a l v e , OS 9694, Sample Bar 10, Middle 

Cenomanian, B a r r i n g t o n , Cambs. 

F i g . 6, Female carapace, OS 9690, d o r s a l view, sample S 23, Lower 

Cenomanian, Southerham, Sussex. 

Veenia c f . V. b a l l o n e n s i s Damotte 4 G r o s d i d i e r 

F i g , 7. Carapace, OS 9688, d o r s a l view, sample Bar 9, Middle 

Cenomanian, B a r r i n g t o n , Cambs. 

F i g . 8. Carapace, OS 9688, l e f t view, sample Bar 9, Middle 

Cenomanian, B a r r i n g t o n , Cambs, 

F i g , 9. Right v a l v e , OS 9689, sample Bar 9, Middle Cenomanian, 

B a r r i n g t on, Cambs, 

Veenia p s e u d o s t r i a t a n.sp, 

F i g , 10. Female r i g h t v a l v e , paratype, OS 9698, sample PBHl 22, Lower 

Cenomanian, P i t s t o n e , Herts. 

F i g , 11. Male rig|ht v a l v e , OS 9699, sample S 23, Lower Cenomanian, 

Southerham, Sussex. 
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PLATE 16 
(x 70 except where stated) 

Homocythere h a r r i s i a n a h a r r i s i a n a Jones 
F i g . 1. Female l e f t v a l v e , OS 9670, sanale PBHl 21, Lower 

Cenomanian, P i t s t o n e , H e r t s . 
F i g . 2. Male l e f t v a l v e , OS 9671, sample PBHl 24, Lower Cenomanian, 

P i t s t o n e , H e r t s . 
F i g . 3. J u v e n i l e l e f t v a l v e (smooth t y p e ) , OS 9672, sample PBHl 36, 

Lower Cenomanian, P i t s t o n e , H e r t s . 
F i g . 4. J u v e n i l e l e f t v a l v e , ( r e t i c u l a t e t y p e ) , OS 9763, sample 

PBH3 12, Middle Cenomanian, P i t s t o n e , H e r t s . 
F i g , 5, Female carapace, OS 9674, d o r s a l view, sample PBHl 35, 

Lower Cenomanian, P i t s t o n e , H e r t s . 

Homocythere sp.A. 
F i g . 6. L e f t v a l v e , OS 9685, sample Bar 10, Middle Cenomanian, 

Ba r r i n g t o n , Cambs. 
F i g , 7. Right v a l v e , OS 9687, saiiq)le Bar 10, Middle Cenomanian, 

Ba r r i n g t o n , Cambs. 
F i g . 8. L e f t v a l v e , OS 9686, d o r s a l view, sample Bar 11, Middle 

Cenomanian, B a r r i n g t o n , Cambs. 

Homocythere ornata n.sp. 
F i g . 9. Female carapace, paratype, OS 9678, d o r s a l view, sample 

S 23, Lower Cenomanian, Southerham, Sussex. 
F i g . 10. Female l e f t v a l v e , holotype, OS 9675, sample S 23, Lower 

Cenoman i a n , So utherham, Sus s ex. 
F i g . 11. Female carapace, paratype, OS 9679, r i g h t view, sample 

S 23, Southerham, Sussex, 
F i g , 12. Female l e f t v a l v e , holotype, OS 9675, d e t a i l of 

omamentation, sample S 23, Lower Cenomanian, Southerham, 
Sussex. 

F i g . 13. Right v a l v e , p a ratype, OS 9676, i n t e r n a i view, sample S 23, 
Lower Cenomanian, Southerham, Sussex, 
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P I J M E 17 
Cx 70) 

Brachycythere c f . B. l a t i c r i s t a t a (Bosquet) 
F i g , 1. L e f t v a l v e , OS 9705, sample BN 12, Pleous Maria Bed 1, 

Buckland Newton, Dorset, 
F i g . 2, Right v a l v e , OS 9706, sample BN 12, Plenus Marls Bed 1, 

Buckland Newton, Dorset. 
F i g . 3. Carapace, OS 9707, o b l i q u e a n t e r i o r view, sample BN 12, 

Plenus Marls Bed 1, Buckland Newton, Dorset. 
F i g , 5, Carapace, OS 9707, d o r s a l view, saii5>le BN 12, Plenus M a r l s 

Bed 1, Buckland Newton, Dorset. 

P t e r y g o c y t h e r e i s (Pterygocythere) 
c f . P.(P) r o b u s t a (Jones & Hinde) 

F i g . 4, Carapace, OS 9722, a n t e r i o r o b l i q u e view, sample PBHl 19, 
Lower Cenomanian, P i t s t o n e , H e r t s . 

F i g , 6. Right v a l v e , OS 9721, sample Bar 10, Middle Cenomanian, 
B a r r i n g t o n , Cambs. 

F i g , 7, Carapace, OS 9722, d o r s a l view, sample PBHl 19, Lower 
Cenomanian, P i t s t o n e , H e r t s . 

F i g . 8. L e f t v a l v e , OS 9720, sample PBHl 19, Lower Cenomanian, 
P i t s t o n e , H e r t s . 

P t e r y g o c y t h e r e i s (Pterygocythere) 
diminuta n.sp. 

F i g , 9, Carapace, holotype, OS 9713, a n t e r i o r o b lique view, sample 
BN 6, Upper Cenomanian, Buckland Newton, Dorset. 

F i g , 10, L e f t v a l v e , paratype, OS 9715, sample BN 6, Upper 
Cenomanian, Buckland Newton, Dorset. 

F i g , 11. Carapace, holotype, OS 9713, d o r s a l view, salibile BN 6, 
Upper Cenomanian, Buckland Newton, Dorset. 

F i g . 12. Right v a l v e , paratype, OS 9714, sample BN 6, Upper 
Cenomanian, Buckland Newton, Dorset, 
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P t e r y g o c y t h e r e i s (Pterygocythereis) 
p h y l l o p t e r a reducta n.ssp. 

F i g . 13. Carapace, h o l o t y p e , OS 9708, a n t e r i o r oblique view, sample 
PBHl 36» Lower Cenomanian, P i t s t o n e , Herts. 

F i g . 14. L e f t v a l v e , sample Bar 9, Middle Cenomanian, B a r r i n g t o n , 
Cambs. Specimen l o s t . 

F i g . 15. Right v a l v e , hypotype, OS 9709, sample Bar 10, M i d d l e 
Cenomanian, B a r r i n g t o n , Cambs. 

F i g . 16. Carapace, h o l o t y p e , OS 9708, d o r s a l view, 5aiiq)le BHl 36, 
Lower Cenomanian, P i t s t o n e , H e r t s . 

3 39 



PI.17 



PIATE 18 
Cx 65) 

Cy t h e r e i s h i r s u t a Damotte & G r o s d i d i e r 
F i g . 1. Male l e f t v a l v e , OS 9785, san^jle PBH3 12, M i d d l e 

Cenomanian, P i t s t o n e , Herts. 
F i g , 2. Female l e f t v a l v e , OS 9784, santple BB 16, Lower 

Cenomanian, Blue B e l l H i l l , Kent, 
F i g , 3. Male t i g h t v a l v e , OS 9786, sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , Herts, 
F i g . 4. Female carapace, OS 9787, d o r s a l view, sample PBH3 12, 

Middle Cenomanian, P i t s t o n e , Herts. 

C y t h e r e i s thoerenensis T r i e b e l 
F i g , 5, Female carapace, OS 9810, d o r s a l view, saarple S 23, Lower 

Cenomanian, Southerham, Sussex, 
F i g , 6, Female l e f t v a l v e , OS 9808, salibile PBHl 36, Lower 

Cenomanian, P i t s t o n e , Herts. 
F i g . 7. Male r i g h t v a l v e , OS 9809, sample S 23, Lower Cenomanian, 

Southerham, Sussex. 

C y t h e r e i s coronata n.sp, 
F i g , 8, Female l e f t v a l v e , holotype, OS 9755, sample S 23, Lower 

Cenomanian, Southerham, Sussex. 
F i g . 9. Female r i g h t v a l v e , paratype, OS 9756, sample S 23, Lower 

Cenomanian, Southerham, Sussex. 
F i g . 10. Female l e f t v a l v e d o r s a l view, same specimen as F i g . 8. 
F i g . 11, Female valve d o r s a l view, same specimen as F i g . 9. 
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PLATE 19 
(x 70 except F i g . 11 x 140) 

C y t h e r e i s a f f . C. r e t i c u l a t a Jones S Binde 
F i g , 1. L e f t v a l v e , OS 9805, sample BB 16, Lower Cenomanian, Blue 

B e l l H i l l , Kent. 
Fig. 2. J u v e n i l e r i g h t v a l v e , OS 9807, sample BB 17, Lower 

Cenomanian, Blue B e l l H i l l , Kent, 
Fig. 4, Right v a l v e , OS 9306, sample BB 16, Lower Cenomanian, 

Blue B e l l H i l l , Kent. 

Cythereis coronata n.sp. 
Fig. 3. J u v e n i l e l e f t v a l v e , OS 9757, sample S 23, Lower 

Cenomanian, Southerham, Sussex. 

Cythereis h i r s u t a Damotte S G r o s d i d i e r 
Fig. 5. J u v e n i l e l e f t v a l v e , OS 9788, sample BB 16, Lower Cenomanian, 

Blue B e l l H i l l , Kent. 

Cythereis paranuda n.sp. 
Fig, 6. Female l e f t v a l v e , holotype, OS 9795, sample PBHl 36, Lower 

Cenomanian, P i t s t o n e , Herts. 
Fig. 7. Female carapace, paratype, OS 9798, d o r s a l view, sample 

PBHl 36, Lower Cenomanian, P i t s t o n e , H e r t s , 
Fig, 8, Female carapace, OS 9796, v e n t r a l view, san5)le KI 2, Upper 

Cenomanian, Buckland Newton, Dorset. 
Fig, 9. Female carapace, paratype, OS 9798, r i g h t view, sample 

PBHl 36, Lower "Cenomanian, P i t s t o n e , H e r t s . 
Fig, 10. Male carapace, OS 9797, l e f t view, sample PBH3 18, Middle 

Cenomanian, P i t s t o n e , Herts. 

C y t h e r e i s luermannae luermannae T r i e b e l 
F i g . 11. Female l e f t v a l v e , OS 9789, d e t a i l of ornament, sample Bar 

12, Lower Cenomanian, P i t s t o n e , H e r t s . 
Fig, 12. Female, l e f t v a l v e , OS 9789, sample Bar 12, Lower 

Cenomanian, B a r r i n g t o n , Cambs. 
Fig. 13, Female carapace, OS 9790, d o r s a l view, sanale PBHl 27, 

Lower Cenomanian, P i t s t o n e , H e r t s , 
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PLATE 20 
Cy t h e r e i s luermannae bemerodensis Kemper 

Cx 90) 
F i g . 1. Female l e f t v a l v e , OS 9791, sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , H e r t s . 
F i g . 2. Female carapace, OS 9792, sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , H e r t s . 
F i g . 3, Male carapace, OS 9793, d o r s a l view, sample PBH3 12, 

Mi d d l e Cenomanian, P i t s t o n e , H e r t s . 

Cythereis b a r r i n g t o n e n s i s n.sp, 
( F i g s . 4-6 x 90 : F i g . 7 x 220) 

F i g . 4, Carapace, paratype, OS 9742, d o r s a l view, sample Bar 10, 
Middle Cenomanian, B a r r i n g t o n , Cambs. 

F i g . 5. L e f t v a l v e , holotype, OS 9740, sample Bar 10, Middle 
Cenomanian, Ba r r i n g t o n , Cambs. 

F i g . 6. Right v a l v e , paratype, OS 9741, sample Bar 10, Middle 
Cenomanian, Ba r r i n g t o n , Cambs. 

F i g . 7, L e f t v a l v e , d e t a i l of omament. Same specimen as F i g . 5. 

Cythereis c a n t a b r i g e n s i s n.sp. 
(x 115) 

F i g . 8. Female l e f t v a l v e , holotype, OS 9748, sample Bar 9, Middle 
Cenomanian, Barrington, Cambs. 

F i g . 9, Female r i g h t v a l v e , paratype, OS 9751, sample Bar 9, Middle 
Cenomanian, Ba r r i n g t o n , Cambs, 

F i g . 10, Male carapace, paratype, OS 9750, d o r s a l view, sample Bar 9, 
Mi d d l e Cenomanian, B a r r i n g t o n , Cambs. 

F i g . 11. Feinale carapace, OS 9749, d o r s a l view, sample Bar 20, 
Lower Cenomanian, B a r r i n g t o n , Cambs. 

Cythereis h i n d e i h i n d e i n.sp. 
(x 115) 

F i g . 12. Female l e f t v a l v e , h o l o t y p e , OS 9765, sample PBH3 12, 
Mi d d l e Cenomanian, P i t s t o n e , H e r t s . 
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PLATE 21 
(x 20 except F i g . 9 x 4,400) 

Cy t h e r e i s h i n d e i h i n d e i n.ssp, 
F i g . 1, Female r i g h t v a l v e , paratype, OS 9766, sample PBH3 12, 

Middle Cenomanian, P i t s t o n e , Herts. 
F i g , 2, Female l e f t v a l v e , paratype, OS 9767, i n t e r n a i view, 

sample PBH3 12, Middle Cenomanian, P i t s t o n e , H e r t s . 
F i g . 3. J u v e n i l e l e f t v a l v e , paratype, OS 9770, san^ile PBH3 12, 

Middle Cenomanian, P i t s t o n e , Herts. 
F i g , 4, Male l e f t v a l v e , paratype, OS 9768, sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , H e r t s . 
F i g . 5, Female carapace, paratype, OS 9769, d o r s a l view, sample 

PBH3 12, Middle Cenomanian, P i t s t o n e , H e r t s . 

C y t h e r e i s h i n d e i diminuta n.ssp. 
F i g , 6. Carapace, paratype, OS 9781, dorsal view, sample S 19, 

Middle Cenomanian, Southerham, Sussex. 
F i g . 7. Carapace, h o l o t y p e , OS 9780, l e f t view, sample S 19, 

Middle Cenomanian, Southerham, Sussex. 
F i g . 8. Right v a l v e , paratype, OS 9782, sample S 19, Middle 

Cenomanian, Southerham, Sussex. 
F i g . 9. D e t a i l of s i e v e p i a t e . Same specimen as F i g . 7. 

C u r f s i n a ? derooi n.sp, 
F i g . 10, Le f t v a l v e , h o l o t y p e , OS 9730, sample BN 12, Upper 

Cenomanian, Buckland Newton, Dorset. 
F i g , 11. Right v a l v e , paratype, OS 9731, sample BN 12, Upper 

Cenomanian, Buckland Newton, Dorset, 
F i g . 12, Carapace, paratype, OS 9732, d o r s a l view, sample BN 12, 

Upper Cenomanian, Buckland Newton, Dorset. 
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PIATE 22 
C u r f s i n a ? de r o o i n.sp. 

(x 750) 
F i g . 1. L e f t v a l v e , holotype, OS 9730, d e t a i l of ornamene, 

sample SS 12, Upper Cenomanian, Buckland Newton, Dorset. 

C o m i c y t h e r e i s l a r i v o u r e n s i s 
COamotte and iGrosdidier) 

(x 110) 
F i g . 2. Male l e f t v a l v e , OS 9725, sample PBH3 12, Middle Cenomanian, 

P i t s t o n e , Herts. 
F i g , 3. Female r i g h t v a l v e , OS 9724, i n t e r n a i view, sample PBH3 12, 

Middle Cenomanian, P i t s t o n e , H e r t s . 
F i g . 4. Female l e f t v a l v e , OS 9723, sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , H e r t s , 
F i g . . 5 , Female carapace, OS 9726, d o r s a l view, sample Bar 22, 

Lower Cenomanian, B a r r i n g t o n , Cambs. 
F i g . 6. Female carapace, OS 9727, r i g h t view, sample Bar 22, 

Lower Cenomanian, B a r r i n g t o n , Cambs. 

C o m i c y t h e r e i s sp.A. 
(x 110) 

F i g . 7, L e f t v a l v e , OS 9729, saBq)le CC 2, Lower Cenomanian, 
Culver C l i f f , I.O.W. 

F i g , 8, Carapace, OS 9728, d o r s a l view, saiiq)le CC 2, Lower 
Cenomanian, Culver C l i f f , I.O.W. 

Id i o c y t h e r e donzei n.sp. 
(x 110) 

F i g , 9, Female l e f t v a l v e , h o l o t y p e , OS 9813, sample BB 8, Upper 
Cenomanian, Blue B e l l H i l l , Kent. 

F i g , 10. Female r i g h t v a l v e , paratype, OS 9815, i n t e r n a i view, 
sample BB 8, Upper Cenomanian, Blue B e l l H i l l , Kent. 

F i g , 11. Female carapace, 0S9814, r i g h t view, sample BN 12, Upper 
Cenomanian, Buckland Newton, Dorset, 

Imhotepia euglyphea n,8p, 
(x 110) 

F i g , 12 L e f t v a l v e , holotype, OS 9828, sample S 1, Upper 
Cenomanian, Southerham, Sussex, 

F i g , 13, Rigjit v a l v e , paratype, OS 9829, sample S l . Upper 
Cenomanian, Southerham, Sussex* 
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PLàTE 23 

Imhotepia eujglyphea n.sp. 

Cx 110) 

F i g , 1, L e f t v a l v e , paratype, OS 9830, i n t e r i o r view, sample S 1, 

Upper Cenomanian, Southerham, Sussex. 

F i g . 2. Carapace, paratype, OS 9831, d o r s a l view, sample S 1, 

Upper Cenomanian, Southerham, Sussex. 

I s o c y t h e r e i s c f , I . gròssouvrensis Bonze 

(x 110) 

F i g . 3. Carapace, bypotype, OS 9837, d o r s a l view, sample BB 8, 

Upper Cenomanian, Blue B e l l H i l l , Kent. 

F i g . 4. L e f t v a l v e , Kypotype, OS 9838, sample BN 12, Upper 

Cenomanian, Buckland Newton, Dorset. 

F i g . 5. Right v a l v e , hypotype, OS 9839, sample BN 12, Upper 

Cenomanian, Buckland Newton, Dorset. 

P l a n i l e b e r i s sandersi n.sp, 

( F i g s . 6-8 X 95 : F i g . 12 x 400) 

F i g . 6, L e f t v a l v e , holotype, OS 9869, sanale FBH3 12, Middle 

Cenomanian, P i t s t o n e , H e r t s . 

F i g . 7. Right v a l v e , paratype, OS 9870, sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , H e r t s . 

F i g . 8. Carapace, paratype, OS 9871, d o r s a l view, sample PBH3 12, 

Middle Cenomanian, P i t s t o n e , Herts. 

F i g . 12. Right v a l v e , paratype, OS 9872, a n t e r i o r tooth, sample 

PBH3 12, Middle Cenomanian, P i t s t o n e , Herts, 

P l a n i l e b e r i s chathamensis n.sp. 

CFigs, 9-11 X 100 : F i g . 13 x 130) 

F i g , 9, Female r i g h t v a l v e , h o l o t y p e , OS 9865, sample PBH3 12, 

Middle Cenomanian, P i t s t o n e , Herts. 

F i g . 10. Male l e f t v a l v e , paratype, OS 9866, sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , H e r t s . 

F i g , 11. Female carapace, paratype, OS 9867, sample PBH3 12, 

Middle Cenomanian, P i t s t o n e , Herts. 

F i g . 13. Female r i g h t v a l v e , d e t a i l o f omament. Same specimen as 

Fig. 9. 
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PLAXE 24 
( F i g s . 1-8 X 110 : F i g s . 9-12 x 300) 

Limburgina ? a l a t a n.sp. 
F i g . 1. Left v a l v e , h o l o t y p e , OS 9848, sample BN 9, Upper 

Cenomanian, Buckland Newton, Dorset. 
F i g . 2. Bight v a l v e , paratype, OS 9849, sample BN 9, Upper 

Cenomanian, Buckland Newton, Dorset. 
F i g . 3, Carapace, paratype, OS 9850, d o r s a l view, sample BN 9, 

Upper Cenomanian, Buckland Newton, Dorset. 
F i g , 8. Carapace, paratype, OS 9852, v e n t r a l view, sample BN 9, 

Upper Cenomanian, Buckland Newton, Dorset. 
F i g . 11. Right v a l v e , paratype, OS 9851, a n t e r i o r t o o t h , sanqjle 

BN 9, Upper Cenomanian, Buckland Newton, Dorset. 
F i g . 12. P o s t e r i o r t o o t h . Same specimen as F i g . 11, 

O e r t l i e l l a donzei n.sp. 
F i g , 4. Left v a l v e , holotjrpe, OS 9855, sample BN 1, Middle 

Cenomanian, Buckland Newton, Dorset, 
F i g . 5, Right v a l v e , OS 9856, sample BB 8, Upper Cenomanian, 

Blue B e l l H i l l , Kent. 
F i g , 6. Carapace, paratype, OS 9859, v e n t r a l view, sample BN 1, 

Middle Cenomanian, Buckland Newton, Dorset, 
F i g . 7. Carapace, paratype, OS 9857, d o r s a l view, sample BN 1, 

Middle Cenomanian, Buckland Newton, Dorset. 
F i g , 9. Sigjit v a l v e , paratype, OS 9858, a n t e r i o r t o o t h , sample 

BN 1, Middle Cenomanian, Buckland Newton, Dorset. 
F i g . 10. P o s t e r i o r t o o t h , Same specimen as F i g . 9. 
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PLATE 25 
(Figs. 1,2 X 100 : F i g . 3-10 x 90 : F i g s . 11-14 x 82) 

M a t r o n e l l a matronae matronae 
(Damotte & G r o s d i d i e r ) 

Fig. 1, L e f t v a l v e , OS 9854, saiiq>le S 23, Lower Cenomanian, 
Southerham, Sussex. 

F i g . 2, Right v a l v e , OS 9853, sample S 23, Lower Cenomanian, 
Southerham, Sussex. 

P l a t y c y t h e r e i s c f . P. chapmani Kaye 
F i g . 3. L e f t v a l v e , OS 9873, sample PBHl 30, Lower Cenomanian, 

P i t s t o n e , H e r t s . 
Fig. 4. Right v a l v e , OS 9874, saiiq)le PBHl 30, Lower Cenomanian, 

P i t s t o n e , H e r t s . 
F i g . 5. Carapace, OS 9875, d o r s a l view, sample PBHl 30, Lower 

Cenomanian, P i t s t o n e , Herts. 
Fig. 6, J u v e n i l e l e f t v a l v e , OS 9876, sample PBHl 30, Lower 

Cenomanian, P i t s t o n e , Herts. 

P l a t y c y t h e r e i s c f . P. g a u l t i n a Jones 
F i g . 7. L e f t v a l v e , OS 9877, sanqjle PBHl 32, Lower Cenomanian, 

P i t s t o n e , H e r t s . 
Fig. 8, Right v a l v e , OS 9878, sample PBHl 32, Lower Cenomanian, 

P i t s t o n e , H e r t s . 
F i g . 9. Carapace, OS 9879, d o r s a l view, sample PBHl 32, Lower 

Cenomanian, P i t s t o n e , H e r t s . 
Fig. 10. J u v e n i l e l e f t v a l v e , OS 9880, sample PBHl 28, Lower 

Cenomanian, P i t s t o n e , Herts. 

T r a c h y l e b e r i s medwayensis n.sp. 
F i g . 11. Right v a l v e , paratype, OS 9882, sample BB 4, Middle 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 12. Carapace, hypotype, OS 9883, a n t e r i o r o b l i q u e view, sample 

S 21, Middle Cenomanian, Southerham, Sussex. 
Fig. 13. L e f t v a l v e , holotype, OS 9881, sample BB 4, Middle 

Cenomanian, Blue B e l l H i l l , Kent. 
Fig. 14. Carapace d o r s a l view. Same specimen as Fig. 12. 
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PIATE 26 

(x 170) 

- ̂ ucytherura (Eucytherura) 

c f . E.(E.) t u b e r c o l a t a 

F i g . 1, L e f t v a l v e , OS 9909, sample P&H3 12, Middle Cenomanian, 

P i t s t o n e , Herts. 

F i g . 2. Right v a l v e , OS 9910, sample PBH3 12, Middle Cenomanian, 

P i t s t o n e , H e r t s , 

F i g . 3. Right v a l v e , OS 9912, i n t e r i o r view, sample PBH3 12, 

Middle Cenomanian, P i t s t o n e , Herts. 

F i g . A. Carapace, OS 9911, d o r s a l view, sample PBH3 12, Middle 

Cenomanian, P i c s t o n e , ìlerts. 

Eucytherura (Eucytherura) g r u n d e l i n.sp. 

F i g . 5. L e f t v a l v e , p s r s t y p e , OS 9889, san^ile PEH3 12, Middle 

Cenomanian, P i t s t o n e , Herts. 

F i g . 6, L e f t v a l v e , paratype, OS 9890, i n t e r n a i view, sanale 

PBH3 12, Middle Cenouianian, P i t s t o n e , H e r t s . 

F i g . 7. Right v a l v e , paratype, OS 9892, sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , Herts. 

Hemiparacytheridea c f . H. longicauda (Bonnema) 

F i g . 8. Right v a l v e , OS 994?, sample PBH3 12, Middle Cenomanian, 

P i t s t o n e , H e r t s . 

F i g . 9. L e f t v a l v e , OS 9949, i n t e r i o r view, sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , Herts. 

Heitiig_aracytheridea mìnutissima (Kaye) 

F i g . 10. Right v a l v e , OS 9951, sample PBHl 34, Lower Cenomanian, 

P i t s t o n e , H e r t s . 

F i g , 11, L e f t v a l v e , OS 9950, sample PBHl 34, Lower Cenomanian, 

P i t s t o n e , H e r t s . 

F i g , 12. Right v a l v e , OS 9953, i n t e r i o r view, sample PBHl 34, 

Lower Cenomanian, P i t s t o n e , H e r t s . 

Eucytherura (Eucytherura) l o n g i s c u l p t a n.sp. 

F i g . 13. Right v a l v e , holotype, OS 9903, sample BB 12, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 

3 48 



Eucythei'ura (V e s t i cytherura) 

tnultltu'ncr c u l a t a Grundel 

F i g . 14. L e f t v a l v e , OS 9913, s^raple PDH3, 12, Middle Cenomanìan, 

P i t s t o n e , H e r t s . 

F i g . 15. Carapace, OS 9915, d o r s a l view, sample PBHl 32, Lower 

Cenomanian, P i t s t o n e , Heriis. 

F i g . 16. Le f t v a l v e male?, OS 9916, sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , H e r t s . 

F i g . 17. Right v a l v e , OS 9914, sample BN 12, Upper Cenomanian, 

Buckland Newton, Dorset. 
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PLATE 27 
( F i g s . 1-9 X 175 : F i g s . 10,11 x 290 : F i g s . 12,13 x 140) 

Hcmicytherura euglyphea Kaye 
F i g . 1. L e f t v a l v e , OS 9917, sample P3H1 30, Lower Cenomanian, 

P i t s t o n e , Herts. 
F i g . 2. Right v a l v e , OS 9918, sample PBHl 30, Lower Cenomanian, 

P i t s t o n e , Herts. 
F i g . 3. Carapace, OS 9919, d o r s a l view, sample PBHl 30, Lower 

Cenomanian, P i t s t o n e , H e r t s . 

Pedicythere p i t s t o n e n s i s n.sp. 
F i g , 4. L e f t v a l v e , p a r a t y p e , 9 9 5 5 , sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , H e r t s , 

Eucytherura (Eucytherura?) 
chathamensi s n.sp, 

F i g . 5. L e f t v a l v e , paratype, OS 9886, sample BB 8, Upper 
Cenomanian, Blue B e l l H i l l , Kent. 

Eucytherura (Eucytherura) kayei n.sp. 
F i g . 6. Right v a l v e , OS 9900, i n t e r n a i view, sample PBH3 12, Middle 

Cenomanian, P i t s t o n e , H e r t s , 
F i g , 7. Right v a l v e , paratype, OS 9902, sample GB 44, Lower 

Cenomanian, Glyndebourne, Sussex, 

Cytheropteron (Cytheropteron) 
nanissimum Damotte & G r o s d i d i e r 

F i g . 8. Right v a l v e , OS 9933, sample PBH3 12, Middle Cenomanian, 
P i t s t o n e , Herts. 

F i g . 11. L e f t v a l v e hinge, OS 9935, sample PBH3 12, Middle 
Cenomanian, P i t s t o n e , H e r t s . 

Cytheropteron (Cytheropteron) 
p i t s t o n e n s i s n.sp. 

F i g . 9. Right v a l v e , paratype, OS 9937. sample PBH3 12, Middle 
Cenomanian, P i t s t o n e , H e r t s . 

F i g , 10. L e f t v a l v e hinge, paratype, OS 9939, sample PBH3 12, Middle 
Cenomanian, P i t s t o n e , H e r t s , 
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Faranotacythere baGsiouni n.sp. 
F i g . 12. L e f t v a l v e , paratype, OS 9922, d o r s a l view, sample BB 8, 

Upper Cenomanian, Blue B e l l H i l l , Kcnt. 
F i g . 13. L e f t v a l v e , paratype, OS 9921, sample BB 8, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
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PLAXE 28 
(F i g s . 1-4 X 165 : F i g s . 5,8,10,11 x 125 : F i g s . 9,12,13 x 150) 

Pseiidobythocythere c o l i n i n.sp. 
F i g , 1. Female l e f t v a l v e , holotype, OS 9925, sanqile BB 11, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g , 2, Female r i g h t v a l v e , paratype, OS 9926, sample BB 11, 

Upper Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 3. Male l e f t v a l v e , paratype, OS 9928, sample BB 11, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 4. Female carapace, paratype, OS 9927, d o r s a l view, sample 

BB 11, Upper Cenomanian, Blue B e l l H i l l , Kent. 

JCestoleberis planus n.sp. 
F i g , 5. L e f t v a l v e , holotype, OS 10005, sample BB 2, Middle 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 6. Right v a l v e , paratype, OS 10007, sample BB 2, Middle 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g , 7, Carapace, paratype, OS 10008, d o r s a l view, sample BB 2, 

Middle Cenomanian, Blue B e l l H i l l , Kent. 
F i g , 8, L e f t v a l v e , OS 10006, i n t e r i o r view, sample PBH3 12, 

Middle Cenomanian, P i t s t o n e , Herts. 
F i g . 9, L e f t v a l v e , i n t e r i o r oblique view, Same specimen as F i g . 8, 

X e s t o l e b e r i s b u m e t t i n.sp. 
F i g , 10. Carapace, paratype, OS 9999, right view, sain>le PBHl 26, 

Lower Cenomanian, P i t s t o n e , H e r t s . 
F i g . 11. Carapace, holotype, OS 9998, d o r s a l view, sanqile PBHl 26, 

Lower Cenomanian, P i t s t o n e , H e r t s , 

Amphicytherura c f . A. f a l l o t i Donze 
F i g . 12. L e f t v a l v e , OS 10013, sample BN 10, Upper Cenomanian, 

Buckland Newton, Dorset. 
F i g . 13. Carapace, OS 10015, d o r s a l view, sample BN 10, Upper 

Cenomanian, Buckland Newton, Dorset. 
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FLAIE 29 
Amphicytherura c f , A._ f a l l o t i Donze (x 150) 

Fig. 1. R i ^ t v a l v e , OS 10014, sample BN 10, Upper Cenomanian, 
Buckland Newton, Dorsec. 

Polycope faluebellensis n.sp. (x 125) 
F i g . 2. L e f t v a l v e , paratype, OS 10025, sample BB 8, Upper 

Centmanian, Blue B e l l H i l l , Kent. 

Polycope d e l i c a t a n.sp. (x 150) 
F i g . 3. Right v a l v e , paratype, OS 10028, sanqile BB 8, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 

Polycope oweni Kaye (x 132) 
F i g . 4. L e f t v a l v e , OS 10039, sample BB 8, Upper Cenomanian, 

Blue B e l l H i l l , Kent. 

Saida c f , S. nettgauensis Gründel (x 180) 
F i g . 5. L e f t v a l v e , OS 10021, sample Bar 11, Middle Cenomanian, 

B a r r i n g t o n , Cambs. 
Fig. 6, Carapace, OS 10023, d o r s a l view, sample BB 13, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 

K r a u s e l l a minuta Veen (x 112) 
F i g . 7. Female l e f t v a l v e , OS 10016, sample BB 12, Upper 

Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 8. Male l e f t v a l v e , OS 10019, saiiqjle BB 12, Upper Cenomanian, 

Blue B e l l H i l l , Kent. 
F i g . 9. Female carapace, OS 10018, r i g h t view, sample BB 19, 

Middle Cenomanian, Blue B e l l H i l l , Kent. 
F i g . 10. Female carapace, OS 10017, d o r s a l view, sanq>le BB 19, 

Middle Cenomanian, Blue B e l l H i l l , Kent. 
Fig. 11. Female l e f t v a l v e , OS 10020, i n t e r i o r view, sample BB 13, 

Upper Cenomanian, Blue B e l l H i l l , Kent, 
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PLATE 30 
(X 125) 

Loxoconcha ? b l u e b e l l e n s i s n.sp. 
A l l specimens from sample BB 8, Upper Cenomanian, Blue 
B e l l H i l l , Kent. 

F i g . 1. Female l e f t v a l v e , h o l o t y p e , OS 9957 
F i g . 2. Female r i ght v a l v e , paratype, OS 9958 
F i g . 3. Male r i g h t v a l v e , paratype, OS 9959 
F i g . 4. Female carapace, d o r s a l view, paratype 
F i g . 5. J u v e n i l e A-1 l e f t v a l v e , OS 9968 
F i g . 6. J u v e n i l e A-1 r i g h t v a l v e , OS 9969 
F i g . 7. J u v e n i l e A-2 l e f t v a l v e , OS 9970 
F i g . 8. J u v e n i l e A-2 r i g h t v a l v e , OS 9971 
F i g . 9. J u v e n i l e A-3 l e f t v a l v e , OS 9972 
F i g . . 10, J u v e n i l e A-3 r i g h t v a l v e , OS 9973 
F i g . 11. J u v e n i l e A-4 l e f t v a l v e , OS 9974 
F i g . 12. J u v e n i l e A-4 r i g h t v a l v e , OS 9975 
F i g . 13. J u v e n i l e A-5 l e f t v a l v e , OS 9976 
F i g . 14. J u v e n i l e A-5 r i g h t v a l v e , OS 9977 
F i g . 15. J u v e n i l e A-6 l e f t v a l v e , OS 9978 
F i g . 16. J u v e n i l e Ä-6 r i g h t v a l v e , OS 9979 
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PLATE 31 
(x 125) 

Loxoeoncha ? bluebellensis n.sp, 
F i g , 1. Female l e f t v a l v e , holotype, OS 9957, i n t e r i o r view, 

sample BB 8, Upper Cenomanian, Blue B e l l H i l l , Kent. 
F i g , 2, Female r i g h t v a l v e , paratype, OS 9958, i n t e r i o r view, 

aample BB 8, Upper Cenomanian, Blue B e l l H i l l , Kent. 

Loxoconcha ? i c k n i e l d e n s i s n.sp. 
A l i specimens frora sample PBHl 28, Lower Cenomanian, 
P i t s t o n e , H e r t s , 

F i g . 3, Female l e f t v a l v e , holotype, OS 9980 
F i g , 4, Female r i g h t v a l v e , paratype, OS 9981 
F i g , 5. Male l e f t v a l v e , paratype, OS 9982 
F i g . . 6 . Female carapace, paratype, OS 9983, d o r s a l view 
F i g , 7. J u v e n i l e A-1 l e f t v a l v e , OS 9992 
F i g . 8. J u v e n i l e A-1 r i g h t v a l v e , OS 9993 
F i g . 9. J u v e n i l e A-2 l e f t v a l v e , OS 9994 
F i g . 10. J u v e n i l e Ä-2 t i g h t v a l v e , OS 9995 
F i g . 11. J u v e n i l e A-3 l e f t v a l v e , OS 9996 
F i g . 12. J u v e n i l e A-3 r i g h t v a l v e , OS 9997 

3 5 5 





PLATE 32 
S t e r e o s c o p i c a l l y p a i r e d photographs 

F i g , 1, Cythereis sp. B. l e f t v a l v e , OS 9812, sanqile BN 12, 
Pleous Marls Bed 1, Buckland Newton, Dorset, (x 70) 

F i g , 2, Cythereis sp. ̂  r i g h t v a l v e , OS 9811, sanale P 2, 
Upper Cenomanian, P i t s t o n e , H e r t s , 

F i g . 3. I s o c y t h e r e i s c f . I . grossouvrensis Donze, r i g h t v a l v e , 
OS 9840, sample BB 8. Upper Cenomanian. Blue B e l l H i l l , 
Kent. (x 110). 

F i g , 4, I d i o c y t h e r e donzei n.sp. carapace, OS 9816, d o r s a l view, 
sample BB 8, Upper Cenomanian, Blue B e l l H i l l , Kent. 
(X HO) 
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PLATE 33 
S t e r e o s c o p i c a l l y p a i r e d photographs 

F i g . 1, Eucytherura (Eucytherura) c f . E.CE.) t u b e r c o l a t a Bonnema, 
l e f t v a l v e , OS 9909, san9)le PBH3 12, Middle Cenomanian, 
P i t s t o n e , Herta, (x 170) 

F i g . 2, Eucytherura (Eucytherura) c f . E.(E.) t u b e r c u l a t a Bonnema, 
carapace, OS 9911, do r s a l view, sample PBH3 12, Middle 
Cenomanian, P i t s t o n e , Herts. (x 170) 

F i g . 3. Eucytherura (Eucytherura) gründeIi n.sp. l e f t v a l v e , 
h o l o t y p e , OS 9888, sample PBH3 12, Middle Cenomanian, 
P i t s t o n e , Herts. (x 170) 

F i g . 4, Eucytherura (Eucytherura) g r u n d e l i n.sp. r i g h t v a l v e , 
p a r atype, OS 9891, do r s a l view, sample PBH3 12, Middle 
Cenomanian, P i t s t o n e , Herts. (x 170) 

F i g . 5. Hemiparacytheridea c f . H. longicauda Bonnema, l e f t v a l v e , 
OS 9946, sample PBH3 12, Middle Cenomanian, P i t s t o n e , 
H e t t s . (x 170) 

F i g . 6. Hemiparacytheridea c f . H. longicauda Bonnema, r i g h t 
v a l v e , OS 9948, d o r s a l view, sample PBH3 12, Middle 
Cenomanian, P i t s t o n e , Herts. (x 170) 
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PLATE 34 
S t e r e o s c o p i c a l l y p a i r e d photographs. 

F i g . 1. Eucytherura (Eucytherura?) chathameosis n.sp. r i g h t v a l v e , 
OS 9885, sample BB 8, Upper Cenomanian, Blue B e l l H i l l , 
Kent (x 160). 

F i g . 2. Eucytherura (Eucytherura?) chathamensis n.sp., carapace, 
OS 9887, d o r s a l view, sample BB 8, Upper Cenomanian, 
Blue B e l l H i l l , Kent, (x 160). 

F i g . 3, Eucytherura (Eucytherura) k a y e i n.sp, l e f t v a l v e , 
OS 9898, holotype, sample GB 44, Lower Cenomanian, 
Glyndeboume, Sussex. (x 180) 

F i g . 4, Eucytherura (Eucytherura) k a y e i n.sp. carapace, OS 9899, 
d o r s a l view, sample PBH3 12, Middle Cenomanian, P i t s t o n e , 
Herts (x 180) 

F i g . 5. Cytherura s t r i a t o i d e s Bonnema, r i g h t v a l v e , OS 9884, 
sample BB 8, Upper Cenomanian, Blue B e l l H i l l , Kent. (x 180) 

F i g . 6. Cytherura s t r i a t o i d e s Bonnema, l e f t v a l v e , OS 9883, 
sample BB 8, Upper Cenomanian, Blue B e l l H i l l , Kent. 
(x 180). 
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PLATE 35 
S t e r e o s c o p i c a l l y p a i r e d photographs 

F i g , 1, Hemiparacytheridea m i n u t i s s i m a (Kaye), l e f t v a l v e 
OS 9950, sample PBHl 34, Lower Cenomanian, P i t s t o n e , 
B e r t s , ix 170) 

Fig, 2. Hemiparacytheridea m i n u t i s s i m a (Kaye), l e f t v a l v e , 
i OS 9952, d o r s a l view, sample PBHl 32, Lower Cenomanian, 

P i t s t o n e , Herts. (x 170). 

Fig, 3. Eucytherura (Eucytherura) l o n g i s c u l p t a n.sp., l e f t v a l v e , 
paratype, OS 9904, sample BB 12, Upper Cenomanian, 
Blue B e l l H i l l , Kent, (x 185) 

F i g * 4. Eucytherura (Eucytherura) l o n g i s c u l p t a n.sp., r i g h t 
v a l v e , paratype, OS 9905, d o r s a l view, sample BB 12, 
Upper Cenomanian, Blue B e l l H i l l , Kent (x 185). 

Fig, 5. Paranotacythere b a s s i o u n i n.sp, r i g h t v a l v e , h o l o t y p e , 
OS 9920, sample BB 8, Upper Cenomanian, Blue B e l l H i l l , 
Kent. (x 185) 

Fig, 6, Saida c f , S. nettgauenensis Gründel, r i g h t v a l v e , 
OS 10022, sample PBH3 18, Middle Cenomanian, P i t s t o n e , 
H e r t s . (x 172). 
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PLATE 36 

S t e r e o s c o p i c a l l y p a i r e d photographs. 

F i g , 1, Cytheropteron (CytherQpteron) naaissinmm Damotte & G r o s d i d i e r , 
l e f t v a l v e , OS 9932, sample PBH3 12, Middle Cenomanian, P i t s t o n e , 
B e r t a , (x 175). 

F i g . 2. Cytheropteron (Cytheropteron) nanisslmuiD Damotte 5 G r o s d i d i e r , 
r i g h t v a l v e , OS 9934, d o r s a l view, sample PBH3 12, M i d d l e Cenomanian, 
P i t s t o n e , B e r t s , (x 175). 

F i g . 3. Cytheropteron (Cytheropteron) p i t s t o n e n s i s n.sp., l e f t v a l v e , 
holotype, OS 9936, sample PBH3 12, Middle Cenomanian, P i t s t o n e , 
H e r t s , (x 170). 

F i g - 4, Cytheropteron (Cytheropteron) p i t s t o n e n s i s n-sp., l e f t v a l v e , 
paratype, OS 9938, d o r s a l view, sample PBH3 12, Middle Cenomanian, 
P i t s t o n e , Herts, (x 170). 

F i g . 5. Pedicythere p i t s t o n e n s i s n.sp., r i g h t v a l v e , h o l o t y p e , OS 9954, 
d o r s a l view, sample PBH3 12, Middle Cenomanian, P i t s t o n e , 
H e r t s , (X 170). 

F i g . 6. Pedicythere p i t s t o n e n s i s n.sp., r i g h t v a l v e , paratype, OS 9956, 
sample PBH3 12, Middle Cenomanian, P i t s t o n e , H e r t s , (x 170). 
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PLATE 37 
S t e r e o s c o p i c a l l y p a i r e d photographs 

F i g . 1. PoXycope d e l i c a t a n.sp, l e f t v a l v e , holotype, OS 10027, 
sample B3 8, Upper Cenomanian, Blue B e l l H i l l , Kent. 
Cx 142). 

F i g . 2. Polycope b l u e b e l l e n s i s n.sp. r i g h t v a l v e , h o l o t y p e , 
OS 10024, sample BB 8, Upper Cenomanian, Blue B e l l H i l l , 
Kent. (x 122). 

F i g . 3. Polycope nuda Kaye, r i g h t v a l v e , OS 10037, sample BB 8, 
Upper Cenomanian, Blue B e l l H i l l , Kent, (x 115). 

F i g . 4. Polycope oweni Kaye, r i g h t v a l v e , OS 10038, sample BB 8, 
Upper Cenomanian, Blue B e l l H i l l , Kent (x 130) 
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